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INTRODUCTION

The value of laboratory procedures in the diagnosis
and control of disease is so firmly established that it
is but rarely questioned. It is the hard core of much
medical amcfY surgical practice and is relied on daily in
decisions of the utmost importance.

One problem has obstinately remained. It is the dif-
ficulty of training clinicians and pathologists to work
together as effectively as is possible. It is a problem
incapable of simple solution or explanation. The phy-
sician may not see the patient until the best opportunity
for collecting a decisive specimen has passed. The lab-
oratory of necessity frequently changes its technical
procedures. The physician may not appreciate the lab-
oratory significance of certain clinical manifestations
or may not furnish sufficient information to guide the
laboratory worker properly.

Pathologists are fully aware of the seriousness of
this problem. Too often clinicians are only frustrated.
It is not surprising that the New York State Associa-
tion of Public Health Laboratories has a standing Com-
mittee on The Use of Laboratory Facilities. The leaflets
distributed by the Association are a useful tool in im-
proving the situation. The Laboratory Manual serves
a similar purpose. It provides concise, practical infor-
mation to guide the physician in the collection and
handling of materials that require laboratory examina-
tion. It also contains essential information concerning
his obligations under the Public Health Law and the
Sanitary Code.

This edition of the Manual, like its predecessors, has
been prepared by the staff of the Division of Labora-
tories and Research. Each section has been written by
the staff member directly responsible for the examina-
tions concerned. There need be no doubt therefore of
the reliability and usefulness of the recommendations
contained herein,

The present edition differs in many details from the
preceding one. More attention has been devoted to the
diseases due to filtrable viruses. Diagnostic services
for several of these are now available and additional



tests are being provided as rapidly as is warranted.
Unfortunately, most of the procedures now available
are expensive and time-consuming and the results are
rarely available during the acute stages of the disease.
Physicians and health officers faced with an unusual
problem are urged to consult the staff of the virus
laboratories for recent and additional information not
included in the present volume.

It is noteworthy that the radical changes in micro-
biology, the development of biochemical concepts of
immunity, bacterial nutrition and growth, and the sig-
nificant new knowledge of bacterial antagonism and
host-parasite relationships have but little affected the
basic examinations used as aids in diagnosis. It should
also be noted that the continued inclusion of certain
diseases that are presently uncommon in New York
does not indicate fixed habits of thought but consid-
ered judgment based on considerable experience. The
diseases in question, notably typhoid fever and diph-
theria, are quite capable of plaguing us again if our
controls are relaxed. Eternal vigilance is the price of
protection. Since clinical skill in the diagnosis of un-
common infections is difficult to maintain it is all the
more important that laboratory examination be fre-
quently solicited.

Medical laboratory services in New York State are
furnished by 150 local laboratories approved by the
Commissioner of Health, and by the Division of Lab-

oratories and Research in Albany and its branch in
New York City.

The Division of Laboratories and Research includes
sections for diagnostic service, sanitary examinations,
the preparation of prophylactic and therapeutic prod-
ducts, and research. Diagnostic tests are provided for
areas of the State without local service and for the affil-
iated laboratories whenever the examination is an
unusual one for which the laboratory is not equipped
or has not been approved, or when confirmatory ex-
aminations are desired. The sanitary and analytical
laboratories primarily serve the State Department of
Health and its representatives in problems of stream
pollution, water and milk control, and sewage treat-
ment. The therapeutic and prophylactic preparations
are distributed to physicians through 195 supply sta-
tions. The research program supports all of the activi-
ties of the Division and is directed toward the inves-
tigation of fundamental problems and the develop-
ment and improvement of methods used in the exami-
nation of specimens and in the preparation of biologic



products. The Standard Methods of the Division, now
in the third edition (Williams and Wilkins Company,
Baltimore, 1947, 990p.), describes the technics em-
ployed.

The local laboratories are approved for examina-
tions that have public importance. Approval is based
on the qualifications and demonstrated ability of the
director, the adequacy of the plant, and agreement by
the director that the work of the laboratory will be
conducted by approved methods and that standards
will be maintained which insure the reliability of re-
sults. Forly-five counties and cities receive state aid
for laboratory service. Laboratories so established op-
erate under boards of managers representative of the
interests involved.

In their extent and completeness the laboratory ser-
vices in New York are exceptional. The total number
of tests performed in 1950 amounted to more than 8
million. State-wide collaboration is furthered by the
New York State Association of Public Health Labora-
tories, now in its thirty-fifth year. The Association has
led in the development of laboratory services and sci-
ences. The Association meets twice a year and its
printed Proceedings reveal the scientific activities of
its members,

The approved laboratories in New York are closely
associated with hospitals as well as with the public
health services. They are located principally in hos-
pitals and thereby maintain that intimate connection
with clinical medicine that is so important and that has
been a principle of the New York system since it was
first enunciated by Dr. Hermann Biggs.

Modern medicine, like modern public health, cannot
operate effectively without adequate laboratory service.
Laboratory service cannot remain adequate unless it is
constantly refreshed by new discovery and character-
ized bv a spirit of investigation and a determination to
advance the bounds of human knowledge. Original
work is undertaken by many of the approved labora-
tories and has always been a cornerstone of the organ-
ization of the central laboratory. The Collected Stud-
ies of the Division are available to medical libraries,
and to interested physicians for reference, as is the
Annual Report in which considerable research is de-
scribed. An Index to the Publications of the Division
of Laboratories and Research, covering the period
1914-1944, has been published separately.

A cardinal principle of the Division has been that
laboratorv services should be consultative, that close






part 1

LABORATORY AIDS IN THE
DIAGNOSIS AND TREATMENT

OF DISEASE

Approved laboratory service has de-
veloped to such an extent that it is
gradually embracing all types of ex-
aminations that are helpful in the
diagnosis and treatment of disease. In
every case, however, the results of lab-
oratory examinations must be inter-
preted in the light of clinical observa-
tions; the ultimate diagnosis rests with
the physician. When local approved
laboratories are not available or sub-
mission of specimens for confirmatory
examination is desirable, the facilities
offered by the Division of Laboratories
and Research may be utilized. One of
the principal functions of the Division
is to provide a consultation service to
the approved laboratories.

SUBMISSION OF SPECIMENS

Special care should be taken to
avoid the possibility of an interchange
of specimens before mailing and to
insure their prompt delivery to the lab-
oratory in a satisfactory condition.
When the examination desired is espe-
cially urgent and should be started im-
mediately, the specimen should be de-
livered by messenger or sent special
delivery.

If studies of a medicolegal nature
are desired, the director of the labora-
tory to which specimens are to be sub-
mitted should be consulted in advance
to determine whether he is prepared to
undertake this type of work. The pro-
cedure for handling the volume of spe-
cimens received at the Division of
Laboratories cannot conform with med-
icolegal requirements and no provizion
has been made for medicolegal inves-
tigation.

Certain other specialized types of
work are also not undertaken and re-
quests for examinations in connection
with these problems should be directed
as follows: adulteration or other de-
fects in food products, to the New York
State Department of Agriculture and
Markets, The Governor Alfred E.
Smith State Office Building. Albany;
industrial hazards, to the Division of
Industrial Hygiene and Safety Stand-
ards, State Department of Labor, State
Office Building, 80 Centre Street, New
York; investigation of suspected foul
play, to the Scientific Laboratory of the
New York State Police, Bureau of
Criminal Investigation, 5 15 Broadway,
Albany: quality of drugs. to the State
Board of Pharmacy. Education Build-
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ing. Albany; insects and pests, to the
State Entomologist, New York State
Department of Education, Education
Building, Albany; poisonous plants, to
the State Botanist. New York State De-
partment of Eduecation, Education
Building, Albany; abortion in cattle,
to the Bangs Disease Control Labora-
tory, New York State Department of
Agriculture and Markets, 152 Wash-
ington Avenue, Albany; other diseases
in domestic animals (other than ra-
bies®) to the New York State Veteri-
nary College, Ithaca.

Specimen Outfits

Every effort has been made to pro-
vide suitable outfits so that specimens
will reach the laboratories in the best
possible condition. The importance of
selecting the proper outfit cannot be
too strongly emphasized. The labels on
the mailing cases are marked to indi-
cate the type of examination desired, as
“D” for diphtheria. This not only facil-
-itates the sorting of the specimens at
the laboratory, and their distribution
to the various groups for examination,
but also insures proper handling when
they are received after w.mrkmfr hours.
For example, a mailing case “labeled
“D” for diphtheria, if received after
5:00 p. m., is placed in the incu-
bator by the night janitor. together
with a record of the time it was re-
ceived. The reporting of the results of
the examination is thus facilitated be-
cause there is no delay in incubation.

The Division of Laboratories and
Research provides outfits designed spe-
cifically for the collection of specimens
to he examined for evidence of diph-
theria, enteric diseases. gonorrhea,
"“rp}ll]]“ and tuberculosis. Outfits for
blood for agglutination tests and mis-
cellaneous tube and jar outfits are de-
signed for the collection of specimens
for other examinations.

All of these outfits may be secured
from the district laboratory supply sta-
tions maintained throughout the State.
In districts where approved laboratory
service is available, the supply stations
distribute outfits furnished by the ap-
proved laboratories for the submission
of specimens to them. In addition, a
limited number of the State outfits is
also available in the event that the phy-
sicians wish to submit duplicate speci-
meins.

Insorder to facilitate handling the
large volume of specimens received for
serologic tests for evidence of syphilis
and to guard against possible delay
that mav render the specimens unsatis-
factory for other desired examinations,
the following procedure is recom-
mended in sending specimens:

Use the outfit with a white label and
red lettering marked “V.” when blood is
to be examined for evidence of syphilis.

When blood from the same patient is
also to be subjected to another type of
examination, such as an agglutination test
for evidence of typhoid fever, submit, if
possible, a separate specimen in the ap-
propriate outfit.

If for some reason this cannot be done,
always place in the outfit accompanying
the specimen two forms giving adequate
data relating to the case, one, a white,
syphilis history form, the other, a pink,
miscellaneous form. A supply of the mis-
cellancous history forms is available in all
laboratory =upply stations.

Blood-letting needles. The outfits
furnished to physicians by the Division
of Laboratories and Research for the
submission of specimens for serologic
tests may be obtained with blood-letting
needles if requested. The needles are
expensive and, in order that their dis-
tribution may be continued, physicians
are asked to return them to the labora-
tory with the specimens, for recondi-
tioning. A small envelope is furnished
with the outfit, in which the needle can
be placed after use: sufficient space is

* Examinations for evidence of rabies are made in the Division of Laboratorics and Rescarch, New York

State Department of Health,

Mew York State Veterinary College, Dingnostic

Albany, and the Branch Laboratory, 339 East 25th Street,
following laboratories are approved for these examinations:
Laboratory,

New York City. The
Buffalo;
Massnn

Erie County Laboratories, 2100 Cicy Hall,
Cornell University, Ithaca; and the

Counmty Division of Laboratorics and Research, 318 Fulton Avenue, Hempstead.
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provided in the mailing case [or return-
ing the envelope with the specimen to
the laboratory.

History forms. A history form ac-
companies each diagnostic outhit. The
physician should supply pertinent data
so that it will be possible to determine
the types of laboratory examinations
that will be most helpful ; for example,
if a patient has been in the tropics,
various tests might need to be made
that would not be undertaken as a rou-
tine procedure. Some of the informa-
tion is required by law ; some is needed
for the guidance of laboratory work-
ers: all of it, studied collectively with
large numbers of records at hand, fur-
nishes valuable data regarding the rela-
tive efliciency of the procedures com-
monly used. Inconvenience and loss of
time for the physician, patient, and
laboratory worker may result from
lack of sufficient information.

The identification of the patient
should always be written on the label
of the culture tube or other specimen
container, as well as on the history
form. In the case of chancroid, gonor-
rhea, and syphilis, the patient’s initials
and date of birth may IEl;n:a given in lieu
of the name. Physicians should take
special care to record such data legi-
bly. All information regarding a speci-
men should accompany it if possible.
If a letter is written separately, it
should include the identification of the
patient, a description of the specimen,
the date of collection, and the type of
examination desired.

Some of the history forms are de-
signed for machine reporting, being
printed on translucent paper which al-
lows a photographic facsimile to be
made and mailed more quickly than a
typewritten report. Forms bearing the
words “PRINT ORTYPEW RITE
PLAINLY. THIS IS YOUR RETURN
ADDRESS,” should be filled in with
black ink or heavy typing, Blue or
';mrpl, ink is not satisfactory. The re-
port is entered on the original history

submitted with the specimen, the form
photographed, and the copy (or the
original, the copy being retained for
filing) mailed in a window envelope to
the physician. All information submit-
ted by the physician is thus returned
to him for his file.

Preparation of Specimens

In the preparation of specimens, it
is exceedingly important that certain
simple rules and precautions be ob-
served. Directions for the collection
and the preparation of specimens out-
lined in this Manual should be read
and followed. Moreover, the person
preparing specimens for examination
should be so familiar with the appear-
ance of the outfits and material that
he will know when they are not satis-
factory for use.

The following precautions are among
those to be observed: careful packing
of specimens to avoid breakage and
leakage; the use of medium that is nei-
ther liquefied nor dried; in the prep-
aration of cultures, proper application
of the swab to the surface of the lesion
and thorough inoculation of the medi-
um; careful handling of the swab used
in collecting a specimen to prevent its
coming in contact with surfaces other
than those to be cultured; the prepara-
tion of thin films of blood or discharge
=0 that they will be sufficiently translu-
cent for microscopic examination; the
submission of sufficient material, as in
the case of specimens of blood for ser-
ologic tests; the use of clean, dry
syringes in collecting blood, in order
to avoid hemolysis of the specimen.
The method of preparing thick blood
films is described under Malaria, p.. .

After specimens have been prepared,
they should be mailed or delivered to
the laboratory promptly, since delay
may render them unsuitable or unsat-
isfactory for examination. If kept at
room temperature, blood specimens
may become hemolyzed, throat cultures
overgrown with contaminating micro-
organisms, and, in the case of fecal
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specimens, bacillary incitants of ente-
ric dicease may be destroyed by the
products of decomposition.

Viral or rickettsial diseases.
The primary isolation of viruses and
rickettsiae requires special handling of
the specimens. With few exceptions, the
specimens should be immediately fro-
zen and stored in dry ice until exam-
ined. The laboratory should be notified
that such specimens are being shipped,
or should be consulted on means of
collecting and handling unusual speci-
mens,

Serologic tests to demonstrate viral
or rickettsial infection necessitate the
submission of two or more specimens
of whole clotted blood. the first (acute-
phase) collected early in the ill-
ness. The second specimen (conva-
lescent-phase) should be collected
three to eight weeks after onset of ill-
ness: the optimum time interval varies
in different diseases. The serologic test
will reveal whether there has been an
increase in antibodies. The mere pres-
ence of antibodies may be due to pre-
vious infection. An increase of specific
antibodies during recovery from a di-
sease is. however. convincing evidence
of current infection.

Specimens of blood for serologic
tests should be submitted in miscella-
neous tube outfits (pink label) and
marked “Attention: Virus Unit.,” Ade-
quate clinical data should be furnished.

Postal Laws and Regulations

The observance of certain postal
laws and regulations regarding the
kind of specimens admitted to the
mails. the containers to be used. and
directions for packing will expedite de-
livery (U. S. Postal Laws and Regula-
tions, Section 589). Specimens for lab-
oratory examination may be admitted
to the mail only when enclosed in mail-
ing cases constructed in accordance
with this regulation. All of the outfits
distributed I.w the Division of Labora-
tories and Research meet these postal
requirements, [f specimens are mailed
in another (but comparable) manner,
there should be written or printed on
the outside of every package the
words, “Specimen for bacteriologic
examination, This package should be
pouched with letter mail.” The pack-
ages are then handled as first-class mat-
ter, but are subject to third-class post-
age rates unless weighing over eight
ounces, when the fourth-class rate
applies.



Prophylactic and Therapeutic Preparations

Antitoxins, sera, and vaccines are
prepared, tested, and distributed by the
Division of Laboratories and Research.
These preparations may be obtained by
physicians from local supply stations.
Certain preparations such as silver ni-
trate solution, arsenicals and penieillin
for the treatment of syphilis and gon-
orrhea, gas gangrene antitoxin, anti-
venin, and rabies wvaccine, prepared
elsewhere, are purchased for distribu-
tion. Besides these supplies, a large
number of sera for diagnostic purposes
are prepared for use in the approved
laboratories.

Under no circumstances are any of the
antitoxins, sera, vaccines, or other prepara-
tions distributed by this department to be
sold, A violation of the above rule will
subject the violator to the penalty pre-
scribed by Section 1740 of the Penal Code.

Distribution of Preparations

Provision is made in the Public
Health Law (Art. 11, Sec. 5) for the
establishment of district laboratory
supply stations by the Commissioner
of Health, who appoints the custodians.
The latter may, with approval, desig-
nate substations. Stalions are maintain-
ed and operated in accordance with
prescribed rules and regulations. All
actual operating expenses and a spe-
cific sum per station for custodial ser-
vices are borne by the localities.

The district supply stations and their
substations are so located throughout
the State as to afford the greatest facil-
ities to health officers and 'E}h‘l. sicians,
Many of the stations are in the ap-
proved laboratories. The proper care
of the prophylactic and therapeutic
preparations in the stations is pre-
seribed and monthly reports are sent to
the central laboratory in Albany, giv-
ing the name and address of the physi-
cian, the kind, amount, and lot number

of the material obtained, and whether
any was returned unused. The local
stations are expected to maintain an
adequate supply of routine material,
such as diphtheria antitoxin, outhts of
silver nitrate solution, ete., to meet the
usual needs, and enough of certain
products, such as tetanus antitoxin for
therapeutic use. for the initial injec-
tions of one or two cases hefore a fresh
supply can be ordered by telephone or
telegraph. Still other products that are
relatively unstable or seldom used, or
new products upon the use of which
further data are required before they
are released for general distribution,
can be secured only upon special re-
quest made through the local station or
directly to the laboratory in Albany.

Health officers and physicians can he
of great assistance in conserving sup-
plies by limiting their requests to ma-
terial actually needed for current use,
by keeping under proper conditions
any material held for a time, and by
returning all unused material promptly
to their local supply stations or, in the
case of special produets, to the central
laboratory.

All biologic products should be kept
at a lnw, even lemperalure; under no
circumstances at room temperature or
subject to marked temperature changes,
It iz inadvisable to use any material
that has been frozen: it should be re-
turned with this information. Material
that has been kept under improper con-
ditions cannot be relied upon to give
satisfactory results. Products should
not be used after the return date that
is stamped on each package.

Precautions against
Anaphylactic Reactions

The injection of horse or rabbit se-
rum, whether concentrated or uncon-
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centrated, may, in rare instances, incile
severe or even fatal reactions of an ana-
phylactic character in highly sensitive
persons, Such reactions usually occur
in persons who suffer from hay fever,
asthma or other allergic conditions, or
who have previously received an injec-
tion of the corresponding serum.
Hence, it is highly important to obtain
the previous history and to determine
whether a condition of hypersensitivity
exists. For this purpose both an intra-
cutaneous and an ophthalmic test are
used. The intracutaneous test on ac-
count of its greater sensitivity should
be selected if only one test is made.
Even in persons who fail to react to
the tests, intravenous or intraspinous
injection of serum may induce severe
or fatal reactions. Absence of systemic
reactions when skin sensitivity has
been demonstrated has also been re-
ported. The possibility of reactions
makes caution essential in all serum
injections. A syringe containing 1.0 ml,
of freshly prepared epinephrine
(Adrenalin) solution, 1:1000, should
be kept at hand for immediate use.

Moderate or severe reactions character-
ized by chill and sharp rise in temperature
that usually occur within from one-half
to one hour after serum injection are not
considered anaphylactic. Sometimes they
are due to pyrogens in the salt solution
used to dilute the serum or in the rubber
tubing of injection equipment. This type
of reaction rarely requires more than
symptomatic treatment unless the hyper-
pyrexia becomes excessive.

Intracutaneous test. An area on the an-
terior surface of the forearm is gently
cleansed with soap and water, then with
aleohol, and 0.1 ml. of a 1:100 dilution of
normal horse or rabbit serum in sterile
physiologic salt solution is injected intra-
cutaneously. If the injection wheal and
the slight surrounding erythema do not
increase in size in fifteen minutes, and if
no pseudopods develop, the injection of
serum is usually a safe procedure. If the
skin reaction is positive, serum administra-
tion is generally contraindicated unless
every facility is at hand to treat a pos-
sible gevere reaction.

Ophthalmic test. One drop of a 1:10
dilution of serum is dropped into the con-
junctival sae. If definite congestion of the
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conjunctiva develops within from fifteen
to twenty minutes with a sensation of itch-
ing and burning of the eye, a dangerous
sensitiveness is indicated, and intravenous
injection is contraindicated unless “desen-
sitization™ is practicable, Should the local
reaction be marked, it may readily be
controlled by prompt application of epin-
ephrine (1:1000) to the eye.

“Desensitization.” The procedure of “de-
sensitization” and the therapeutic admini-
stration of serum are not advised in the
case of patients with a positive skin or
ophthalmic test except under conditions
such as may be found in a well-equipped
hospital. Serum therapy even under ﬁ'I-E:EE
conditions must considered haz-
ardous. The following procedure has
been used in attempted desensitization.
Subeutaneous injections of the serum,
beginning with 0.01 ml. or even less,
are given at one-half hour intervals
until 1 ml, is reached by doubling or
tripling the dose if mo reaction develops.
If 1 ml. injected subcutaneously incites
no reaction, 0.1 ml. may be given intra-
venously one-half hour later. If there is
no reaction, the doses may be increased
very gradually until the desired amoumt
has been administered. With a few indi-
viduals the limit of tolerance will soon
be reached.

When an interval of more than three
days elapses between injections of serum,
the danger of serious reaction is consid-
erable and fatal results even after at-
tempted desensitization have been reported.

Administration of Preparations

In the administration of prophylac-
tic and therapeutic products aseptic
technic is essential. Each preparation
before being released for distribution
is subjected at the laboratory to rigid
cultural and animal tests of sterility
and harmlessness. Corresponding care
should be taken by the physician at the
time of injection. The directions given
in the circulars accompanying the vari-
ous products should be followed
closely.

Preparations  for infjection. The skin
over the selected area should be thor-
oughly c¢leansed with soap and water, then
tincture of iodine should be applied to the
dry surface. Variations in procedure, when
required, are indicated in the circulars ae-
companying the products.

The syringe should be hoiled for at



least five minutes immediately before use.
A separate, freshly sterilized needle
gshould be taken for each injection. In
order to ensure an accurate dose in in.
tracutaneous tests in which only 0.1 ml is
injected, each needle, after it is attached
to the syringe, should be rinsed by ex-
pelling 0.1 ml. of the material. For intra-
muscular injections of precipitated toxoid
and vaeccine, it is preferable to attach a
dry sterile needle to the syringe after it is
filled to avoid deposit of any material
intracutaneously. The possibility of trans-
mitting infections, such as infectious hepa-
titis, from one person to another is em-
phasized and the use of separate syringes,
as well as needles, should be considered.

To remove material from a container
through the special rubber stopper, the
following procedure should be observed:

Use a sterile syringe on which the
needle fits with an air-tight joint.

Wipe off the top of the rubber stopper
with disinfectant.

Draw up the plunger of the syringe to
the graduation corresponding to the vol-
ume to be withdrawn from the bottle.

Insert the needle straight through the
center of the stopper so that the tip pro-
trudes a short distance beyond the inner
end of the stopper.

Invert the bottle and force air from the
syringe into it. Avoid too great pressure.

Keeping the inverted bottle uppermost,
release the pressure on the end of the
plunger. If necessary, repeat the last two
steps until approximately the desired vol-
ume of material flows into the syringe.

Holding the plunger firm at the desired
graduation, withdraw the needle from the
stopper.

Severe or Other Unusual Reactions
Following Administration

Severe or other unusual reactions
following the use of anv of the pro-
ducts distributed by the State should
be reported immediately to the central
laboratory in Albany; also any defect
in the container, unusual appearance
of the material, ete. The information
should always include the lot number

of the preparation and the return date
on the package.

Present evidence indicates that it
is advisable to avoid injections
when poliomyelitis is prevalent in the
area. Routine immunization programs
should be postponed until non-epi-
demic (poliomyelitis) periods of the
year,

Reports on the Use
of Products

It is of the utmost importance for
the maintenance of high standards of
production that the laboratory be kept
informed as to the efficacy of the pre-
parations distributed. The various lab-
oratory tests used in the standardiza-
tion of biologic products afford
important eriteria regarding therapeu-
tic values, but it is to the physician
that the laboratory must turn for final
prool based upon clinical experience.
All the information indicated on the
report forms that accompany many of
the State preparations is required for
the correct evaluation of results. Thus,
by filling out the forms competely and
returning them promptly, the clinician
makes possible for himself and his
patients a more eflicient laboratory
service. The reports on the use of the
various products are all of value to
the laboratory; many, utilized in pub-
lications from the Division of Labora-
tories and Research, have contributed
materially to the progress of vaccine
and serum therapy. The collaboration
of many physicians in the State has
already been obtained and is keenly
appreciated; with further realization
of the importance of these records
the hearty cooperation of all physi-
cians in supplying aceurate reports is
looked for.
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LABORATORY AIDS IN COMMUNICABLE DISE#SES

Amebiasis

Although the incidence of eclinical
amebiasis in the district served by
this Division is low, subelinical infec-
tion with Endamoeba histolytica may
be more widespread than is commonly
realized. Amebiasis is a disease of the
tropics, but by no means all of the
patients suffering from it give a his-
tory of having lived in tropical cli-
mates. The condition is much more
prevalent among inmates of institu-
tions for the insane and mental de-
fectives, owing to the habits of this
type of patient, than among the gen-
eral population.

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. 1I, Beg. 9, of the Sanitary
Code. the following material should be
submitted for examination to a labora-
tory approved for the purpose: (1)
a specimen of feces in a slerile con-
tainer without preservative (jar out-
fit) ; (2) a freshly passed stool speci-
men for warm-stage examination. The
direct microscopic examination must
be performed promptly under ap-
proved laboratory auspices. Alterna-
tively, wet-fixed films or appropriately
taken samples of fresh feces may be
prepared and forwarded to an ap-
proved laboratory, or to the Division
of Laboratories and Research, The
proper fixative and instruction should
be obtained from the laboratory in
which the examination is to be made.

In the case of the specimen for
microscopic examination on a warm
stage, the stool should be passed into
a warm container and examined im-
mediately, If the patient is ambula-
tory, he should go to the laboratory
for the collection of specimens, since
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motile forms tend to lose their charae-
teristic appearance shortly after the
stool has been passed. Cysts, on the
other hand, may retain their dis-
tinguishing characteristics for several
days. Oily medication renders the
specimen unfit for examination. If the
stool is formed or semiformed, a
saline purge may be necessary. Exam-
ination of from six to ten specimens
may be required unless a purge has
been given, in which case three stools
should be suilicient. Every patient with
symptoms suggestive of dysentery
should receive a sigmoidoscopic exam-
ination when the inciting agent can-
not be demonstrated in the stools.

A bacteriologic examination of the
feces should be made, since in some
instances bacillary incitants of enteric
disease will be found. as well as ame-
bae, or the case may be one of bacil-
lary rather than amebic dysentery.

Anthrax

Infections with the anthrax bacillus
are usually incurred by handling cer-
tain animal products such as hides,
hair, or wool, especially those that
are imported. Before their manufac-
ture and sale were prohibited in New
York State (Sanitary Code, Chap. IX,
Reg. 4), shaving brushes containing
horsehair represented a particular
hazard. Infection usually takes place
through the abraded skin and is fol-
lowed by the formation of a charac-
tertistic pustule, but the microorga-
nisms may gain entrance through the
alimentary or respiratory tract. The
primary lesion usually occurs within
from twelve to twenty-four hours after
infection, Diagnosis must be hased on
the history, c]numl manifestations,
and the finding of large Gram-positive
bacilli in films prepared from the



pustule. Prompt laboratory examina-
tion is essential, since the nature of
the infection should be determined as
soon as possible. For purposes of con-
hrmation. the anthrax baecillus should
be isolated and its identity proved by
cultural and animal tests. Since the
spores of Bacillus anthracis are highly
resistant, all contaminated material
should either be burned, or hoiled in
10-per-cent cresol for one hour, or
sterilized in an autoclave.

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. II, Reg. 9. of the Sanitary
Code, the following material should
be submitted for examination to a lab-
oratory approved for the purpose: (1)
exudate from the lesion on a sterile
swabh (tube outht with swab):; (2)
films of the exudate on glass slides
(slide outfit).

If microorganisms having the mor-
phology of B. anthracis are found in
films from the lesion, a preliminary
report can be made at once. Cultural
and animal tests, which may be some-
what time-consuming, are required for
complete identification of the anthrax
bacillus.

Blood Group Factors

Two terminologies for the Rh-Hr
factors are in general use, the one de-
vised by Wiener, the other by the
British investigators, Fisher and Race.
Wiener desienates the three Rh factors
as Rh,. rh’. and rh”* and the Hr factors
as Hr,. Hr' and Hr”. The Fisher-Race
system uses letters, D) corresponding to
Rh,. C to rh’. and E to rh’': d to Hr,.
¢ to Hr', and e to Hr”. The Rh, (D)
factor is the most antigenic and of the
grealest clinical %1gn1.ﬁcan{:{* Persons
with the Rh, (D) factor are termed

positive and those without. Rh
negative, Those who lack the Rh, (D)
factor but possess the rh” (C) or rh”
 (E) factor are considered clinically Rh

N,

negative since they may be sensilized
by the transfusion of Rh, (D) posi-
tive blood or by an Rh, lD) fetus.

Rh negative females should receive
from infaney Rh negative blood only,
either lrltrdmmmllarl} or in transfu-
sion, since a basic sensitization that
may jeopardize their pregnancies may
be mduced hy Rh positive blood.

Women in the prenatal period
should be examined for the Rh factor.
If Rh positive, Rh, (D), further tests
are usually not necessary.

If the wife is Rh negative, the hus-
band should be examined for the Rh
factor. If he is Rh negative, further
tests are unnecessary. If he is Rh posi-
tive, additional tests of the Rh nega-
tive wife are essential to determine
whether immunization has occurred.
When indicated, complete Rh-Hr typ-
ing tests are made of the ]‘lllSh.—.’l!ldS
and the wife’s blood and presumptive
tests of the husbhand’s blood to deter-
mine whether genetically it is homo-
or heterozygous. Children of the
homozygous Rh positive father will
all be Rh positive whereas those of a
heterozygous Rh positive father may
be either Rh positive or Rh negative.

Most Rh negative women, even when
the husband is Rh positive, do not
become immunized. In those who do,
antibody production is a slow process,
so that one or more unaffected chil-
dren are the rule unless Rh positive
blood was injected earlier in life. As
a minimum precautionary procedure,
all Rh negative women in their first
pregnancy should be tested for anti-
hody at the 32d week of gestation.
Women who have had multiple preg-
nancies should be tested early in the
pregnancy and. if antibody is found,
each month until term. If no antibody
is evident, they should be retested at
the 32d week of pregancy to detect
entibody that may develop in the last
trimester.

The cord blood of babies from all
Rh negative women should be ex-
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amined for evidence of sensitization.
Since, occasionally, immunization
may occur in an Rh, (D) pesitive
woman who lacks a blood factor in-
herited by the fetus from the father,
special tests of blood from both the
husband and wife are made when the
maternal history indicates that pre-
vious infants were born with symp-
toms of hemolytic disease. The typing
tests may reveal the possible incom-
patible factor. Tests to detect the spe-
cific antibody can then be made.
Tests for the blood group and
Rh factor of blood specimens from
pregnant women should be made in
a local approved laboratory. When
these services are not available, the
Division of Laboratories and Research
will make the examinations. A tube of
blood without an anticoagulant
should be submitted and the history
form accompanying the specimen
should indicate clearly the test desired.
The tests can be made on the same
specimen of blood sent for the sero-
logic test for evidence of syphilis.
Premarital specimens of blood are not
examined for the blood group or Rh

type.
Chaneroid

The inciting agent in chaneroid,
Hemophilus ducreyi, can sometimes be
demonstrated in films prepared from
fresh exudate from the lesion, and
stained with special stains designed to
demonstrate the characteristic arrange-
ment of the microorganisms. The in-
citant can be isolated only when the
condition of the lesion is favorable,
and a specially prepared culture medi-
um can be inoculated promptly after
collection of the exudate. Failure to
demonstrate the presence of H. du-
creyi does not necessarily mean that
the patient does not have chanecroid;
the diagnosis often must be made on
the clinical findines alone. Thus, lab-
oratory examinations have been re-
quired only for evidence of syphilis.
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Specimens for Laboratory Examination

In accordance with the requirements
of Chap. II, Reg. 9, of the Sanitary
Code, the specimens specified under
Syphilis, p. 49, should be submitted
to an approved laboratory for exam-
ination, in order to detect concurrent
syphilitie infection.

Cholera, Asiatie

The inciting microorganism, Fibrio
cholerae, is found in the “rice-water”
intestinal discharge from infected per-
sons and also in the vomitus, and can
be isolated from the feces of convales-
cents and carriers. It gains entrance to
the body through the ingestion of con-
taminated food and water. The micro-
organisms usually disappear from the
stools within three or four days. They
may be found, however, for from
seven to ten days, occasionally for as
long as two weeks, and more rarely
for three or four months, During an
epidemic. the carrier rate may be from
twenty to thirty per cent.

Federal quarantine regulations at
ports of entry have been highly effec-
tive in excluding cholera. Modern me-
thods of transportation, however, in-
troduce a new hazard from tropical
diseases,

If a diagnosis of cholera is con-
sidered. the county or city health offi-
cer or district health officer should be
notified at once by telephone.

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. II, Reg. 9, of the Sanitary
Code, the following material should
be submitted for examination to a
laboratory approved for the purpose:
(1) a specimen of feces in a sterile
container without preservative (jar
outfit) ; (2) 10 ml. of blood to be
examined for evidence of typhoid
fever in the outfit designed for hlood
for agglutination tests (tube outfit
with green label). A specimen of feces



in buffered 30-per-cent glycerol (ty-
phoid jar outfit) should also be sub-
mitted to be examined for other
bacterial incitants of enteric disease. If
possible, the specimens should be de-
livered to a laboratory by messenger.
The presence of actively motile,
Gram-negative, comma-shaped spirilla
can be determined promptly by micro-
scopic examination of specimens of
feces. The identification of V. cholerae
requires data concerning morphologic,
cultural, and serologic properties.

Note. Vaccine for Immuonization against cholera i= not
prepared or distributed by the Division of Laboratories
and Research. It canm be secured from several of the
larger commercial laboratories,

Coxsackie Virus Infections

The Coxsackie viruses commonly in-
fect man., but the clinical manifesta-
tions of infection are still poorly
understood. Since 1947, Coxsackie
virus infections have been frequent
during the late summer and fall, co-
incidental with the summer epidemics
of poliomyelitis. It iz possible that
Coxsackie infections simulate polio-
myelitis, although there is no definite
evidence that they cause paralysis.
Both viruses may occur in an indivi-
dual at the same time. Coxsackie vir-
‘uses have been suspected of plaving an
etiologic role in epidemic pleurodynia,
herpangina, and a variely of other less
distinet illnesses,

" Diagnosis is best made by isolating
the agent from feces or throat wash-
ings. The specimens of feces, approxi-
mately 5 grams, should be placed in a
sterile, wide-mouthed specimen con-
tainer and frozen. Throat washings
may be handled in a similar way. At
present a special outfit for the ship-
ment of a throat swab is being used
experimentally. It does not require
freezing. The laboratory should be no-
tified and arrangements made for ship-
ment of the specimens. Acute- and
convalescent-phase whole blood speci-
mens should be mailed for serologic

tests in miscellaneous tube outfits
(pink label) marked for the attention
of the director. (See p. 6)

Diarrhea

Outbreaks of diarrhea are of fre-
quent occurrence, particularly during
the summer and autumn. Except in
cases of acute enteritis incited by mi-
croorganisms of the salmonella group
or by dvsenter} bacilli, comparatively
little is known regar{hng the etiology
of such outbreaks. Even when investi-
gations are undertaken promptly, ba-
cilli usually associated with enteric
disease often cannot be demonstrated.
The role of certain groups of micro-
organisms such as the paracolon group
in the etiology of diarrheal diseases
has yet to be determined. The incidence
of diseases of this type depends pri-
marily on sanitation and methods of
handling food.

Studies in the Division of Labora-
tories and Research have indicated that
epidemic diarrhea may be due to a fil-
trable agent, presumably a virus, pres-
ent in the feces and pharyngeal wash-
ings. In the epidemic studied, bacteria-
free filtrates were capable of inducing
the disease in volunteers. The virus has
not been established in experimental
animals, and laboratory diagnosis is
impractical at this time. Whether epi-
demic diarrhea of the newborn may
also be due to such an agent is un-
known but is suspected. In the presence
of an epidemic an effort should be
made to isolate a bacterial incitant. In
case the causative agent is not deter-
mined, the Division of Laboratories
and Research should be consulted.
Outbreaks of diarrhea among the
newborn should be reported to the
county or eity health officer or distriet
health officer at once, without waiting
for the results of laboratory findings.

Specimens for Laboratory Examination

Specimens of feces may be submitted
(typhoid jar outfit containing buffered
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30-per-cent glycerol). They should
be supplemented by blood specimens
for agglutination tests (tube outht with
ereen label) collected at the time the
patient is acutely ill and also from two
to three weeks after recovery.

Diphtheria

Diphtheria often oceurs in epidemic
form. The inciting microorganism, Co-
rynebacterium depfl.tfwﬂm’ u&ually he-
comes localized in the throat, produc-
ing characteristic lesions on the mucous
membrane of the pharynx. tonsils, or
larynx, sometimes extending into the
trachea. Similar lesions may occur in
the nose and, in rare instances, the con-
junctiva. the vagina. and in wounds.
The possibility of diphtheritic gan-
orene should be considered when
lesions on the skin fail to heal.

Three classes of individuals may
harbor morphologically typical diph-
theria bacilli in the throat or nose: (1)
those having, or convalescing from,
diphtheria; (2) those who, without hav-
ing contracted the disease themselves,
have acquired the microorganisms
through contact with others (“contact”
carriers) ; and (3) those who give no
history of either havi ing had the disease
or having been in contact with patients
or carriers (“noncontact” ecarriers).
Diphtheria antitoxin should be given
without delay to every patient having
clinical diphtheria, whether or not
diphtheria bacilli are found. as well
as to patients with sore throat when
diphtheria bacilli are present.

The period of communicability lasts
until virulent bacilli are no longer pres-
ent in the secretions and lesions, The
persistence of C. diphtheriae afler the
clinical symptoms of the disease have
subsided is variable. In exceptional in-
stances, virulent diphtheria baeilli re-
main in the throat or nose for nine
weeks or more. The usual length of
time, however. is from one to two
weeks. In over 90 per cent of all cases,
the bacilli disappear within four weeks.
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In accordance with the Sanitary Code,
if diphtheria bacilli continue to be pres-
ent in cultures, the health officer in his
discretion may release the patient from
isolation 30 days after clinical recov-
ery, provided the mucous membranes
appear normal and there are no abnor-
mal discharges from the nose, throat,
Or ears.

The examination of throat and nose
cultures from contacts of patients with
diphtheria is not recommended unless
they have symptoms of the disease or
other abnormalities of the nose or
throat. Diphtheria can best be con-
trolled by active immunization of chil-
dren of preschool and school age.

Carriers of C. diphtheriae. lgersﬂn&
who become persistent carriers of diph-
theria bacilli are usually found to have
some abnormal condition in the throat
or nose, most often diseased tonsils.
While penicillin has not been found
effective in treatment of diphtheria, re-
ports have indicated that prolonged
local application of large doses may
lerminate the carrier condition.

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. 1I. Reg. 9, of the Sanitary
Code. a culture from the throat on
Loefller’s blood-serum medium, and, if
symptoms of rhinitis are observed, a
culture from the nose also (diphtheria
culture outfit) should be submitted for
examination to a laboratory approved
for the purpose. When a virulence test
is desired, it should be requested on
the history form. When a diphtheritic
infection in a wound or on the skin is
suspected, a culture should be ex-
amined.

In the preparation of cultures for
laboratory examination, the following
directions should be observed: only
Loeffler’s medium that is in a satisfac-
tory condition should be used; a cul-
ture should not be taken immediately
after the patient has used an antiseptic
as a spray or gargle; the inoculum
should he collected at the margin of,



or from beneath the membrane rather
than from the surface; separate speci-
mens should be submitted from the
nose and throat : the medium should be
inoculated by rubbing the entire sur-
face lightly and thoroughly with the
swab without breaking the surface of
the medium or pu:ahmg the swab into
it.

A frequent source of annoyance is
the contamination of medium with mi-
croorganisms that overgrow the culture
and make a satisfactory examination
impossible, Often, this condition re-
sults from the presence of a microor-
ganism in the nose or throat that pro-
duces a slimy growth on the culture
medium. Irrigation of the nose and
throat with warm sterile physiologic
salt solution may remove the exudate
containing such bacteria.

Cultures are incubated at from 35° to
37° C. for from eighteen to twenty-four
hours. Morphologic examinations are then
made for diphtheria bacilli, When a viru-
lence test is undertaken, the microorgan-
ism is obtained in pure culture, its mor-
phology  and eultural characters are
studied, and itz virulence is tested.

Products Supplied by the Laboratory

In addition to the laboratory aids in
diagnosis, there are available to the
physician in the control of diphtheria,
laboratory preparations for determin-
ing susceptibility, for inducing active
or passive immunization, and for
effecting cure. They are distributed
through the district laboratory supply
stations,

Outfits for the intracutaneous
test of susceptibility to diphtheria
toxin (Schick). The intracutaneous
test of susceptibility to diphtheria tox-

(Schick) consists of the injection
into the skin of 1/50 of the minimum
dose of diphtheria toxin fatal to a
guinea pig. A control injection of heat-
ed toxin dilution should always be
made since some persons react to the
protein in the material, especially after
immunization.

The percentage of individuals sus-
ceptible to diphtheria at different ages
varies in different localities and under
different conditions. In general. the
rural population is more susceptible
than that of erowded cities. Adults are
less susceptible than children. When
practicable, the test should be perform-
ed before active or passive immuniza-
lion against diphtheria is undertaken,
F‘-‘u]]ﬁ!ﬂ]ﬂ”}" in the case of adults. A re-
test is necessary after active immuniza-
tion to determine definitely whether
immunity has developed.

The outfits for the test consist of two
bottles, one containing diluted diph-
theria toxin for the test dose, the other
containing diluted heated toxin for the
control injection, They are distributed
in two sizes: one in which the bottles
contain 5 ml., or sulfficient for about
twenty tests. and the other, 2 ml., or
sullicient for about eight tests. When
they are requested. the number of per-
sons to be tested should be given, and
if the work is to be done in different
wroups or on different days the num-
ber of persons in each group to be
tested should also be stated. Detailed
directions accompany each outfit for
the intracutaneous test. To secure de-
pendable results il is essential that they
be followed closely.

Diphtheria Toxoids

Diphtheria-tetanus toxoid, precipi-
tated, and precipitated diphtheria-tet-
anus toxoid and pertussis vacecine are
prepared, tested, and distributed by the
Division of Laboratories and Research
for active immunization against dip-
theria. The preparations also provide
protection against tetanus and whoop-
ing congh. Tor details, see p. 18 and
19. For contraindication to immuniza-
tlion programs, see p. 9-10.

Sinee the incidence of diphtheria is
highest in young children and the mor-
tality greatest in those under five years
of are, the active immunization of chil-
dren of preschool and school age is an
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important preventive measure. The im-
munity usually derived by infants from
their mothers is lost during the first
months after birth, so that it is desir-
able that the immunizing injections for
protection against diphtheria be given
at the age of six months or earlier.

Most children are susceptible to diph-
theria, hence the preliminary test of sus-
ceptibility (Schick) of those under ten
years of age is often omitted. Since fewer
adults are susceptible to diphtheria, and
more react to the immunizing doses of
toxoid, the preliminary test should always
be made to determine the need for im-
munization. In general, immunity to diph-
theria develops following two injections of
the toxoeid, but it cannot be assumed with-
out a negative intracutancous test. To be
maintained, stimulating doses of the tox-
oid should be given at recommended
intervals.

The immunity conferred by active
immunization with toxoid or vaccine is
more lasting than the immediate re-
sults of passive immunization with
antitoxin or serum, but it is also slower
in developing.

Diphtheria-tetanus toxoid, pre-
cipitated, has the advantage of immu-
nizing against diphtheria and tetanus
at the same time and it induces no more
reactions than either toxoid given sep-
arately. Moreover, the response to the
diphtheria component appears to be
enhanced by the tetanus toxoid. The
toxoids, which contain no horse or
other serum, are prepared by subject-
ing the potent toxins to the action of
formalin and heat until they have be-
come detoxified. The active principle is
then adsorbed by suitable chemical re-
agents and the resulting precipitate
washed and resuspended in physiologie
salt solution. The presence of the pre-
cipitate retards absorption and is con-
sidered an important factor in the fav-
orable immunity response. The toxoid
is distributed in bottles containing 10
ml. and in smaller bottles containing
suflicient material for two injections.
Requests for the material should al-
ways state the number of persons to be
immunized.
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Administration. In order to ensure g
correct dosage, it is essential that the
precipitate be uniformly suspended
and care taken to inject the full dose
and to prevent loss by oozing. The in
jections should be made intramuscu
larly at the insertion of the deltoic
muscle; the second should be given in
the opposite arm. Injections in the glu.
teal region are recommended for in.
fants. For the use of the material, see
directions contained in each package,

Two doses of 1 ml. a month aparl

are required and a third from six
months to a vear aflter the second. Ta
maintain adequate protection agains
diphtheria an additional dose of 0.5 ml,
prior to entering school is recom
mended for those immunized before
two years of age. For additional stimu-
lating doses recommended at 5-year in-
tervals through the school years, a re.
duced amount, 0.1 to 0.3 ml., will prob-
ably be satisfactory. In the presence ol
an outbreak of diphtheria. a stimulat-
ing dose should be administered to
children of school age if an interval of
three years has elapsed since the last
injection. For maintenance of tetanus

antitoxin level, see Tetanus toxoid, p.
5l.

Diphtheria-tetanus toxoid, pre-
cipitated, and pertussis vaccine
contains no horse or other serum. The
product is so prepared that 1 ml. con-
tains the required dose of diphtheria
and tetanus toxoids and 15 billion per-
tussis bacilli. The immunity response
to the triple vaccine compares favor-
ably with that induced when each an-
tigen is injected separately; the re-
sponse to diphtheria toxoid appears to
be enhanced by the other components.

The material is distributed in vials
containing 10-ml. and 2-ml. amounts.
Requests should always state the num-
ber of persons to be immunized.

Administration. The same method
and precautions for injection as for
precipitated diphtheria-tetanus toxoid
should be observed. Two doses of 1 ml.
each, the first at three months of age.



the second a month later are recom.
mended. Since at three months of age,
when protection against whooping
cough is needed, some immunity
against diphtheria, received from the
mother, may still persist and interfere
with the developemnt of adequate ac-
tive immunity against diphtheria, a
third injection is recommended six
months after the second to ensure pro-
tection during the first years of life, An
additional stimulating dose of 0.5 ml.
should be given at the time of entering
school. Directions for the use of the
material are contained in each pack-
age. For protection against tetanus, see
p- 51-52. For administration of per-
tussis vaccine and contraindications on
its use, see p. 61.

Diphtheria Antitoxin

Prophylactic treatment. Protec-
tion of contacts for whom no history
of active immunization against diph-
theria is available and who have heen
shown by the intracutaneous test to he
susceptible to diphtheria may be ef-
fected by passive immunization with
diphtheria antitoxin. At the same time
the antitoxin is administered it is de-
sirable to commence active immuniza-
tion by injecting the first dose of toxoid
in the opposite arm. The second dose
should be given one month later. When
a definite history of adequate active
immunization with toxoid is available,
a stimulating dose of toxoid should
provide protection (see p. 18). Concen-
trated, purified diphtheria antitoxin
produced by the State laboratory is
distributed through supply stations in
packages of 1,000 units for prophylac-
fic use. The dose for adults is 1,000
units given subcutaneously; for chil-
dren, from 500 to 1,000 units, depend-
ing upon body weight. Such persons
will be protected for a period usually
of about two weeks.

| Therapeutic treatment. When the le-
sion in the throat is typical, and espe-
pially when in suspected laryngeal

diphtheria croupous symptoms devel-
op, antitoxin should be administered
immediately and a culture taken for
bacteriologic diagnosis, The harmful
effects in diphtheria are due to the
diphtheria toxin which diffuses through
the body from the loecal lesion in the
throat. Toxin that has become united
with the cell substance is probably not
affected by antitoxin. When sufficient
toxin has combined with the body tis-
sues to cause death, no amount of anti-
toxin will bring about recovery. Hence,
it is of the utmost importance to begin
treatment as early as possible in the
course of the dizease.

Administration. An early and lib-
eral single injection is always prefer-
able to smaller divided doses. The ini-
tial dose should be 50,000 units, one-
half administered intravenously, the
remainder intramuscularly. After twen-
ty-four to forty-eight hours, if there is
any extension of the lesion, the dose
should be repeated. The antitoxin for
therapeutic use is distributed in pack-
ages containing 10,000 and 25,000
units. Directions are contained in each
package.

Intravenous injection is made into
the median basilic vein, the antitoxin
preferably being diluted with warm
sterile physiologic salt solution. In in-
fants, if necessary, the external jugular
vein may be used. For precautions
against anaphylactic reactions, see p.
9-10,

Dysentery, Bacillary

At least four distinet types of Shi-
gella (dysentery bacilli) have been re-
cognized as incitants of bacillary dys-
entery—>Shiga, Schmitz, Sonne, and
Flexner. Infections with the last three
occur relatively. infrequently in New
York State except for occasional out-
breaks among inmates of institutions:
infections with the Shiga type, in
which the mortality is relatively high,
are extremely rare. Several subtypes
of the Flexner type may be differen-

19



tiated by agglutination tests in specific
sera. These tests are not recommended
as a routine procedure, however, since
the results are seldom of more than
academic interest.

The dysentery bacillus usually en-
ters the body by the mouth, although
infection may result from the use of
unsterile tubing or other instruments
employed in the administration of en-
emas or in similar procedures.

The microorganism is found in the
feces, but seldom if ever in the blood
stream or in the urine. When a person
has recovered from bacillary dysen-
tery, the incitant can usually be iso-
lated from the stools for only a rela-
tively short time. Occasionally, how-
ever, patients develop symptoms of
colitis and remain carriers of dysen-
tery bacilli for long perods. The re-
sults of serologic tests for evidence of
bacillary dysentery have proved dis-
appointing. Blood from many normal
individuals has been found to aggluti-
nate dysentery bacilli, while on the
other hand, the titer of serum from
patients with dysentery, at least when
the specimens are collected early in
the course of the disease, may be no
higher than that of persons who are
not ill. Consequently, blood from pa-
tients with symptoms of dysentery is
usually examined for evidence of ty-
phoid fever, since the clinical mani-
festations in these enteric infections
may sometimes be similar.

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. II, Reg. 9, of the Sanitary
Code, the following material should
be submitted for examination to a
laboratory approved for the purpose:
(1) a specimen of feces (typhoid jar
outfit containing buffered 30-per-cent
elycerol) ; and (2) 10 ml. of blood
to be examined for evidence of ty-
phoid fever in the outfit designed for
blood for agglutination tests (tube
outfit with green label).
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The intestinal discharge consisting
of blood and mucus as obtained in
early stages of the disease, especially
when relatively free from fecal matter,
is the most suitable for examination.

Encephalitides (Virus)

Human encephalitis may resul
from infection with one of a large
number of neurotropic viruses, anc
other viruses which are not ordinarily
neurotropic may occasionally cause
encephalitis. In the United States the
primary encephalitides of greates
practical significance are St. Louis
Western equine, and Eastern equim
encephalitis. They are transmitted b
blood-sucking arthropods from a larg
natural reservoir of infection, mor
dense in certain geographical area
than others. Birds, barnyard fowl, anc
horses constitute the most importan
natural reservoirs. The diseases occu
predominantly during the summer oz
more precisely, during the mosquit
season.

Polioencephalitis, rabies encepha
litis, and postvaccinial or posl
infectious demyelinating encephaliti
also are widely prevalent and re
quire differentiation from other types
The etiology of encephalitis lel.ﬁal
gica, the incidence of which ha
deeclined markedly in the United State
since 1926, is unknown. Mumps mer
ingoencephalitis, lymphocytic choric
meningitis, tuberculous meningiti
syphilitic meningitis, or brain absces
may be the cause of lymphocytic re
actions and other abnormalities in th
cerebrospinal fluid and frequentl
must be considered in the differenti:
diagnosis,

Specimens for Laboratory Examinatio

The results of a cell count, protei
determination, colloidal gold tes
complement-fixation test for syphili
and bacteriologic examination of sp:
cimens of cerebrospinal fluid are us



ful in evaluating the clinical manifes-
tations. See Syphilis, p. 46. Etiologic
diagnosis requires either the isolation
and identification of the causative vi-
rus or serologic evidence of specifie
virus infection.

During early acute illness these vi-
ruses are most frequently found in the
blood, although they have been iso-
lated from the cerebrospinal fluid in
rare instances. It is desirable that
both cerebrospinal fluid and serum
be submitted to the laboratory. The
specimens should be frozen immedi-
ately after collection and shipped in
dry ice.

An early acute-phase and two con-
valescent-phase specimens of serum
should be examined. The results of
serologic tests may be helpful. Three
specimens of blood slmuid be sub-
mitted for these examinations—one
collected during the early acute phase.
and two during the convalescent
phase. One of these latter should be
collected from 2 to 4 weeks, and the
other from 6 to 12 weeks after onset
of illness. These sera should not be
frozen.

Epidemic Pleurodynia
(Bornholm Disease)

See Coxsackie Virus Infections, p. 15.

Food Poisoning

The term “food poisoning” iz usu-
ally employed to designate any illness
following the ingestion of food con-
taining certain toxigenic microorga-
nisms or their products,

Botulism. The most serious, but in
this country the least common, form
of food poisoning is that known as
botulism, which results from ingestion
of food containing toxin produced by
Clostridium botulinum. Botulinus tox-
in is highly poisonous and is not de
stroyed in the stomach or intestine.
Several types of the botulinus bacil-

lus have been recognized, but those
most commonly associated with botul-
ism in man are Types A and B. Strains
of Type E have been isolated in New
York State from canned and also from
smoked fish which had been imported
but had not been sterilized by heat. In
both instances, individuals who had
eaten the fish developed symptoms of
botulism; there were two deaths.

The source of infection in North
America has, in most instances, proved
to be canned nonacid fruits and vege-
tables, while in Europe, contaminated
ham, sausage, and fish have figured
most prominently. Individuals en-
gaged in home canning should be
aware of the dangers of using improp-
er methods. Heating in a pressure
cooker is the most satisfactory way of
destroying the spores of Cl. botulinum.
In the case of foods that are definitely
acid such as most fruits, tomatoes,
pickled beets, ripe pimentos, and rhu-
barb, the botulinus spores may be de-
stroyed within a reasonable time at the
temperature of boiling water. Provided
nothing is added to reduce or counter-
act the acidity of these foods, process-
ing in a pressure cooker is not neces-
sary. The bland nonacid foods, how-
ever—including all vegetables other
than those mentioned above, such as
asparagus, peas, beans, corn, beets,
and greens, and also meats and poul-
try—can be rendered safe with speed
and surety only at the high tempera-
ture obtainable in a reliable steam
pressure canner, Physical evidence of
spoilage may or may not be present
in food contaminated with Cl. botul-
inum. Fatal cases have resulted from
the tasting of food in which signs of
decomposition were scarcely notice-
able and were unaccompanied by any
unpleasant taste or odor. Botulinus
toxin is destroyed by boiling, but the
heating of the food must be sufficient
to insure raising every portion to the
boiling point and continuing the heat-
ing for an additional fifteen minutes.
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In botulism, the disease process re-
sults from the aflinity of the toxin for
the nervous system, and death occurs
as a result of respiratory paralysis. In
characteristic cases, the symptoms in-
clude: initial transitory gastrointesti-
nal symptoms followed by symp-
toms of a rapidly progressive para-
Iytic neurologic syndrome: dilated
nonreactive pupils, diplopia, dif-
ficulty in swallowing, obstinate consti-
pation, distention, and eventually res-
piratory paralysis. The clinical picture
closely resembles that following atro-
pin poisoning and bulbar paralysis.
The period of incubation is variable
(less than twenty-four hours or as
long as a week), and only relatively
mild gastrointestinal symptoms (vom-
iting once or twice and constipation)
may precede the development of ‘the
characteristic paralysis.

Other types of food poisoning.
Food poisoning of the more common
type can usually be attributed to toxie
products of certain common bacterial
species, principally staphylococei. The
illness is generally characterized by a
short incubation period, sudden onset
with abdominal pain, nausea and vom-
iting, and offensive diarrhea. Fever is
low-grade; the temperature rarely ex-
ceeds 102° T, or 103° F. In severe
cases, there may be faintness, muscu-
lar weakness, and shock. Salmonella
and dysentery bacilli -may be conveyed
by food, and infections with these spe-
cies are, therefore, sometimes desig-
nated as food poeisoning.

Staphylococei and other types of
bacteria that produce toxic substances
in food may be derived from lesions
on the hands or from the nose of the
food handler, or from raw milk from
cows with diseased udders. Certain
foods, especially cooked meat with
eravy or cream sauce and custard-
filled pastries, offer an excellent me-
dium for the development of this type
of bacterium, but determination of the
incitant and the source of contamina-
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tion is often dificult. Bakers and other
distributors of cooked foods, and the
seneral publie, should realize the im-
portance of storage at temperatures
unfavorable to bacterial growth. In all
instances. the toxic food stuffs have
been found to have been kept, for a
few hours at least, at a temperature
that favors the development of bac-
leria.

Since rodents and fowls are known
to harbor many species of salmonella,
contamination of food with their feces
is probably one of the most common
means of disseminating these micro-
organisms. They may be found also
on the shells or in the contents of eggs.
Human carriers or cases may be the
source of salmonella and also of dys-
entery bacilli. The source of Cl. botu-
linum is usually the soil.

Specimens for Laboratory Examination

After an investigation has been
made to determine the articles of food
consumed by all who are ill, the sus-
pected material should be sent to an
approved laboratory, together with the
pertinent data, including clinical mani-
festations of the illness. If canned,
a portion of the food taken from the
same container or lot as that eaten by
the patient should be collected. In the
case of botulism, even washings from
the can may be adequate for testing.
Since the symptoms in botulism may
appear at any time from within twen-
ty-four hours to several days after in-
gestion of the food containing the tox-
in, any food eaten within that period
should be considered.

Food to be examined for Staphy-
locoecus aureus or other microorga-
nisms producing enterotoxins is satis-
factory only when it has been refrig-
erated to prevent bacterial growth
subsequent to the time when portions
of it were consumed. Strains of Staph.
aureus that produce enterotoxins, and
those that do not, cannot be differen-
tiated with certainty.



Specimens from the patients should
also be submitted: 20 ml. of blood to
be studied for the presence of the
botulinus toxin, a specimen of feces
without preservative to be examined
for Cl. botulinum (miscellaneous jar
outfit), and another specimen of feces
in buffered 30-per-cent glycerol (ty-
phoid jar outfit) to be examined for
salmonella and other bacillary inci-
tants of enteric disease. Cl. botulinum
and its toxic products, however. ein
be more readily demonstrated in food
than in these types of material.

Products Supplied by the Laboratory

Botulinus antitoxins. Serum ther-
1py in cases of human botulism has
aot been used sufficiently to warrant a
definite statement as to its practical
value: that is, how early the antitoxin
nust be given to be effective or how
-dte in the course of the disease its in-
lection becomes useless. Experiments
with animals indicate that the antitoxin
may be of value if given immediately
ifter the first symptoms are noted or
:ven before symptoms if it is known
hat an individual has consumed food
sontaining the toxin. Two types of CL.
sotulinum, designated as A and B, are
most frequently associated with human
*ases. A few cases due to Type E have
een reported in New York State, but
‘or this type no antitoxin is now avail-
thle. The types produce different tox-
ns, Since the immediate determination
f the type is not practicable, a mul-
ivalent antitoxin, or both types of uni-
ralent antitoxins. A and B. should he
ziven. The two univalent preparations
nay be combined or given separately.
Botulinus antitoxins of Types A and B
e produced by the Division of Lab-
watories and Research and distributed
n vials containing approximately 20..
100 units. The multivalent antitoxin.
Cypes A and B, should be given imme-
liately; the corresponding univalent
mtitoxin only if the type has been
letermined.

Requests for the antitoxins should be

sent by telephone or telegram at the
earliest possible moment after hotul-
ism is suspected to the Division of
Laboratories and Research, Albany, or
the Branch Laboratory, 339 East 25th
Street, New York City, or to one of the
following where a limited supply is
maintained for immediate emergency
use: the departments of health at Roch-
ester and Syracuse, the Binghamton
City Hospital, the Erie County Labora-
tory, Buffalo, and the distriet health
officer at Watertown.

Administration. An initial dose of
80,000 units of each type should be
given intravenously by gravity at the
earliest possible moment. The dose
may be repeated in from 6 to 8 hours
unless it is apparent that no heneficial
result can be expected from further
administration.

A prophylactic dose of 10,000 units
of each type of antitoxin, given intra-
muscularly, has been recommended for
persons who may have consumed some
of the suspected food but have not yet
developed symptoms. The appearance
of any suggestive symptoms should be
followed by the administration of the
full dose intravenously. A circular giv-
ing detailed directions and a report
form are contained in each package.
For precautions against anaphylactic
reactions, see p. 9-10.

Gas Gangrene

Infection with gas-forming anaero-
bic microorganisms. designated as gas
gangrene, may develop in any dirty
wound, especially when there has been
extensive destruction of tissue, as in the
case of compound fractures, crushing
injuries, and gunshot wounds.

The laboratory ean be of little assist-
anece in diagnosis, since the results of
bacteriologic examinations are not
available soon enough to be of value
as a guide in treatment. Examination
of a piece of traumatized muscle from
the deeper portions of the wound, how-
ever, may reveal the presence of gas-
forming anaerobic bacilli. Therapy to
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be effective must be undertaken
promptly on the basis of clinical and
x-ray findings.

Product Supplied by the Laboratory

Gas gangrene antitoxin. Clinical
reports received have indicated the
value of serum therapy in the treat-
ment of cases of gas gangrene due to
the presence in the wound of one or
more species of anaerobic bacteria.
Treatment should be commenced im-
mediately and in high dosage. Further
experience with the use of sulfonamide
drugs has determined the value of these
agents in the treatment of gas gan-
grene, either alone or in combination
with serum and surgery and penicillin.

A small supply of gas gangrene an-
titoxin is purchased and held for emer-
gency use at the State lahoratory, Al-
bany, the Binghamton City Hospital,
the Ulster County Health Department,
Kingston, and the Erie County Labora-
tories, Buffalo. Requests should be
made by telephone or telegraph to the
Division of Laboratories and Research,
Albany, the Branch Laboratory, 339
Fast 25th Street, New York City, or to
the nearest district supply station. The
antitoxin, which is multivalent, is pro-
duced against the toxins of Cl. welchii
(Cl. perfringens) and certain other
species of pathogenic anaerobes. The
material is not furnished for prophy-
lactic use.

If the patient is able to pay for the
material or the case is covered by com-
pensation, it is expected that the
amount supplied will be replaced
promptly.

Administration. An initial intraven-
ous injection of the contents of four
hottles is recommended to overcome as
far as possible the general toxemia.
The dose may be repeated every two
hours or more often depending upon
the condition of the patient. Detailed
directions and a report form accom-
pany each package. For precautions
against anaphylactic reactions, see p.
9-10.
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If a prophylactic injection of tetanus
antitoxin has not already been given,
from 1,500 to 3,000 units should be
administered at once and the dose re-
peated if the wound continues favor-
able for the development of tetanus
infection.

Glanders

Glanders, primarily a disease of
horses, can be transmitted to man. The
incitant, Bacterium mallei, is found in
the nasal secretions, pus from nodules,
blood, and at times in the urine, saliva,
and milk. In man, the mode of infec-
tion is usually through an abrasion of
the skin, but may be through the mu-
cosa of the mouth and nose. A nodule
appears at the site of infection, accom-
panied by lymphangitis and swelling,
A general pustular eruption may occur,
While the disease is usually acquired
from contact with horses, it may be
transmitted from man to man,

Bacteriologie examination of dis-
charge is important, although serologic
tests may aid in diagnosis especially if
two or more blood specimens are ex-
amined to determine fluctuation in
titer.

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. II. Reg. 9, of the Sanitary
Code. the following material should be
submitted for examination to a labora
tory approved for the purpose: (1) 1(
ml. of blood in the outfit designed fo:
blood for agglutination tests (tube out
fit with green label); (2) a specimer
of discharge on a sterile swab (tubs
outfit with swab): (3) films of dis
charge on glass slides (slide outhit) .

Gonorrhea

Laboratory aids in the diagnosis &
gonorrhea have proved especially helpy
ful. In acute or active cases of gono:
rhea, the incitant, Neisseria gono:
rhoeae, is nearly always demonstrates
microscopically in large numbers i




the discharge, and can usually be iso-
lated if cultural examination is under-
taken promptly after collection of the
specimen. Cultural examinations are
now seldom justified, however, since
the treatment of gonorrhea with peni-
cillin is simple and highly effective;
they are no longer performed routinely
at the Division of Laboratories and
Research.

The results of serologic tests proved
of value in some instances and, with
further development, might well have
become more generally useful. The re-
sults obtained with the complement-
fixation test with gonococcus antigens,
however, did not appear of sufficient
value as an aid in the diagnosis or
management of gonococcus infections
to warrant continuing ils use.

Specimens for Laboratory Examination

In the male, urine, prostatic secre-
tion, or exudate from the urethra
should be submitted for examination;
and in the female, exudate from the
urethra, cervix, and Bartholin’s glands,
or, in vulvovaginitis, from the vagina.
In extragenital infections, appropriate
specimens such as blood, joint fluid, or
cerebrospinal fluid should be sub-
mitted. Whenever the gonococcus is
suspected as the incitant of a conjunc-
tivitis, specimens should be submitted
as described under Ophthalmia Neona-
torium, p. 30,

Methods for Collecting Specimens

From females.—When specimens
are being taken for culture, lubricant
should not be used on gloves or instru-
ments.

Urethra: If no urethral discharge is
evident, the urethra should be com-
pressed with the intra-vaginal finger
and stripped toward the meatus so as
to express any pus that may be in
Skene’s glands.

Cervix uteri: The outer surface of
the cervix should be cleaned with ster-
ile gauze or cotton and the mucous

plug removed with a cotton applicator.
Then any accumulation of exudate in
the posterior fornix should be removed
with dry cotton. The entire cervix
should be subjected to firm pressure
between the blades of the speculum or
by means of long-handled dressing for-
ceps. The applicator should be inserted
into the external os and rubbed with
slight pressure over the mucosa lining
the canal,

Bartholin’s glands: 1f Bartholin’s
glands are infected, a specimen may
be collected by gently massaging the
glands between the thumb and intra-
vaginal index finger.

Vagina: In the case of children with
vulvovaginitis, specimens from the va-
gina should be collected with a cotton
swab or a glass catheter.

From males.—Urethra: If no ure-
thral discharge is evident, the prostate
should be carefully massaged and the
urethra compressed with the finger and
stripped toward the meatus. If no ex-
udate is obtained in this way, the pa-
tient should be asked to urinate and
the first half ounce (10-15 ml.) of
urine should be collected in a clean
tube. This should be taken to a labora-
tory for microscopic and cultural ex-
amination within six hours.

Submission of Specimens
to the Lahoratory

For microscopic examination. Thin
films should be prepared on glass
slides by rolling swabs on which speci-
mens have been collected over the sur-
faces of the slides or by using the edge
of another slide as a spreader. The
films should be thin and evenly spread.
The films should be allowed to dry
thoroughly in the air without heating
before replacing the slides in the box,
specimen sides together.

For cultural examination. 1f special
circumstances warrant cultural exami-
nation, this should be undertaken, if
possible, in a nearby approved labo-
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ratory. Otherwise, it will be necessary
to obtain special outfits in which speci-
mens can be sent through the mail
successfully.

Products Supplied by the Laboratory

Procaine penicillin in vials contain-
ing 300,000 units is distributed through
district, county, or local health officers
for use in the treatment of cases of
gonorrhea.

Sulfadiazine in bottles of forty 0.5-
gram tablets is distributed to physi-
cians and clinics through most of the
district laboratory supply stations.

Granuloma Inguinale

Experience during the past few years
has shown that granuloma inguinale is
fairly prevalent in this country, espe-
cially among negroes. Reports indicate
that while early treatment of the in-
fection may be successful, management
of chronic cases is much less promis-
ing. Donovan bodies are present as in-
clusions in some of the large tissue
cells in the lesions. The local labora-
tory is in an advantageous position to
assist in the dlﬂ"’nﬂ“’-lﬁ

Specimens for Laboratory Examination

Films prepared from macerated tis-
sue from the edge of the lesion, after
the superficial exudate and crusts have
been removed, should he examined for
Donovan hodies. If there is doubt
whether a lesion is a syphilitic chancre
or one of granuloma inguinale, the
films to be examined for Donovan bod-
ies should be made before the fluid
from the lesion is collected for exami-
nation for Treponema pallidum, since,
when the lesion is swabbed with gauze
as is done in the latter case, a large
part of the cells containing the Dono-
van bodies in their most readily recog-
nized form may be removed. A biopsy
specimen may be examined histologi-
cally.
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Helminthiasis

The ova and sometimes the larvae or
adult forms of most species of para-
sitic worms (helminths) can be dem-
onstrated in the feces. The ova of pin-
worms, Enterobius (Oxyuris) vermicu-
laris, can most easily be found on the
skin around the anus.

Fortunately, the prevalence of dis-
eases resulting from infections with
helminths does not seem to have in-
creased materially since World War
II. They must be considered, however,
especially when there is a history of
military service in districts where they
are endemic.

Specimens for Laboratory Examination

One or two milliliters of fecal ma-
terial without preservative (jar outfit)
may be submitted for examination for
most types of helminths and their ova,
or, if the presence of pinworms is sus-
pected, a specimen collected in accord-
ance with the following directions can
be submitted.

“A piece of ‘Scotch Cellulose Tape’ of
half-inch width and about 8 cm. long is
folded down for about a centimeter at
each end, adhesive surfaces together, to
form two grips for handling. In use the
ribbon of cellulose is held in foreeps in a
loop, adhesive surface on the outer side the
loop, and is patted down on the perianal
skin. The extremely adhesive surface picks

epithelial scales, fecal particles, and ova
if any be present. The tape is then placed
lengthwise on a microscope slide, smoothed
down with the side of the forceps and
examined with a 16 mm. objective like
any preparation under a coverglass. If de-
sired the folded ends, which of course do
not adhere to the slide, can be trimmed
off with scissors so that the tape will lie
completely flat on the slide, but this i=

not essential.” (Graham, C. F., Amer. J.
Trop, Med., 1941, 21, 159.)

Trematodes

Lung flukes. Infections with lun
flukes occur in the Far East, chiefl
Korea. Persons with chronic cough anc
bloody sputum who have lived in



area where the worm is endemic may
be infected with these parasites (Para-
gonimus westermani), Hence, in addi-
tion to examinations for evidence of
tuberculosis, a drop of bloody sputum
can be examined microscopically for
the ova of this fluke. Concentration of
the sputum is helpful.

Schistosomiasis. The ova of Schis-
tosoma mansoni and Schistosoma jap-
onicum. as well as those of the less
common intestinal and biliary tract
flukes, are found in the feces. In the
case of S. hematobtum, the infection is
usually in the urinary tract, although
occasionally, the parasite is in the
liver. Biopsy of bladder or rectal mu-
cosa is of value in the presence of
lesions.

Cestodes

Taenia saginata is the type of ces-

tode most frequently found in New
York State.

Nematodes

Filariasis. Wuchereria bancrofii.
Loa loa, and Onchocerca volvulus are
the most important filarial worms para-
sitic for man. Wuchereria banerofti do
not mature until from twelve to eight-
een months after the patient has be-.
come infected. When the parasites are
mature, microfilariae may be found in
the blood. They can usually be found
most easily in specimens taken durin
the night, In certain areas of the Suutf
Pacific. however, this rule does not
pertain. Hence, a search may need to
be made at 2- or 3-hour intervals dur-
ing the entire twenty-four hours. The
examination of thick blood films is rec-
ommended. Directions for preparation
are given under Malaria, p. 30.

Loiasis. Loiasis, calabar or eve-
worm disease, is prevalent in tropical
Weat Afriea. The adult worms migrate
in the subcutaneous tissue of man. ThE
microfilariae may be found in the peri-
pheral blood or in fluid aspirated from

the calabar (intermittent) swellings.
Since they have been reported to be
more numerous in the blood during the
day than at night, specimens should be
collected hetween 10:00 a. m. and 2:00
]}. m.

Onchocerciasis. Onchocerciasiz is
prevalent in parts of Guatemala, Mex-
ico, and in certain sections of Af-
rica. Usually, the disease is character-
ized by small skin tumors, particularly
of the scalp. The dmcrm:-sls can be
made early in the disense by demon-
strating microfilariae in either stained
or unstained films prepared from as-
pirated material from the tumors. A
biopsy specimen may also be examined
histologically,

Infectious Hepatitis
(Acute Catarrhal Jaundice)
and Homologous Serum Jaundice

Infectious hepatitis is characterized
by prodromal headache, malaise, and
gastrointestinal disturbances followed
by jaundice of variable degree. The
incubation period is three to six weeks,
Leucopenia with relative lymphocyto-
sis often occurs, and is of assistance in
differentiating this disease from lepto-
spiral (spirochetal) jaundice, in which
the leucocyte count is usually well
over 10,000 per cu. mm. The disease
varies from mild cases without jaun-
dice to fatal acute yellow atrophy of
the liver. The causative agent has not
vet heen transmitted to experimental
animals but human volunteer studies
have shown that it is filtrable. and pre-
sumably a virus. The agent is present
in the blood, stool, urine, and respira-
tory discharges of infected persons.
Clinical tests of liver function and ex-
amination for bile derivatives in blood
and urine supply helpful information.

Homologous Serum Jaundice. Fol-
lowing hlood or plasma transfusion,
or inoculation with biologic products
containing human serum, individuals
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may develop a similar disease, so-
called homologous serum jaundice.
The incubation period may be as long
as four months. The causative agent
closely resembles that of infectious
hepatitis.

Infections Mononucleosis

The clinical manifestations of infec-
tious mononucleosis are extremely va-
riable, and often simulate other unre-
lated diseases. They ineclude fl:vf:r,
lymphadenitis, sore throat, and jaun-
dice amumpamed by characteristic
findings in the blood. The epidemic
form of the disease, which usually oc-
curs among children, is commonly
referred to as glandular fever, but this
is now believed to be the same disease
as infectious mononucleosis. The etiol-
ogy has not been established, but the
agelutination test with sheep red blood
cells is an aid in diagnosis. Injections
of horse serum, particularly when se-
rum sickness occurs, and administra-
tion of bacterial vaccines or other types
of foreign protein may also give rise
to agglutinative properties for sheep
red blood cells.

Specimens for Laboratory Examination

Blood films (slide outfit) may be
submitted for differential leucocyte
counts and 10 ml. of blood taken one
week and also two to four weeks after
enset in the outfit designed for blood
for agglutination tests (tube outfit
with green label).

Influenza (Virus)

Epidemic and sporadic influenza are
caused by at least two immunologically
distinet types of viruses, designated
influenza viruses A and B. Strains with-
in these groups vary anhgemcally
Whether pandemic influenza is due to
any of the known types has not been
established.

The virus may induce all gradations
of disease from subclinical to fatal
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infections and characteristically pre-
disposes to secondary bacterial inva-
sion especially of the respiratory tract
and ears, Cultural examinations of the
sputum, blood, and indicated secretions
from the nasopharynx should be un-
dertaken if bacterial complications are
suspected. The leucoeyte count is usu-
ally normal or low in uncomplicated
influenza but elevated if secondary bac-
terial infection has occurred. Many of
the complications are beneficially af-
fected by antibiotics and sulfonamides,
but uncomplicated influenza is not. In
the selection of the therapeutic agent
to treat the complication, reliable bac-
teriologic evidence is essential.

Prophylactic vaccines against influ-
enza viruses A and B are effective only
against strains of the homologous
types. Vaccines are of little or no value
if the prevalent strain of virus is anti-
genically different from that used in
preparing the vaccine,

Specimens for Laboratory Examination

The virus can often be detected in
pharyngeal washings obtained during
the first three days of disease or from
lung tissue taken at autopsy. Pharyn-
eeal washings are collected by having
the patients gargle with sterile broth
and expectorate the specimen into a
specimen jar. Isolation and identifica-
tion of influenza virus A or B require
the inoculation of animals or embry-
onated eggs. Specimens should be ship-
ped in dry ice.

Complement-fixation or hemaggluti-
nation - inhibition (Hirst - McClelland-
Hare) tests will establish the diagnosis
if both acute- and convalescent-phase
(2—4 weeks) sera are examined. Blood
should be collected during the acute-
phase before the end of the first week,
earlier if possible. A definite serologic
diagnosis can seldom be made in the
absence of an acute-phase specimen of
blood since normal individuals fre-
quently have relatively high antibody
titers against influenza virus A or B




Jaundice
Acute infectious jaundice
(Leptospirosis) or Weil’s disease

Severe types of acute infectious jaun-
ice incited by leptospira are endemic
in Japan and Europe, and sporadic
cases have been reported in this coun-
try. Rats and dogs are carriers of the
most common types, Leptospira icter-
ohaemorrhagiae and Leptospira cani-
cola, respectively; the microorganisms
are present in the kidneys and are ex-
creted in the urine. Infection of human
beings apparently results from contact
with the urine of infected animals. The
rare occurrence of cases of leptospiral
jaundice, in spite of the wide distribu-
tion of the inciting agent, has been at-
tributed to the fact that the microor-
ganism is extremely sensitive to drying
and sunlight. It probably survives but
a short time after being excreted from
the animals.

Specimens for Laboratory Examination

Specimens of blood collected asep-
tically during the first week of symp-
toms and specimens of urine collected
any time after onset are satisfactory
for examination for leptospira pro-
vided the study can be undertaken
promptly after collection. Ten millilit-
ers of blood in the outfit designed for
blood for agglutination tests (tube out-
fit with green label) may be examined
for agglutinative properties for these
microorganisms,

Lymphoeytie Choriomeningitis

Lymphocytic choriomeningitis is a
not uncommon acute meningitis of
-viral etiology that may usually be as-
sociated with exposure to house mice
infected with the virus. The disease is
customarily benign, being character-
ized by headache that often follows a
history of upper respiratory or influ-
enza-like disease. The cerebrospinal
fluid contains lymphocytes and mono-
cytes in rather large numbers and is

bacteriologically sterile. In contrast to
similar diseases, the cerebrospinal
fluid in lymphocytiec choriomeningitis
frequently contains the virus and sev-
eral milliliters of fluid should be ship-
ped to the laboratory in a frozen con-
dition. Acute- and two convalescent-
phase blood specimens, one taken 2—4
weeks and the other 8 weeks after
onset, should be shipped for sero-
logic examination. (See p. 8) It
is recommended that house mice be
trapped in the patient’s home, or wher-
ever the history suggests the exposure
has occurred. The laboratory should
be consulted when such examinations
are contemplated.

Lymphogranuloma Venereum

Lymphogranuloma venereum (lym-
phogranuloma inguinale) is caused by
a virus closely related to the psittaco-
sis, ornithosis, and S-F and Louisiana
pneumonitis viruses. Laboratory exam-
inations will determine whether a virus
of this group is the incitant of disease,
but differentiation within the group is
sometimes troublesome. Taken in con-
junction with clinical and epidemio-
logic evidence, however, the results of
laboratory studies may be helpful in
establishing the diagnosis of lympho-
eranuloma venereum. Since the disease
i1s usually acquired through sexual in-
tercourse and is fairly prevalent, the
necessary examinations for the diagno-
sis of syphilis and chancroid, which
may coexist, should not be omitted.
The intracutaneous (Frei) test is a val-
uable aid in diagnosis. Sulfonamide
drugs are effective.

Specimens for Laboratory Examination

The virus is present in bubo pus and
in biopsy specimens from involved
areas. Its isolation and identification
require the inoculation of animals or
embryonated eggs. Specimens should
be shipped frozen in dry ice.

The complement-fixation test with
lymphogranuloma venereum virus an-
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tigen will establish the diagnosis if
both acute-phase and convalescent-
phase sera are examined'and if the re-
sults are interpreted in conjunction
with the clinical course of the patient.

Products Supplied by the Laboratory

Lygranum for making the Frei test
is available on request to the Division
of Laboratories and Research, Albany.

Malaria

Very few cases of malaria occurred
in New York State in the years just
prior to World War II. Since mem-
bers of the armed forces have returned
from assignments in the tropics, the
incidence has increased considerably.
The anopheline mosquito, which is the
intermediate host, is found in various
parts of the State. Hence, human car-
riers who may be living here may
serve as a reservoir from which the
infection may be transmitted. Blood
films to be examined for malaria para-
sites should be prepared if possible be-
fore the initiation of chemotherapy.
Occasionally, sternal punctures may
be advisable.

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. II, Reg. 9, Sanitary Code,
thick and thin films of blood on glass
slides (slide outfit), preferably taken
between twelve and twenty-four hours
after a chill, should be examined in a
laboratory approved for the purpose.
Repeated films may be necessary for
demonstration of the plasmodia. In
fulminating cases, prompt examina-
tion is important, since delay in treat-
ment may be fatal.

For examinations required when
blood or blood derivatives are to be
used for therapeutic or prophylactic

purposes, see Sanitary Code, Chap.
IV-A.

Directions for preparing thick films. A
thick film should consist of from three to
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five average-sized drops of blood. These
may be deposited on an area about three-
quarters of an inch in diameter (the size
of a dime) and promptly combined with
a needle or the corner of another slide;
or the surface of the slide may be touched
to a large drop of blood and the slide
moved in narrow circles until a prepara-
tion of the size mentioned is obtained.
The film must be fairly thick in order to
have sufficient blood for adequate exami-
nation, but must not be so thick that it
will peel from the slide during staining.
When the thick blood film is still wet,
ordinary printing can just be read through
it.

In order to protect the specimen from
dust during drying, the slide should be
supported with the film side down., A
wooden slide container may be used for
the purpose. It is important to have the
slide level, sinee otherwise the blood
might collect at one side of the film and
not be evenly distributed. From eight to
twelve hours should be allowed for drying
unless the process can be hastened by
using an electric fan. In this procedure,
the slide should be placed with the film
side up in front of the fan. The distance
from the fan should be such that the
current of air will not pile the blood on
one side of the flm.

The slides should not he mailed until
the films are entirely dry.

The sooner the specimens reach the
laboratory after collection the better,
since malaria parasites stain most
characteristically in freshly prepared
films.

If a sternal puncture is made, the
films should be prepared in the same
manner as blood films.

Measles

Measles is caused by a filtrable
virus, but practical laboratory aids in
diagnosis are not available at present.
If the patient should develop symp-
toms of pneumonia or encephalitis,
however, the examination of specimens
described under Pneumonia, p. 37, or
Encephalitides (Virus), p. 20, is de-
sirable.

Products Supplied by the Laboratory

Immune serum globulin (hu-
man). At present, immune serum glo-



wulin (human) is being furnished to
tate health departments, without
harge, by the American Red Cross
‘or use only in the prevention
w modification of measles. As yet
10 authority has been given to
listribute it for the treatment of
sther diseases. Globulin solution is
distributed in bottles containing 2.0
ml. and may be obtained by direct
1ppllcatmn to the Division of Labora-
.ories and Research for immediate use
in contact children under four years
of age and, when indicated, in those in
institutions. The limited supply makes
it necessary to restrict its use to this
age group. For either prevention or
modification, the globulin should be
administered within six days after the
initial exposure, but it will probably
exert some eflect until about the tenth
day, particularly if the dese is in-
ereased. A modified attack of measles
induces an active immunily and is to be
preferred to prevention, particularly in
age groups above one or two years and
where the hazard of spread to others
presents no special problem.

Administration. Experience has
demonstrated a close relationship be-
tween weight and dosage. For modi-
fication, a dose of 0.02 to 0.025 ml.
per pound of body weight is recom-
mended; for prevention, 0.1 ml. per
pound. The globulin should be in-
jected intramuscularly, preferably in
the buttocks, Care should be taken to
draw back on the plunger of the
'syringe before injection in order to be
certain that the needle is not in a
blood vessel. This preparation is not
for intravenous use. Detailed direc-
tions accompany each package.

In order to secure data on the value of
globulin solution, it is essential that re-
portz be received on all cases in which it
is used. A report form is enclosed in
each package. It should be returned after
three weeks to the Division of Labora-
tories and Research, New Scotland Ave-
nue, Albany 1.

Meningitis and Meningococcemia

Meningococcus Meningitis.
While many species of pathogenic
bacteria have been reported as the
occasional incitants of meningitis, in
cases of purulent meningitis that do
not follow an infectious process in
the mastoid or elsewhere, the menin-
gococeus (Neisseria meuingir.idis) i
the microorganism most frequently en-
countered. Consequently, when the
cerebrospinal fluid is cloudy, not as
the result of a bloody tap, chemother-
apy should be commenced promptly,
in the absence of definite contraindica-
lions. Since meningococei autolyze
readily few may be found in the cere-’
brospinal fluid, and in some instances,
when the examination cannot be made
promptly, none can be demonstrated.
Experience has indicated that when
large numbers of polymorphonuclear
leucocytes are present in the cerebro-
spinal fluid, a bacterial infection is
indicated.

Influenza Meningitis. A consider-
able percentage of cases of meningitis,
particularly in children, are incited
by Hemophilus influenzae, usually
Type b.

Meningococcemia (septicemia).
Invasion of the blood stream by N.
meningitidis may precede or occur in-
dependently of meningococcus menin-
gitis, Chronic infection of the blood
stream with this microorganism is not
uncommon. Cultural examination of a
blood specimen collected during a
febrile episode, if the fever is inter-
mittent, aids in establishing the diag-
nosis,

Meningococei may somelimes be
demonstrated in freshly drawn blood
by laking the cells and examining the
centrifugate microscopically. This is
especially true in fulminating infec-
tions in which prompt diagnosis is im-
perative. This procedure is not avail-
able for specimens submitted through
the mail but enly at a local laboratory.
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Meningitis (Viral). A number of
filtrable viruses cause acute forms of
meningitis. Suspicion of viral etiology
is usually the result of failure to dem-
onstrate bacteria in the cerebrospinal
fluid of a patient with manifest menin-
gitis. Frequently such failures are
now due to treatment with antibiotics
preceding the collection of the speci-
men. A number of cases prove to be
due to tuberculosis. Of the others,
mumps is the most frequent known
cause. Coxsackie virus infeclions ac-
couni for many. Lymphocytic chorio-
meningilis is probably the next most
common in New York. Repeated cases
of aseplic meningitis in a particular
neighborhood or dwelling should sug-
gesl choriomeningitis and prompt a
search for infected mice. (See Cox-
sackie Virus Infection, Lymphocytic
Choriomeningitis, Mumps)

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. 1I, Reg. 9, of the Sanitary
CCode, a specimen of cerebrospinal
fluid in a sterile container (tube out-
fit—swab or needle removed) should
be submitted for examinaion to a lab-
oratory approved for the purpose.
Directions for the collection of speci-
mens are given under Syphilis, p. 50.

In meningococcemia (septicemia),
the Sanitary Code also specifies that
blood cultural tests should, if possible,
be made in a nearby approved labora-
tory. Otherwise, 10 ml. of blood
should be submitted in the outfit de-
signed for blood for agglutination tests
(tube outfit with green label).

Product Supplied by the Laboratory

A nti-Hemophilus influenzae
Type b serum. Meningitis due to
Hemophilus influenzae is a disease
primarily of infancy and early child-
hood, a large percentage of the cases
occurring in patients under two years
of age. Prompt diagnosis and early in-
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stitution of therapeutic measures are ¢
the utmost importance. Reports ind
cate, however, that in some instance
satisfactory results have followe
treatment of chronic forms of the dis
case. From available data, the admir
istration of anti-Hemophilus influer
zae Type b serum (rabbit) togethe
with one of the sulfonamide drug:
usually sulfadiazine, may effect recoy
ery in a relatively large percentage a
cases. According to reports, streple
mycin either alone or in combinatiol
with immune rabbit serum and sulfz
diazine is also an effective therapeuti
agenl.

The serum is produced by the Divi
sion of Laboratories and Research an
dispensed in doses of 25 mg. of anti
body nitrogen, on which dosage i
based. A limited supply is availabl
for distribution to physicians for th
treatment of Hemophilus influenza
Type b meningitis in infants and chil
dren. The serum is supplied directl
from the laboratory in Albany. Re
quests should be sent by telephone o
telegraph as soon as diagnosis ha
been established.

Administration. The serum therap
and chemotherapy of influenza menin
gitis are still not clearly establishee
An initial subecutaneous injection o
sulfadiazine should be given at one
if the spinal fluid shows a prepondea
ance of polymorphonuclear leucocytes
Subsequent dosage and routes of ac
ministration depend upon the labore
tory findings, the response of the pe
tient, and drug-level requirements.

Serum may be administered as sowm
as the bacteriologic diagnosis has bee
made. Prompt and ample dosage
recommended. In mild cases, conse:
vation of serum may warrant delay i
intravenous administration for abes
twelve hours after the initial injectic
of sulfadiazine. In moderate and s
vere cases. the serum should always |
given without delay. Intravenous ai
ministration is customary. The dr-




method has been advocated. In severe
cases, supplementary intraspinous in-
jections may be indicated. Favorable
results have been reported in a limited
number of cases following intramuscu-
lar administration. Directions for use
and a report form are enclosed in each
package. For precautions against ana-
phylactic reactions, see p. 9-10.

Antimeningococcus serum. Ser-
um therapy of meningococcus infec-
tions has been supplanted by sul-
fonamide and penicillin therapy. The
results of chemotherapy are much
better in these infections than those
formerly obtained by serum therapy.
Therefore, the production and distribu-
tion of antimeningococcus serum have
been discontinued.

Mumps

Mumps is caused by a filtrable virus.
Parotitis is the most frequent clinical
manifestation of infection but orchitis,
meningoencephalitis, pancreatitis, and
other eomplications are relatively fre-
quent. Meningoencephalitis is not un-
common in the absence of parotitis.
An etiologic diagnosis in such cases
requires laboratory examinations,

Specimens for Laboratory Examination

Mumps virus may be isolated from
the saliva of patients with parotitis by
the inoculation of embryonated hens’
eggs. The saliva should be frozen in
dry ice at the time it is obtained and
shipped in the frozen state. The iso-
lation of virus from the cerebrospinal
fluid of patients with meningoence-
phalitis is not practical. The cell count,
protein determination, and colloidal
gold test are of value. (See Methods
for Collecting Specimens. Cerebro-
spinal fluid, p. 50).

The diagnosis of mumps meningoen-
cephalitis is best accomplished by the
simultaneous examination of acute-
and convalescent-phase sera in a com-

plement-fixation test with mumps anti-
gen. The acute-phase sera should be
obtained within 7 days; the convales-
cent-phase sera, approximately 2—4
weeks after the onset of illness. (See
Methods for Collecting Specimens.
Blood, p. 50).

Mycotic Infeetions

Actinomycosis. Actinomycosis,
which is one of the most common of
the mycotic diseases, may be incited
by Aetinomyces bovis or a number of
aerobic species (Nocardia). The in-
fection may be localized or general-
ized. The infection caused by A. bovis
is usually localized in the head and
neck (lumpy jaw), or in the abdominal
and thoracic organs. The disease may
spread by continuity or through the
blood stream to any part of the body.
It is characterized by formation of
abscesses in the central area. The
purulent material generally contains
the “sulfur granule.”

Pus from palpable glands, cutane-
ous or subcutaneous abscesses, or
nodules should be aspirated under
aseptic precautions with a syringe and
needle. The specimen should be sub-
mitted in a sterile tube (tube outfit—
without swab). Material from open
discharging lesions should be collected
on two or more sterile swabs (tube
outht—with swab).

When an actinomycotic lesion in the
lung is suspected, sputum should be
obtained with a bronchoscope, when-
ever possible. Otherwize, sputum from
the deeper air passages, coughed up
after a thorough rinsing of the mouth
with a suitable antiseptie, should be
submitted (jar outfit).

Cryptococcosis. Cryptococcosis
may be subacute or chronie, invelving
almost any part of the body. The
lesions are most frequently found in
the brain and meninges. The etiologic
agent is Cryptococcus neoformans
(hominis) (Torula histolytica).

A specimen of cerebrospinal fluid
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should be submitted when the symp-
toms suggest involvement of the cen-
tral nervous system. Directions for
collection of the specimen are given
under Syphilis, p. 50.

If the lesions are not located in the
central nervous system, specimens of
pus from subcutaneous abscesses or
nodules, or sputum should be sub-
mitted, as described under Actinomy-
cosis.

Moniliasis. The etiologie agent of
moniliasis is Candida (Monilia) albi-
cans. It may infect the skin, nails,
mucous membranes (mouth and vag-
ina), bronehi, and lungs, or even cause
septicemia, meningitis, or endocardilis.
Candida albicans is often a secondary
invader and is frequently found in the
mouth and feces as a saprophyte. A
diagnosis of pulmonary moniliasis
should, therefore, be made only after
repeated examinations of properly col-
lected specimens of sputum have
shown the presence of the microorgan-
ism, and tuberculosiz has been deh-
nitely excluded.

In cutaneous moniliasis, scrapings
from the infected area should be sub-
mitted in a sterile container (tube out-
fit—swab removed). Directions for
collection of specimens are described
under Dermatophytosis (ringworm in-
fection).

Sputum should be submitted in a
sterile container (jar outfit) as des-
eribed under Actinomycosis.

Blastomycosis (Gilchrist’s  di-
sease). Blastomycosis is a chronic
disease that may be localized or sys-
temic, The local or cutaneous disease
begins as a small papulo-pustule,
which becomes encrusted and eventu-
ally devolps into a large granuloma-
tous lesion with verrucous surface and
a smooth border. The systemic form
usually follows a primary pulmonary
infection and may spread by the blood
stream, Infection of the intestinal
tract rarely oceurs. The etiologic agent
is Blastomyces dermatitidis.
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Bits of tissue obtained by scraping
with a scalpel should be collected from
cutaneous lesions and submitted in a
sterile tube (tube outfit — without
swab). Pus from subcutaneous ab-
scesses should be aspirated under asep-
tic conditions with a syringe and
needle and placed in a sterile tube, or
material from open discharging lesions
should be collected on two or more
sterile swabs and submitted in sterile
tubes (tube outfit—with swab). Spu-
tum should be collected and submitted
as described under Actinomycosis. A
blood specimen (approximately 10
ml.) for the complement-fixation test
should be submitted. (See Methods for
Collecting Specimens. Blood, p. 50)

South American Blastomycosis
( Almeida’s disease). South Ameri-
can blastomycosis, caused by Paracoc-
cidioides brasiliensis, is a chronic
granulomatous disease of the mucous
membranes of the mouth, skin, lymph
nodes, and internal organs.

Bitz of tissue, obtained by scraping
with a scalpel, should be collected
from lesions on the mucous mem-
branes of the mouth or cutaneous le-
sions on the face and submitled in a
sterile tube (tube outfit — without
swab). Pus from fluctuant nodules
should be aspirated under aseptic con-
ditions with syringe and needle, and
submitted in a sterile tube. Tissues ob-
tained by biopsy of lesions on skin,
mucous membranes, lymph nodes, or
tissues from post-mortem examination
should be collected and submitted as
described under Histoplasmosis. In
cases with suspected pulmonary in-
volvement, sputum should be collected
and submitted as described under Ae-
tinomycosis.

Histoplasmosis. Histoplasmosis is
a generalized infection affecting essen-
tially the reticulo-endothelial system,
showing frequently localized manifes-
tations which conceal the generalized
manifestations of the disease. The



etiologic agent, Histoplasma capsula-
tum, is found chiefly in the mononu-
clear cells of the peripheral blood,
sternal bone marrow, lymph nodes, or
spleen.

Films from the peripheral blood,
sternal bone marrow, or material from
a lymph node puncture should be sub-
mitted on glass slides (slide outfit).
Tissue obtained by biopsy of lesions
on skin, mucous membranes, lymph
nodes, or tissues from post-mortem ex-
amination should be collected aseptic-
ally and submitted promptly without
preservative for cultural examination.
Duplicate specimens should be sent in
fixative for histologic study.

Sputum should be collected and
submitted as described under Actino-
mycozis. A blood specimen (approxi-
mately 10 ml.) for the complement-
fixation test with histoplasma antigen
should be submitted. (See Methods
for Collecting Specimens. Blood, p.
50)

Coccidioidomycosis. This disease
may occur in two forms—an acute, self-
limiting, respiratory infection (Cali-
fornia disease, valley fever), or a
chronic,- usually fatal disease (cocci-
dioidal granuloma) involving the cu-
taneous, subcutaneous, visceral, and
bony tissues. While endemic in some
parts of the western United States, the
disease is rarely encountered in the
eastern sections. The etiologic agent is
Coccidioides immiltis.

Sputum, pus from subcutaneous ab-
scesses, or exudates from cutaneous le-
sions should be collected and submitted.
as described under Actinomycosis, for
cultural examination and animal in-
oculation.

Tissue from biopsy or post-mortem
examination should be collected and
submitted as described under Histo-
plasmosis. A blood specimen (approxi-
mately 10 ml.) for the complement-
fixation test with coccidiodides antigen
should be submitted. {See Methods for
Collecting Specimens. Blood, p. 50)

Sporotrichosis. The eliologic agent
of the disease is Sporotrichum schenelkii
(bewrmanni). The microorganism can
rarely be demonstrated in pathologic
material. While the initial skin lesions
may be so characteristic clinically as to
present no difficulty in diagnosis. the
infection in its more complicated forms
may be confused with a variety of in-
fections such as tularemia, coccidioi-
domycosis, or even tuberculosis. In
such cases, a diagnosis can be made
only on the basis of cultural studies.

Pus should be collected with a ster-
ile syringe from an unopened subcu-
taneous nodule and submitted in a ster-
ile tube (tube outfit—without swab),
or if all of the lesions are open, ma-
tertal may be submitted on sterile
swabs (tube outfit—with swab) for
cultural examination and animal in-
oculation.

Maduromyecosis. Maduromycosis
(Madura foot, mycetoma) is a chronic
granulomatous infection. usually in-
volving the lower extremities, caused
by a variety of microorganisms repre-
senting different species and genera.
Among the more important incitants
are species of Nocardia and Mono-
Sporium.

Pus obtained from multiple draining
fistulas or material aspirated from
deep cutaneous or subcutaneous no-
dules should be collected and submitted
as described under Actinomycosis. Pus
obtained from draining sinuses or bi-
opsy specimens generally contain gran-
ules (grains).

Dermatophytosis (ringworm in-
fection). Ringworm is a superficial
infection involving skin, nails, or hair,
and is incited by a group of fungi
known as the dermatophytes (Micro-
sporum, Trichophyton, Epidermophy-
ton).

To reduce contamination, lesions on
scalp, skin, and nails should be washed
thoroughly with 70-per-cent alcohol
and wiped dry with sterile gauze, be-
fore a specimen is collected. Grease or

35



excessive natural oil should be removed
by rubbing the area with gauze soaked
with benzene. If the lesion is wide-
spread and has a well-marginated bor-
der, material seraped from the periph-
ery is more desirable.

When the lesions are on the scalp
(Tinea capitis), the scalp should first
be examined under filtered ultraviolet
licht (Wood’s lamp) for suitable areas
from which to obtain the specimen. The
microspora, chief incitants of tinea of
the scalp, show a brillant green fluor-
escence, and the fluorescent hairs only
should be epilated. Several hairs ob-
tained by epilation with foreceps, or a
few stumps of hairs and scales obtained
by scraping the areas with a scalpel
should be submitted in a sterile tube
(tube outht—without swab).

IFrom lesions on the feet (athlete’s
foot) and hands, a specimen obtained
by removing with scissors the roof of
fresh vesicles, or by scraping with a
scalpel around the edges of any fissure
in the interdigital webs should be sub-
mitted (tube outfit—with swab).

Ophthalmia Neonatorum

Many cases of ophthalmia neonato-
rum, especially the severe ones, owe
their origin to the gonococcus (Neis-
seria gonorrhoeae). Proper treatment
of such infections must be begun
promptly if the sight is to be saved.
Unless laboratory service is available
in the locality so that specimens can be
examined immediately, the laboratory
findings are of value only for purposes
of confirmation of the clinical diag-
nosis.

When conjunctivitis is found not to
be incited by bacteria, a diagnosis of
inclusion blennorrhea should be con-
sidered.

Specimens for Laboratory Examination

In accordance with the requirements
of Chapter II, Regulation 9, of the
Sanitary Code, films of the exudate
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from the eye on glass slides (gonorrhe:
slide outfit) should be submitted fo
examination to a laboratory approve:
for the purpose. The fresh exudate or
a swab should be rolled out on the slids
to avoid distorting the leucocytes. /
microscopic examination only can b
made when the specimen is submittec
by mail. If local laboratory service i
available, cultural tests often prow
helpful.

The most satisfactory specimens fo)

the diagnosis of inclusion blennorrhe:
are obtained by gently stroking the con
junctiva with a small, blunt curette
Light anesthesia with cocaine may be
hel, pful. The material should be spreac
lightly on a clean slide {gunorrhes
slide outfit) and allowed to dry in the
air. The type of examination desirec
should be clearly indicated on the ac
companying history form. Conjuncti
val epithelial cells rather than leuco
cytes are desired for the microscopic
examination, and this fact should be
borne in mind when the material is
collected.

Produet Supplied by the Laboratory

Silver nitrate solution. The im-
mediate application into the eyes ol
newborn infants of a 1-per-cent silver
nitrate solution, or other agent equally
effective in preventing ophthalmia neo-
natorum, is required by the Sanitary
Code. The central laboratory distrib.
utes the silver nitrate solution to physi-
cians through district supply stations
in outhts containing two wax ampoules.
Each ampoule has sufficient material for
the treatment of one baby. Full direc-
tions for use accompany each outfit.

Plague

Plague is principally a disease of
rodents, the incitant of which, Pasteur-
ella pestis, is transmitted, except in the
pneumonic form, by fleas and probably
other blood-sucking insects, The micro-
organism is harbored chiefly by the
rat, but ground squirrels and other ro-



dents have also been shown to be the
source of the infection. Plague has
heen proved to be endemic in wild ro-
dents in some districts in California,
ind infected animals are occasionally
reported in other western states. Thus,
the possibility of the oceurrence of the
disease in New York State must be kept
in mind. While suggestive findings may
be obtained by morphologic examina-
tion of exudate from a bubo, the re-
sults of bacteriologic and animal tests
are necessary lo i%]enl;if},r Past. pestis.

If a diagnosis of plague is consid-
ered, the county or city health oflicer
or the district health officer should be
notified at once by telephone.

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. II, Reg. 9, of the Sanitary
Code, the following material should be
submitted for examination to a labora-
tory approved for the purpose: (1) a
specimen of discharge or aspirated
fluid, if a bubo is present (tube outfi
with swab) ; (2) 10 ml. of blood (out-
fit designed for blood for agglutination
tests, tube outfit with green label) ; (3)
in the pneumonic type of plague, a
specimen of sputum (jar outfit), If
possible, the specimens should be de-
livered to a laboratory by messenger.

Pneumonia

The sulfonamides and antibiotics
have removed the urgency for pneumo-
coccus-type differentiation. However,
this examination is often helpful in
differential diagnosis.

Pneumococcus - type differentiation
can be undertaken with sputum from
the deeper air passages, and with
blood, cerebrospinal fluid, pleural and
other exudates, and stomach washings.

Local approved laboratory service
should be used whenever available.

Poliomyelitis

Poliomyelitis is caused by one of the
smallest of the viruses. The agent is

also unusual because of its stability.
Nervous tissue may be stored for long
periods in sterile 50-per-cent glycerol.
Feces, an equally good source of virus,
remain infective for long periods if re-
frigerated.

The most useful laboratory exami-
nation is that of the cerebrospinal
fluid. To be of greatest value the spec-
imen should be sent to a nearby lab-
oratory. The findings obtained in the
examination of cerebrospinal fluid do
not distinguish peliomyelitis from oth-
er virus infections of the central ner-
vous system. Among these the most
common seems lo be Coxsackie virus
infection which has occurred in New
York since 1947 ecoincidental with
summer epidemics of poliomyelitis.
Precise diagnosis requires the isolation
of the causative agent either from
throat washings or feces. At present
these diseases are under intensive in-
vestigation in the Division and physi-
cians should consult the stafl if special
examinalions seem desirable,

Protozoan Infections
(Other than Amebiasis and
Malaria)

Diseases incited by parasites have
in the past been of relatively minor
importance in New York State. In view
of the large number of individuals
who have been in countries where pro-
tozoan diseases are prevalent, these in-
fections must be kept actively in mind.
Among infections incited by protozoa,
amebiasis and malaria are of primary
importance. Data regarding them are
given under their respective headings.
Other protozoan infections are men-
tioned briefly in this section.

Balantidiasis. Infection with Bal-
antidium coli 1s common among hogs,
and should, therefore, be considered
when patients are known to have han-
dled these animals.

Giardiasis. The incitant, Ciardia
lamblia (intestinalis), has been re-
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ported as pathogenie, particularly for
children.

Leishmaniasis. In the culaneous
form of leishmaniasis (oriental sore)
and the Brazilian disease ineited by
leishmania, the parasites may be
found in exudate from the base of the
lesion. In the visceral form, as in kala
azar, the parasites may be found in the
blood stream or in the reticuloendo-
thelial cells of the various viscera. In
the acute febrile stages, the parasites
may frequently be found in thick blood
films or in films prepared from the
bone marrow.

Toxoplasmosis. Toxoplasmosis is
particularly common in rodents, but
has recently been recognized in man.
Three types have been reported: con-
genital encephalitis and hydrocepha-
lus; acute encephalitis in childhood;
and a spotted-fever-like disease associ-
ated with atypical pneumonia in
adults. The diagnosis is established by
identification of the parasite in films
from tissue or fluids. Specimens may
also be submitted for animal inocula-
tion.

T'richomeoniasis. The most reliable
laboratory aid in the diagnosis of vag-
initis incited by T'richomonas vaginalis
is the examination of moist discharge
promptly after collection. If this can-
not be done in a local laboratory. film
preparations should be submitted. At
least four films should be available so
that examinations for both Trichomo-
nas vaginalis and Neisseria gonorrho-
eae may be made.

Trypanosomiasis. Two types, Af-
rican sleeping sickness and Chagas’
disease, have been recognized. In the
acute febrile stages, in both diseases,
the trypanosomes may be found in the
blood. They may be found also in tis-
sue specimens. The lymph nodes may
contain them in the case of African
sleeping sickness, as well as the cere-
brospinal fluid in the last stages of the
disease. The parasites are found to be
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particularly numerous in the heart
muscle in Chagas’ disease.

Specimens for Laboratory Examination

Directions for the collection of feces
specimens are given under Amebiasis,
p. 12; those for the preparation of
thick blood films, under Malaria, p.
30.

Examinations for evidence of proto-
zoan infections can best be undertaken
in a local laboratory.

Psittacosis,
Ornithosis, and Pneumonitis

A number of viruses are known to
cause pneumonia or pneumonitis in
man. Four, psittacosis, ornithosis, S-F
pneumonitis, and Louisiana pneumon-
itis viruses, are closely related. With
the aid of laboratory tests, disease due
to these agents can be differentiated
from atypical pneumonias caused by
other incitants. Differential diagnosis
within the group and from infection
with the closely related virus of lym:
phogranuloma venereum requires ex-
tensive laboratory study in many in-
stances.

Infections with this group of viruses
range from inapparent to fatal disease.
Infection is frequently acquired by
contact with birds, particularly psitta-
cine birds (psittacosis) and pigeons.
chickens, and ducks (ornithosis). In
some areas many birds of one of these
species are carriers. Infection may fol-
low contact with patients. Physicians
and nurses have become infected in
this way. Several antibiotics are effec-
tive against psittacosis and ornithosis
viruses.

The Sanitary Code regulation pro-
hibiting the importation, breeding,
sale, or offer for sale of birds of the
psittacine family was revoked, to be
effective January 1, 1952, This step
became feasible because the Federal
foreign quarantine of such birds has
bheen made more lenient and interstate
regulations have been abolished except
for those required by each state.



Specimens for Laboratory Examination

The virus may be present in the spu-
tum or blood of patients during early
acute illness: occasionally it persists
in the sputum after clinical recovery.
Specimens should be shipped frozen in
dry ice and the laboratory notified by
telephone or teleeram. Isolation and
identification of viruses of this group
require the inoculation of animals or
embryonated eggs.

When the examination of birds is de-
sirable, they should be chloroformed,
soaked in 5-per-cent lysol, wrapped in
cloth or cotton soaked in the same anti-
septic, and shipped to the laboratory
by express in a water-tight container
packed in dry ice.

Complement-fixation tests for psitta-
cosis and ornithosis may establish a
diagnosis if both acute- and convales-
‘eent-phase sera are examined and the
results are interpreted in conjunction
with the clinical course. Fxamination
of single convalescent-phase specimens
or serologic examination without clin-
ical information is seldom helpful; a
positive reaction may be due to prior
infection or to infection with related
viruses such as lymphogranuloma
venereum, Hence, two specimens of
blood should be submitted, the first
collected early in the illness and the
second about two to four weeks later.

Rabies

Rabies is an acute and rapidly fatal
infection of mammals, particularly
dogs. The incitant, a virus, is present
in the saliva of animals suffering from
the dizease, and may be conveyed
through the broken or abraded skin,
most frequently by bites of dogs. The
period of communicability for man is
not known. but for the dog it may be

| as early as four days before manifest
| signs of infection and throughout
the course of the disease. The incu-
bation peried in man is usually
from six to nine weeks, but it has been
known to be as short as twelve days.

In dogs, the period of incubation is
usually fourteen days or less. Since
this period is sometimes prolonged,
an animal that has been bitten
should be killed or isolated under vet-
erinary supervision for four months.
An animal which is apparently normal
but which has bitten a person should
not be killed, but kept under competent
observation for one week. If it shows
obvious signs of rabies, it should
be killed at once and the head sub-
mitted for laboratory examination
(Sanitary Code, Chap. II, Reg. 10).

Since Negri bodies can usually be
demonstrated microscopically in the
dog’s brain but very little earlier than
manifestations of the infection, it is
best not to kill the animal before such
signs are evident, When Negri bodies
are not demonstrated, animal inocula-
tion, which usually requires from ten
to thirty days for completion, is
necessary.

Specimens for Laboratory Examination

Whenever any animal that has or is
suspected of having rabies dies or is
killed, it is the duty of the health officer
to cause the head of the animal to be
removed and sent immediately, prop-
erly packed, with complete pertinent
data, to a laboratory approved for this
purpose (Sanitary Code, Chap. 11, Reg.
10). Great care should be taken to
avoid infection from the animal’s sa-
liva, which may fleck its entire body.

It is important to avoid trauma to
the brain tissue of animals to be ex-
amined for evidence of rabies. Strych-
nine or other chemical poisons that
may interfere with the results of animal
inoculation tests should not be used.
The animals should preferably be
killed by gas or by a shot through the
heart.

A most important factor in the ex-
amination of the brain is the arrival of
the specimen at the laboratory in a
satisfactory condition. Decomposition
renders the results of the examination,
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in most cases, unsatisfactory. The head
should be submitted to the most ac-
cessible laboratory approved for the
examination. (See p. 6.) The speci-
men should be kept cold, and whenever
possible, should be delivered by mes-
senger. If messenger service is not
available, the head should be placed in
a water-tight container. This in turn
should be put in a larger leak-proof
container and packed with cracked ice.
The use of dry ice is not recommended,
since freezing of the brain, which usu-
ally oceurs, delays the examination and
may affect the condition of the tissue,

A limited number of outfits are avail-
able for shipment of animals’ heads to the
Division of Laboratories and Research,
Albany, or the Branch Laboratory, New
York, to be examined for evidence of
rabies. They are supplied through the
county or city health officers or the dis-
trict health officers in whose territory
rabies has oceurred most widely. The out-
fit consists of a large outer container held
tightly closed by two hasps fitted with key
rings, and an inner 2-gallon, water-tight
can for the head. There is sufficient space
between the containers for ice.

In the case of large animals such as
cattle, submission of a large piece of
the cerebellum is recommended. The head
should be severed by a veterinarian who
should remove a portion of the cerebellum
through the foramen magnum. The tissue
should be placed in a mailing outfit con-
taining buffered glycerol. Veterinarians
may obtain this outfit from The Division
of Laboratories and Research on request.
Record of the signs of infection

shown by the animal and information
as to whether persons or other animals
have been bitten or exposed should ae-
company the specimen.

An amendment to the Agriculture and
Market Law, Article 6-A, Sections 105-c
to 105-k, effective April 1, 1947, allows in-
demnification for domestic animals, de-
fined as “domesticated sheep, horses, cat-
tle, swine, and goats,” dying of rabies. A
report from an approved laboratory show-
ing evidence of rabies is required before

the owner can be paid for the loss of the
animal.

Product Supplied by the Laboratory

Rabies vaccine. Rabies vaccine is
given for preventive purposes only. No
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effective therapeutic treatment is avail-
able. The prompt use of the vaccine is
indicated in the case of all persons
bitten by an animal with evident or
suspicious signs of rabies, of per-
sons bitten by a stray animal that can-
not be found, and in all instances in
which the laboratory examination of
the brain has shown the animal to have
been rabid.

Cauterization. Wounds caused by rabid
animals should be immediately and thor-
oughly treated by a physician with a 20-
per-cent solution of solt soap or cauterized
with fuming or concentrated nitric acid.
In districts in which rabies is present all
wounds caused by animal bites should be
given adeguate early local treatment.
Laboratory experiments in this country
have indicated that cauterization by heat
is less effective than by nitric acid or
treatment with soft soap and that carbelic
acid, iodine, ete., are much inferior. Until
recently, fuming nitric acid represented
the only cauterant that had been found
effective in the prevention of rabies. How-
ever, work by Shaughnessy and Zichis (].
Amer. Med. Assoe., 1943, 123, 528) indi-
cates that thorough irrigation of the
wound wih a 20-per-cent solution of saft
soap is just as effective, possibly more so.
Irrigation was accomplished by the use
of a 50-ml. syringe fitted with a 16-gauge
needle., Az much as 200 ml. of soap solu-
tion were introduced into all parts of the
wound under pressure of the full foree
of the hand to the plunger of the syringe.

The work with soap solution has not
been confirmed as yet and physicians may
wish to use the recognized fuming nitrie
acid, This material should be used in ex-
tensive wounds, particularly those of the
face and neck, in which rabies has a
very short incubation period. In such
cases, primary treatment of the wound
itself is of equal, if not greater, impor-
tance than antirabic inoculations, since the
virug may reach the central nervous sys-
tem before it is possible to induce an im-
munity. When carefully applied, the re-
sulting scars should not be excessive. In
cauterizing the wound, the acid should be
applied by means of a tapered glass rod,
avoiding contact with bony, cartilaginous,
or bloodless parts. Pure carbolic acid
should be used for such parts. The wound
should not be sutured. In order to avoid
injury to the eyes or other tissues in face:
wounds, it is important to secure immo- -
bility of the patient, if necessary under a
general anesthetic.



Antirabic vaccine (Semple meth-
od), prepared commercially, is avail-
able to physicians in the State outside
of New York City. Applications by
telephone or telegraph should be made
to the Branch Laboratory, 339 FEast
25th Street, New York City, 10. The
name and age of the patient and the
location of the bite should be given.
It is expected that local boards of
health in a position to pay for the
vaccine will do so, or that they will
arrange for reimbursement by the pa-
tient. Otherwise, the vacecine will be
furnished by the State. Under a Federal
ruling, commercial manufacturers of
biologic products cannot sell their
preparations directly to physicians.
Therefore bills for rabies vaccine ob-
tained through this Division must be
made out to city, county, or local health
departments. Except in special emer-
gencies, requests to this Division for
vaccine should be made by the health
officer. Since rabies vaccine is not re-
turnable for credit, it should be re-
quested only for immediate use.

Sufficient vaccine for a course of
fourteen daily injections is sent at one
time. Immediately upon receipt, the
material should be placed in the cold.
All doses are identical, each containing
125 mg. of phenol-killed rabies vac-
cine. The injection dose is the contents
of one vial. Children receive the same
dosage as adults. In the case of exten-
sive bites and those on the head or
neck, especially when the wound has
not been thoroughly cauterized with
strong nitrie acid or irrigated with soft
soap. or when treatment has heen de-
layed, a course of twenty-one doses is
suggested. The treatment should not be
undertaken by health officers or other
physicians who are not familiar with
it. The regional or district health officer
should be consulted in any emergency,
but if questions arise during the treat-
ment it is advisable to communicate
with the Branch Laboratory. Physicians
who obtain the vaccine treatments from
the State are expected upon completion

" of the treatment to fill out and return

promptly to the Branch Laboratory the
report form on the use of the vaccine,
which is forwarded to them ten days
after the material.

Administration. The injections are
distributed in the subeutaneous tissue
of the abdominal wall and the inter-
scapular region. Since the virus is eas-
ily affected by temperature conditions
and certain disinfectants, special care
should be taken to follow the direc-
tions enclosed in each package. Some
local soreness, together with erythema
at the site of injection, may occur.
Notice of other unusual symptoms,
especially those of a neuroparalytic
type, should be sent promptly to the
Branch Laboratory.

Note. The vaccination of dogs is now
accepted as a valuable means of prevent-
ing and controling rabies. Under the pro-
visions of section 25-a, Article III, of the
Public Health Law, the State Commis-
sioner of Health has the authority to pre-
scribe conditions under which vaeeinated
dogs may be at large in designated areas
certified {for rabies, To promote vaccina-
tion programs, the State gives financial
aid to counties for dog vaccination clinics.
State aid is also available (50 per cent
of cost) for fox trapping programs and
for indemnification of cattle losses,

Antirabies serum. Recently, hy-
perimmune antirabies serum became
available under certain conditions from
Lederle Laboratories Division, Amer-
ican Cyanamid Company. There is
much to be said in favor of the use of
this produet since significant immunity
can be obtained immediately following
the injection of the recommended pro-
phylactic dose, and the hazard of seri-
ous paralytic reaction frequently asso-
ciated with the administration of long
courses of vaccine is avoided. It is
recommended that a dose of 0.5 ml,
per kilo of body weight be adminis-
tered intramuscularly after appropri-
ate sensitivity tests have been carried
out. This single dose of serum should
be administered preferably within
twenty-four hours following the bite,
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although there is evidence of a protec-
tion up to seventy-two hours after bite.
The manufacturers recommend that a
short course of vaccine be administered
as well, since the passive immunity af-
forded by the serum might be inade-
quate in a disease exhibiting such a
prolonged incubation period as rabies.
It is recommended that the first injec-
tion of vaccine be given twenty-four
hours after the serum is administered
and that succeeding doses, five to seven
in number, be given on succeeding days
in the same manner as described on
p. 41.

Rat-Bite Fever

Rat-bite fever usually follows bites
by rats, although other animals occa-
sionally are involved. It is now gener-
ally believed that two types of the dis-
ease may occur, incited by Spirillum
minus or Streptobacillus moniliformis.
The clinical manifestations of these two
infections frequently resemble each
other so closely that they can be differ-
entiated ﬂn]}" by isolating the mmtmg
microorganism. In either case, an in-
durated lesion u*;ua"}r develops at the
site of the wound in from one to three
weeks after the bite. It is followed by
fever of a relapsing type and fre-
quently by rash. Leucocytosis may oc-
cur, and a reaction may be obtained
with the blood in serologic tests for
syphilis. Both types of disease may re-
spond to treatment with arsenicals,
particularly that induced by Spirillum
minus. Arthritis may be a predominant
complication in the infection incited by
Streptobacillus moniliformis; in this
type penicillin is reported to be bene-
ficial. In some instances, epidemies in-

cited by the latter mieroorganism, un-
associated with rat bite, have heen re-

corded (Haverhill fever).

Specimens for Laboratory Examination

Spirillum minus remains viable for
only a very short time outside the
animal organism. Arrangements should
he made to inoculate mice or guinea
pigs with specimens of blood promptly
after they have been collected. Serum
expressed from the margin of the
wound or from a skin macule, or fluid
aspirated from the regional lymph
node may also be examined.

Blood from the inoculated animals
is examined for spirochetes by dark-
field illumination daily from the eighth
to the fifteenth day after inoculation.
Cultural examination is also made for
Streptobacillus moniliformis in case
the animals die. Since special freshly
prepared media are required, the di-
rector of the laboratory where the cul-
tural examinations are to be under-
taken should be advized in advance so
that they will be available.

Ten milliliters of blood may be sub-
mitted for serologic tests for evidence
of infection with Streptobacillus moni-
liformis in the outfit designed for
blood for agzlutination tests (tube out-
fit with green label).

Rickettsial Diseases

Infections incited by microorganisms
of the genus Rickettsia are character-
istically transmitted through arthropod
vectors. The following are the five rick-
ettsial diseases which have been ob-
served in the North Atlantic States, the
causative agents, and the vectors:

DisEASE CAUSATIVE AGENT ArTHROPOD VECTOR
Epidemie (European) typhus...... Rickettsia prowazeki ............. Louse
Sporadic (murine) typhus.........R.mooseri...............oiin Flea
Rocky Mountain spotted fever.....R. rickettsia ..........c.c000uns, Tick
5 S  r  E  Ge EE Lk T T R ohurmell s e s Tick
Rickéttaalpox «obas v asndins o ST B e R R S Mite
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A number of other rickettsiae are
pathogenic for man, e.g., R. orientalis,
the incitant of serub typhus. As yet
they are not known to have caused
natural infection in New York State.
A number of antibiotic agents are effec-
tive in treating some of these infections.

The differential diagnosis between
certain of the rickettsial diseases can
sometimes be accomplished by a com-
bination of clinical and epidemiologic
data. Laboratory confirmation of the
etiologic diagnosis is always desirable,
however, and usually a differential
diagnosis can be made only by such
means.

Specimens for Laboratory Examination

The isolation of microorganisms of
the rickettsial group requires the inoe-
ulation of animals or embryonated
eges. For this purpose, blood should
be taken during the first days of the
illness. It is desirable that such speci-
mens be heparinized to prevent clotting
and that they be refrigerated, prefer-
ably in dry ice.

Two types of serologic tests are
available, agglutination with Proteus
X strains and complement-fixation.
The older, the agglutination test, de-
pends upon the fact that certain bac-
teria of the Proteus group are agglut-
inated by the serum of patients with
typhus or Rocky Mountain spotted
fever, Repeated specimens are desir-
able to determine whether an increase
in antibodies occurs during the course
of the disease. These tests are of no
value for the diagnosis of ) fever or
rickettsial pox.

LComplement-fixation tests are also
available. Two specimens of blood
should be submitted, the first collected
as soon as possible after onset of ill-
ness and the other two to four weeks
later. Results of complement-fixation
examinations will establish the diag-
nosis of all of the rickettsioses and
are more sensitive and specific than
the agglutination test with Proteus X
strains.

Note. Rocky Mountain spotted fever
vaccine and typhus vaccine are not pre-
pared or distributed by the Division of
Laboratories and Research. They can be
secured from certain of the larger com-
mercial laboratories.

Salmonella Infections

See Typhoid Fever and Other Sal-
monella Infections (including Para-
typhoid Fever), p. 57.

Smallpox

Smallpox is caused by variola virus.
Vaccinia virus is a modified variola
virus evolved by repeated passage
through animals. The clinical diag-
nosis of smallpox may be difficult in
mild, sporadic cases. Characteristically
the vesicles or pustules are nearly
uniform in all areas of the body sur-
face, while in chicken pox the lesions
appear in successive crops. Laboratory
examinations should be undertaken
whenever smallpox is suspected.

Specimens for Laboratory Examination

The contents of two or more vesi-
cles or pustules should be collected in
sterile capillary tubes (chancre fluid
outfit) after thorough cleansing of the
skin with 70-per-cent aleohol. If vesi-
cles or pustules are no longer present,
several crusts may be submitted in a
sterile container. Refrigeration is
highly desirable during shipment, pref-
erably in dry ice. Since animals or
embryonated eggs must he inoculated,
the results of laboratory tests are not
available for some days.

Faccination against Smallpox

State regulations relating to vacci-
nation against smallpox—on approved
methods of vaccination, reportability,
care of cases, and the principal points
of differential diagnosis between this
disease and chicken pox—are given in
the Sanitary Code, the Publiec Health
Law, the Administrative Rules and
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Regulations of the State Commissioner
of Health, and in pamphlets distrib-
uted by the State Department of
Health.

State regulations prescribe that vac-
cine virus be kept at 40° F. or lower.
The activity of the vaccine is materi-
ally affected by unfavorable storage
conditions, and, undoubtedly, a major-
ity of unsuccessful vacecinations might
be traced to this source. The optimum
temperature is about 10° below the
freezing point. In no instance should
vaccine that has been stored at room
temperature be accepted.

Smallpox vaccinations should be
performed during the first year of life
(preferably during the first three
months) and repeated every five years
thereafter. In the face of exposure to
smallpox, particularly virulent small-
pox, revaccination should be per-
formed no matter what the interval
since previous vaccination. The vae-
cination should be performed on
the arm (preferably the left arm
in right-handed persons, and vice
versa), over the insertion of the
deltoid muscle. Vaccinations on the
leg are nolt recommended. The arm
should be clean, and should be pre-
pared with a volatile disinfectant (ace-
tone), which must be allowed to evap-
orate completely before the vaccine is
applied or the skin broken. Care must
be taken not to use alcohol which has
been denatured with bichloride of
mercury or other non-volatile disin-
fectant. The single scratch method or
the multiple pressure method shall be
used, unless special permission for the
use of another method is obtained
from the state commissioner of health.

A proper interpretation of the reac-
tion following vaeccination is essential.
Vaccination properly performed with
fresh, fully potent virus, will result
in one of the three types of reactions:
(1) typical primary vaccination, the
usual course in an unvaccinated indi-
vidual or in one whose immunity from
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a previous vaccination has disappear-
ed; (2) vaccinoid reaction, occurring
in previously vaccinated persons who
have retained partial immunity, In
which the broadest redness is reached
in from three to seven days; (3) the
so-called reaction of immunity, indi-
cating full protection against smallpox,
which reaches its maximum within
[orty-eight hours and rapidly subsides
after vaccination. With vaccine that
has lost any of its potency, however,
varying reactions which may be con-
fused with reactions of immunity occur,
so that the proper interpretation can
be made only by physicians thorough-
Iy familiar with the several types of
reactions, and when full potency of the
virus used is definitely proved. A
fully potent vaccine may be defined
as one that gives one hundred per cent
“takes” in previously unvaccinated
individuals.

Product Supplied by the Laboratory

Smallpox vaccine, prepared com-
mercially, is distributed by the Divi-
sion of Laboratories and Research in
l-point packages through certain dis-
triet laboratory supply stations for the
use of physicians in their private prae-
tice. Packages containing 10 points
are provided for use in clinies,

Snake Bite

The presence of rattlesnakes and
copperheads in certain districts of
New York State has. with the increase
of camping and outdoor travel, be-
come a matter of considerable popular
interest and concern. While relatively
few cases of snake bhite are reported
and fatalities in this part of the coun-
try have been rare, health officers and
physicians should become familiar
with the methods of treatment and the
facilities now available,

Product Supplied by the Laboratory

Anti-snake-bite serum. A multival-
ent antitoxic serum is produced in



horses against the venoms of the cop-
perhead, water moccasin, and rattle-
snake, three of the most poisonous
snakes of North America. A limited
supply of a commercial concentrated
product is maintained at the Bear
Mountain Headquarters of the Pali-
sades Interstate Park, in the depart-
ment of health at Copake, and at the
district laboratory supply stations in
Glens Falls, Hornell, Kingston, Nyack,
Port Jervis, and Warsaw. The serum
is distributed for emergency use in the
treatment of actual cases of snake bite,
not for stock. If the patient is able to
pay for the material or if it is a case
covered by compensation, it is expected
that the amount supplied will be re-
placed promptly. Physicians obtain-
ing the serum are asked to send a com-
plete report to the Division of Labora-
tories and Research in Albany.

In cases of snake bite the following
procedure has been recommended:
(a) the immediate application of a
ligature or tourniquet about 2 inches
above the bite, which is usually on the
leg or arm, applied at first just tightly
enough to prevent absorption and not
interfere entirely with the flow of
blood; (b) avoidance of exertion; (c)
avoidance of all alcoholic or other
stimulants; (d) do not cauterize the
wounds or apply potassium perman-
canate. The tourniquet is released
when serum has been given. Inci-
sion and suction are advisable to
withdraw as much venom as pos-
sible, especially if treatment with
serum is delayed. A dressing of a
strong solution of table salt or Epsom
salt in water may be used. Detailed
directions for the use of the serum are
contained in each package.

Administration. The amount of re-
constituted serum from one syringe (15
ml.) is stated to be usually sufficient
to protect an adult against the amount
of venom injected by the bite of a
moderate sized snake. In the case of
children, however, double this amount

is advised for the initial dose. If the
patient’s condition or the severity of
the local manifestation indicates that
a large amount of venom has been re-
ceived, 45 ml. or more of serum should
be injected at once. Injections are
given preferably intramuscularly; a
small amount of the serum may also
be injected subcutaneously around the
site of the bite. Intramuscular injec-
tion ensures more rapid absorption
than subcutaneous. In late cases or in
those in which puncture of a blood
vessel at the time of the injury is sus-
pected, the intravenous method is
much to be preferred. It is highly im-
portant that the serum be given as
early as possible. Under certain con-
ditions, repeated injections at short
intervals are recommended.

Streptocoecus Infections

Hemolytic streptococei are associ-
ated with a variety of infections, in-
cluding scarlet fever, erysipelas, septic
sore throat, and puerperal sepsis. Al-
though it is impossible by laboratory
procedures to establish a definite etio-
logic relationship between a specific
streptococcus and any of these condi-
tions, the majority of cultures isolated
from lesions in man belong to Group
A (Lancefield). Thus, the group-pre-
cipitation test is especially useful in
the study of hemolytic stroptococei iso-
lated from cows when outbreaks of
streptococcus infection occur among
consumers of raw milk from a partic-
ular dairy. Information regarding the
serologic types of strains, that is
whether the cases have been incited by
one or more types, is also frequently
of importance in the investigation of
outbreaks. Experience is indicating
that when hemolytic streptococei be-
longing to Group A are isolated from
milk, one of the milkers has a history
of recent acute infection, such as sore
throat, scarlet fever, or a lesion on his
hand. Veterinary examination of the
cows usually indicates that one or
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more has mastitis incited by strepto-
cocei from such a lesion. Occasionally
the evidence points to the fact that the
raw milk has been contaminated dir-
ectly from the human source.

Specimens for Laboratory Examination

In accordance with the require-
ments of Chap. II, Reg. 9, of the Sani-
tary Code with respect to outbreaks of
streptococeus sore throat (including
scarlet fever), cultures from the throat
on Loelller’s blood-serum medium, and
the swabs used in making the cultures
(diphtheria culture outfit) should be
submitted for examination to a labora-
tory approved for the purpose. The
diagnosis should be clearly indicated
on the history forms, as well as the
fact that an examination for hemolytic
streptococei is desired.

Investigation of outhreaks of scarlet
fever or seplic sore throat among users
of unpasteurized milk from a common
source should include a study of cul-
tures collected from lesions on the
hands and from the noses and throats
of all persons coming in contact with
the cattle or the milk, and the exami-
nation of samples of milk collected
from the individual quarters from any
animals in the herd that show evidence
of mastitis or have lesions on the
udders or teats. Samples of milk may
be satisfactorily preserved for this
type of examination by combining two
parts of milk with one part of glycerol
of tested purity.

Streptococcus  cultures from out-
breaks may be sent to the Division of
Laboratories and Research, Albany,
for group and type determination.

Products Supplied by the Laboratory

Hemolytic Streptococcus Anti-
toxin ((Antistreptococcus Serum)
Scarlet fever, erysipelas, and other
hemolytic  streptococcus  infections.
The production of streptococcus anti-
toxin has been discontinued by this
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Division. As long as the stock of ma-
terial is available, distribution for im-
mediate use will be continued from the
Division of Laboratories and Research,
Albany. The antitoxin will no longer
be available through district labora-
tory supply stations.

Since the sulfonamides and penicil-
lin became available almost the only
indication for the use of antitoxin
is to combat the toxemia of the severe
cases of scarlet fever. The antibacter-
ial action of the chemotherapeutic
agents is believed to be more effective
than that of the antitoxin. To prevent
the suppurative complications of scar-
let fever. chief reliance should he
placed on penicillin. In erysipelas and
other nonscarlatinal hemolylic strepto-
coccus infections, penicillin has taken
the place of the antitoxin as the most
dependable therapeutic agent.

Syphilis

Laboratory tests are of the greatest
impertance in the diagnosis and evalu-
ation of treatment of syphilis. Demon-
stration of the incitant. Treponema
pallidum, is essential to early diagno-
sis. The director of a local laboratory
is usually in the best position to col-
lect fluid from the chancre for dark-
field examination. When facilities are
not readily available or the patient
does not wish to be referred to a lab-
oratory, the attending physician, if
he is familiar with the procedure, can
collect a specimen in an outfit contain-
ing sterile capillary tubes and submit
it to an approved laboratory. Collec-
tion of fluid from the suspected
chancre, in a laboratory, for immedi-
ate examination over a dark field is,
however, the procedure of choice.

Examination for Treponema
pallidum. 1If the lesion was treated
with an antiseptic or for any other rea-
son Trep. pallidum is not found, the
aspiration of fluid from the enlarged
regional glands should be undertaken.



The study of such material is of par-
ticular importance when the primary
lesion is in the mouth, since the mor-
phology of certain of the mouth spiro-
chetes resemble that of Trep. pallidum
closely.

Treponema pallidum can usually be
found in the initial lesion or in the
regional glands as soon as the chancre
develops, while a serologic reaction
often is not obtained until several
weeks after infection. Thus, the im-
portance of careful search for the in-
eiting microorganism cannot be over-
stressed.

In case T'rep. pallidum is not demon-
strated in a suspicious lesion, repeated
dark-field examinations should be
made on several consecutive days, and
blood for serologic tests should be
submitted.

Examination of blood. During
the secondary stage of a syphilitic in-
fection, the blood reacts in almost one
hundred per cent of cases. Thus, at a
time when the disease is especially
communicable, serologic tests are most
dependable as an aid in diagnosis.

In the tertiary and latent stages, the
ercentage of reactions obtained is
ower than in secondary syphilis. How-

ever, many such cases that would
otherwise be overlooked are detected
by means of serologic tests.

Specimens for serologic tests for
evidence of syphilis should not be col-
lected when the patient is acutely ill
with some other disease or has recent-
ly been vaccinated.

Serologic tests for evidence of syp-
hilis performed in well-conducted lab-
oratories are, in general, so satisfac-
tory that physicians have come to rely
upon laboratory findings as an almost
infallible aid in diagnosis. Not infre-
quently the results of laboratory ex-
aminations may be the only clue to the
presence of a syphilitic infection.
Consequently, an incorrect or mislead-
ing report of a serologic test for
syphilis may be especially damaging.

Such a report may be due to a mis-
take, for example, an incorrect name
or an interchange of specimens, or to
a clerical or technical error. Hence, a
second specimen should be sent at
once whenever the results of serologic
tests are not in accord with other data
concerning the patient. If similar
findings are again obtained and no
error can be discovered, other reasons
should be sought.

Specimens from patients with yaws,
pinta, and other diseases incited by
treponemala or spirochetes react in
serologic tests for syphilis. Such find-
ings should not be classed as false
positive reactions. Positive reactions
have been reported as occurring more
or less frequently with specimens
from patients with malaria, leprosy,
pneumonia, tuberculosis, and other
febrile diseases, and alse from persons
being immunized against smallpox and
rickettsial infections. These reactions
are largely dependent on the antigen
and technic employed. Tests with anti-
gens composed of the purified sub-
stances, cardiolipin, lecithin, and chol-
estrol, are less subject to these reac-
tions than those using tissue extract
antigens, Rarely, positive reactions
may occur with specimens from ap-
parently healthy persons. The blood
of some individuals seems to be espe-
cially subject to changes that induce
positive reactions. These usually occur
in serologic tests that have not been
adjusted to avoid oversensilive reac-
tions. Reecent literature indicates that
reactions in serologic tests for syphilis
may be obtained with specimens from
some individuals who have been blood
donors. This possibility should also
be considered when reactions occur
with specimens from patients who
have had a severe hemorrhage.

If there is doubt that the patient
has syphilis, such a diagnosis should
be postponed for at least two or three
months, especially when normal find-
ings have been obtained on examina-
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tion of the cerebrospinal fluid and a
chest x-ray shows no evidence of syp-
hilitic involvement of the large blood
vessels. The outstanding exception to
this rule is the pregnant woman whose
blood reacts markedly. Treatment
must be begun without delay to avoid
the possibility of the birth of a syphil-
itic infant.

When adequate antisyphilitic treat-
ment has been given during pregnan-
cy, the blood from the umbilical cord
may react in complement-fixation tests
even though the baby does not have
syphilis. Such reactions are consid-
ered due to the reagin derived from the
mother. When the baby has no symp-
toms of congenital syphilis and the
mother had had adequate treatment
during pregnancy, antisyphilitic treat-
ment is not advised until the infant’s
blood has been examined at intervals
of a few weeks. If congenital syphilis
is not present, the reaction will be less
with each succeeding specimen and
after, at most, two or three months,
the findings will be negative. In some
instances reactions are not obtained
in precipitation tests with specimens
from the infant whose blood at first
reacts in the complement-fixation test.

Laws of the State require the sub-
mission of specimens from pregnant
women (Public Health Law, Art. II,
Sec. 16) and from applicants for a
marriage license (Domestic Relations
Law, Art. III, Sec. 13-a) to a labora-
tory approved for the purpose.

Premarital examinations and the issu-
ance of marringe licenses. Applicants for
a marriage license in New York State
must present a Physician’s Statement of
Examination of Applicant for Marriage
License, form VS 77M, to the town or city
clerk within thirty days of the date of
collection of the specimens. The examina-
tion includes a serologic test for syphilis
in an approved laboratory. The serologic
tests of approved laboratories in New
York State and of the official laboratories
of the following agencies, are acceptable
for marriages to be performed in New
York State: the U. S. Armed Forces,
U. S. Public Health Service, or the
health department of any ecity, county,
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state, or the District of Columbia, but not
including nonofficial laboratories approved
by such agencies.

A physician licensed to practice in any
state, or a commissioned medical officer
on active duty in the U. S. Armed Force:
or the U. S. Public Health Service may
sign the physician’s statement (VS 77TM)
A marriage may not be performed unti
three days after the date specimen was
taken, nor within twenty-four hours from
the issuance of the marriage license.

The above provisions may be waivec
by a justice of the Supreme Court or ths
County Judge of the county in which the
woman resides, or, if such woman is be
tween fourteen and sixteen years of age
the Judge of the Children’s Court of sucl
eounty, upon presentation of evidence o
;1 bona fide attempt to comply with th
aw.

The requirement of a serologic test and
phvsical examination does not apply t!
cither party when the woman is pregnam
or when a couple already married wis:
to be married a second or subsequent tima

Premarital examination requirements foi
out-of-state marriages. A physician whos
patient contemplates marriage in anothe
state should address the health departmen
of such state for information. Examina
tions performed in the Division of Labors
tories and Research, Albany, are accepo
able as the basis for premarital examina
lion statement in many states.

Quantitative complement - fix
tion test. The degree of reactivity i
serologic tests is as important in sy]
hilis as it is in other infectious di
ases, and especially since clinical si
are so often lacking or indetermina
The quantitative complement-fixati
test used in the Division of Labor
tories and Research and in some .
the approved laboratories titrates tl
reactivity of the syphilitic serum. Tl
titer as reported represents the degr
of the reaction. Equivalent values {]
any two serologic technics can
only approximate. In general, tite
up to 3 correspond to slight (= or
reactions; 4 to 6, to partial (2
3-L) reactions; and 7 or greater,
more marked (4-) reactions. Tit
reported as greater than 10 represe
a very wide range of strong reaction
that is, from slightly over 10, such
11 or 12, to extremely high titers




300 to 500, and even up to 2000.
Slight variations in the titers, such as
may be found in the examination of
duplicate or confirmatory specimens,
are of no significance. In the majority
of instances, however, a titer that is
more than 20—25 per cent greater or
less than that found in the examina-
tion of a previous specimen represents
an actual change in the reaction of
the patient’s blood.

Low titers can be expected in re-
cently acquired syphilis, with speci-
mens from patients under treatment,
and from some of those with infections
of long standing.

Marked reactions are almost invari-
ably obtained with specimens from
patients during the secondary stage
of syphilis and from a considerable
percentage of those with untreated
syphilis of long standing. In case of
a marked reaction, even when history
or clinical evidence of syphilis is not
obtained, treatment should be consid-
ered if the reaction is marked in sub-
sequent specimens. A specimen of
cerebrospinal fluid should be exam-
ined for evidence of neurosyphilis.

Examination of cerebrospinal
fluid. While the value of examining
the blood is now universally appreci-
ated, the necessity for the study of
cerebrospinal fluid may not be so
generally recognized. The detection
of beginning neurosyphilis, or the
ability to assure a patient, after he
has had adequate treatment, that his
cerebrospinal fluid is entirely normal
is of vital importance. Cerebrospinal
fluid examinations are also of value
in differentiating diagnosis, prognosis,
and treatment in other central nervous
system diseases. Thus, the cerebro-
spinal fluid of every patient who has
been found to have syphilis should be
examined at least once after treatment
and a period of observation. Of
course, at any time, in case neurologic
symptoms of syphilis develop or the
blood of the patient continues to react

after he has had intensive treatment
(this not infrequently occurs when
there is involvement of the central
nervous system), the study of the
cerebrospinal fluid is imperative,
The director of a local laboratory
is in a strategic position to assist the
clinician through the study of speci-
mens of cerebrospinal fluid. Such a
study should include:
1. Macroscopic appearance
2. Determination of the cell con-
tent
3. Estimation of the protein content
4. BSerologic tests (the results ob-
tained with the ecerebrospinal
fluid should be compared with
those secured with a specimen of
blood collected on the same day)
5. Colloidal gold reaction
The results of laboratory tests for
evidence of syphilis should be inter-
preted in the light of the clinical signs
and history. Whenever they are at
variance with other data concerning
the case, specimens for confirmatory
examination should be taken, to ex-
clude the possibility of a mistake hav-
ing been made. Treatment should
never be undertaken when the only
indication of syphilis is a slight degree
of reaction in the complement-fixation
test.

Specimens for Laboratory Examination

Chap. II, Reg. 9, Sanitary Code,
requires submission to a laboratory
approved for the purpose: (1) fluid
from the lesion to be examined for
Treponema pallidum (chancre fluid
outfit containing capillary tubes) ; (2)
10 ml. of blood for the complement-
fixation test (syphilis tube outfit);
(3) when laboratory tests fail to dis-
close evidence of syphilitic infection,
10 ml. of blood for the complement-
fixation test, taken at weekly intervals
until eight weeks have elapsed follow-
ing the appearance of the primary
lesion, unless evidence of syphilis is
obtained earlier; (4) when syphilis
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of the central nervous system is sus-
pected or before any syphilitic patient
is discharged as arrested or cured, 5
ml. of cerebrospinal fluid for the com-
plement-fixation test and other tests
for abnormalities; with each specimen
of cerebrospinal fluid, 10 ml. of the
patient’s blood, taken at the time the
specimen of cerebrospinal fluid was
obtained for examination (outht for
blood and cerebrospinal fluid).

For examinations required when
blood or blood derivatives are to be
used for therapeutic or prophylactic
purposes, see Sanitary Code, Chap.
IV-A.

Methods for Collecting Specimens

Chancre fluid. The lesion should be
washed with sterile physiologic salt solu-
tion, and rubbed firmly with sterile gauze
(a compress of 2 percent novocaine ap-
plied for a few minutes will aid in obtain-
ing the deep exudate). After the blood
has been removed, the tissues at the base
of the lesion should be gently compressed
until a drop of clear serum exudes on
the abraded surface. The specimen can
then be collected by touching this drop
with the end of the capillary tube, which
gshould be held in a horizontal position
with the opposite end open. The serum or
plasma will then rapidly enter the tube by
capillary action. It should be sealed by
pressing each end into the wax in the
amber glass vial accompanying the outfit.
While this is done, the tube should still
be held in a horizontal position. Repeated
tests are desirable, since failure to demon-
strate the spirochetes does not exclude
syphilis. If an antiseptic or other local
treatment has been administered, a salt-
solution compress can be applied and the
patient instructed to return on successive
days for the collection of specimens or,
in case the regional glands are enlarged,
a specimen may be aspirated from them.
A specimen should always be examined
from the latter site when the chancre is
located in the mouth, or when there is a
question of mixed infection or balanitis.
The physician collecting such specimens
should, of course, protect himself by wear-
ing rubber gloves,

Fluid from Iymph nodes. When ma-
terial is to be collected from the regional
lymph nodes, those which are indurated,
shotty, and not tender should be chosen.

A 1—2 ml syringe and a 22. or 24-gauge
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needle should be used. The needle 15 in-
serted well into the gland and its point
rotated to break apart some of the tissue.
A little of the fluid should then be with-
drawn for examination. While collecting
the specimen, the gland should be im-
mobilized by grasping it so that the skin
is drawn tightly over it. Care should be
taken to have the point of the needle en-
ter the gland and not the surrounding
tissues. The aspirated fluid (which should
contain very little blood) may then be de-
posited from the syringe upon a clean
glass surface such as that of a slide or
the side of a flat bottle, and collected
in capillary tubes in the manner described
for fAluid from a chancre,

Blood. Specimens of blood, approxi-
mately 10 ml., should be taken preferably
in the morning before breakfast or at
least not within three or four hours after
a meal.

If a blood-letting needle is used, the
stylet should be removed and the needle
attached to the sterile tube, precautions
being taken to avoid contamination of the
needle, the cap, or the inner surface of
the tube. The needle should be returned
to the laboratory in the envelope provided
for this purpose.

Syringes for the collection of blood
should be sterilized in dry heat and per-
mitted to cool before use. If a syringe has
been hoiled, it should be rinsed in sterile
physiologic salt solution (about one-half
a teaspoonful of =alt to a glass of water).
The blood should be transferred to the
sterile tube immediately, before it coagu-
lates in the syringe or needle. The tube
should be left undisturbed in a slantin
Eositiun at room temperature for omne-hal

our.

Cerebrospinal fluid. Proper collection
of the specimen is of particular import-
ance. The collection of no more than 5
ml. of fluid can be recommended as a
routine procedure,

Since determination of the pressure of
the cerebrospinal fluid is not necessary in
an examination for evidence of syphilis
of the central nervous system, apparatus
for this purpose need not be used, thus
lessening the chance of contamination.
When a lumbar puncture is made, two
needles, thoroughly cleansed and steril-
ized, preferably, in dry heat, should be
available. They should have been carefully
sharpened, since the use of a dull needle
is usnally responsible for admixture of
blood in specimens of cerebrospinal fluid.
If there is evidence of blood in the fluid,
the tap should be discontinued and an-
other puncture made with a fresh needle
in the next interspace above the one that



has been entered. Blood, oil, or any other
foreign material in the cerebrospinal fluid
usually renders it unsatisfactory. Under
no circumstances should the cerebrospinal
fluid be centrifuged and the sediment re-
moved before the specimen is sent to the
laboratory. In the case of a bloody tap,
should most of the cells be thus removed,
sufficient blood serum may remain, unde-
tected, to affect the result of the serologic
test. In the event that the specimen is
from a syphilitic who does not have syph-
ilis of the central nervous system, a re-
action might occur when negative findings
would have been obtained had the cere-
brospinal fluid been uncontaminated with
blood ; that is, a reaction is obtained with
the reagin in the blood that has contami-
nated the cerebrospinal fluid. Also, study
of the cellular elements in cerebrospinal
fluid may vield information of great value
in diagnosis. Consequently, it is important
that the whole specimen as collected be
available for laboratory tests.

Products Supplied by the Laboratory

Bismuth in oil and penicillin.
Bismuth in oil is purchased and dis-
tributed to physicians and clinics
through certain district laboratory
supply stations. Procaine penicillin,
3,000,000-unit bottles, is purchased
and distributed through distriet,
county, or local health officers for the
rapid treatment of suitable cases of
syphilis.

Tetanus

Tetanus, like diphtheria, is essen-
tially an intoxication. The tetanus
bacillus (Clostridium tetani) grows
only at the site of inoculation, usually
a wound into which some infectious
material such as soil contaminated
with animal excretions has been
forced. In dirty wounds, the micro-
| organism finds favorable conditions
for its development and produces one
of the most powerful toxins kmown.
A certain latent (incubation) period,
proportionate in length to the distance
of the portal of entry from the central
nervous system, elapses before symp.-
toms appear.

Specimens for Laboratory Examination

Since considerable time may be re-
quired for the demonstration of CI.
tetani in the exudate of an infected
wound or in a foreign body removed
from the wound, the laboratory can
be of little assistance in making an
early diagnosis.

Products Supplied by the Laboratory
Tetanus Toxoid, Precipitated

Active immunization with tetanus
toxoid of members of the armed for-
ces, of children, and of farm laborers
and workers in certain industries, who
are subject to repeated injuries, is
considered a necessary procedure. Its
general use among adult civilians also
has definite value.

Tetanus toxoid contains no horse or
other serum, It is distributed in 10-ml.
and 2-ml. vials through district lab-
oratory supply stations. When toxoid
is requisitioned, the number of per-
sons to be injected should always be
given. (See Diphtheria-tetanus toxoid,
precipitated, p. 18, and Diphtheria-
tetanus toxoid, precipitated, and per-
tussis vaccine, p. 18-19.)

Administration. It is recommended
that 2 injections of 1 ml. of tetanus
toxoid, precipitated, be given a month
apart. Injections are administered
intramuscularly, at the insertion of
the deltoid muscle; the second injec-
tion should be made in the opposite
arm. Directions for its use are con-
tained in each package.

In order to maintain an adequate
level of immunity, a stimulating dose
of 1 ml. of tetanus toxoid should be
administered at the end of a year.
A stimulating dose of toxoid at the
time of an injury for which or-
dinarily a prophylactic injection of
tetanus antitoxin would be given,
is considered sufficient to protect
against tetanus infection. In case
of any doubt as to adequate previous
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active immunization with tetanus tox-
oid, a prophylactic dose of tetanus
antitoxin should be administered, as
well as an injection of tetanus toxoid.
The antitoxin and toxoid should be
injected in opposite arms, and, when
possible, the series of injections
should be completed.

Tetanus Antitoxin

Prophylactic treatment. In cases
in which no definite history of ade-
quate active immunization with the
toxoid is available, the subcutaneous
injection of an immunizing dose of
tetanus antitoxin should be given.
When the injury results in a lesion
favorable for the growth of tetanus
bacilli, debridement by an experienced
surgeon as well as a preventive sub-
cutaneous injection of the antitoxin
should be given as soon as possible.
At the same time, it is desirable to
begin active immunization by inject-
ing 1 ml. of tetanus toxoid in the
opposite arm. The remaining two
doses of toxoid should be adminis.
tered at the recommended intervals.
This is especially important in the case

of gun shot or similar wounds or.

wounds in which garden, street, or sta-
ble dust or dirt has come in contact
with the injured tissues. While one in-
jection of antitoxin is generally suffi-
cient, if the condition of the wound
continues favorable for the develop-
ment of tetanus infection, an additional
subcutaneous injection should be given
within five days and, under exceptional
circumstances. even a third. The con-
centrated and purified antitoxin pre-
pared by the State laboratory is avail-
able through the district laboratory
supply stations in packages containing
1.500 units. A circular of directions is
contained in each package.
Therapeutic treatment. While the
typical symptom complex of tetanus is
unmistakable, the early evidences of
the disease are frequently overlooked.
Since to be of value it is essential that
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antitoxin be administered at the earli-
est possible moment, even brief delay
in diagnosis or in treatment may re-
move all possibility of recovery. By
the time the first symptoms appear,
the disease is well advanced and all
that can be reasonably expected of the
treatment is the prevention of absorp-
tion of further amounts of active toxin
by the nervous system. At the onset
any tetanus antitoxin available in the
local supply stations, whether intended
for treatment or immunization, should
be used and an additional supply re-
quisitioned at once by telephone or tele-
eraph from the Central Laboratory or
from the Branch Laboratory in New
York City. The antitoxin is distributed
in packages containing 20,000 units for
therapeutic use. A circular of diree-
tions is contained in each package.

Administration

Prophylactic treatment. The initial
preventive dose is 1,500 units of anti-
toxin injected subcutaneously. This
material is the same as that dispensed
for therapeutic use except that it has
been diluted with salt solution to in-
crease the volume of the dose to 2 ml.
for greater convenience and accuracy
in administration. For young children
from 800 to 1.000 units may be given.
In the case of a deep-seated and ne-
crotic wound that has failed to heal, or
a more superficial gun shot or similar
wound, the injection should be repeat-
ed within five days after the initial
dose. When the condition persists, a
third and even a fourth injection after
a similar interval may be advisable. In
especially bad wounds larger and re-
peated doses may be needed. Should
more than three days elapse between
injections, the danger of severe anaphy-
lactic shock should be borne in mind.

Therapeutic treatment. The antitoxin
may be administered intraspinously,
intravenously, and intramuscularly.
The intraspinous and intravenous meth-
ods are generally recognized as far



superior to the intramuscular for the
initial injections. There is considerable
difference of opinion as to which is the
more effective route. On the basis of
reports received on cases treated in the
State, combined intraspinous and in-
travenous administration appears to
Eussess an advantage. Antitoxin should

e administered at the earliest possible
moment and in adequate amounts,
Treatment should be continued de-
pending upon the clinical signs, using
intramuscular administration unless
the severity of the symptoms requires
continuance of the intraspinous and
intravenous treatment. A large intra-
muscular dose distributed among sev-
eral muscles should be given at once
if the first intraspinous and intrave-
nous injections are unavoidably delay-
ed. Administration by cisternal pune-
ture has been recommended.

(a) Intraspinous injections of from
10,000 to 40,000 units repeated at 24-
to 48-hour intervals,

(b) Intravenous injections of from
20,000 to 40,000 units repeated at 24-
to 48-hour intervals.

(¢) Intramuscular injections of
from 10,000 to 20,000 units.

For precautions against anaphylac-
tic reactions, see p. 9-10.

Trichinosis

Trichinosis is incited by Trichinella
spiralis and results from eating raw or
improperly cooked meat, usually pork,
occasionally bear meat, containing the
living encysted larvae of the parasite,
which are readily destroyed by thor-
ough cooking. The larvae have been
found to remain alive for several weeks
in certain kinds of smoked sausages
that are eaten uncooked.

The trichinella reaches the adult
stage in the intestine, where breeding
takes place. After from five days to
three weeks, the embryos migrate to
various parts of the body and, if not

| destroyed, become encysted within the

muscle fibers, Trichinella larvae have,
on occasion, been found in blood and
cerebrospinal fluid, but the examina-
tion of feces is in most cases useless,
Indications of infection are not usu-
ally evident, until the parasites have
reached the muscles.

Blood counts furnish information of
material value in diagnosis. A leuco-
cytosis with marked eosinophilia is the
characteristic finding, and repeated ex-
amination for eosinophilia is of great-
est importance, Patients with an over-
whelming infection, however, may not
develop an eosinophilia. Skin tests are
of considerable aid, but the results
must be interpreted with caution.

The complement-fixation test for tri-
chinosis is performed in the Division
of Laboratories and Research. Reac-
tions that are highly specific occur in
the third or fourth week of the disease.
In the first few months there is a rise
of titer followed by a fall, with reac-
tions disappearing in a year or two. If
the history and clinical picture suggest
trichinosis, blood should be submitted
in the acute stage of the illness and at
weekly intervals over a period of one
month to detect the reaction or the rise
in titer which is noted in early infee-
tion.

Specimens for Laboratory Examination

When trichinosis is suspected, tissue
from a swollen muscle in 10-per-cent
formalin may be submitted to be ex-
amined for trichinellae, and blood
films for a differential leucocyte count.
In case the work can be done in a near-
by laboratory, a total leucocyte count
is also desirable.

Clotted blood (10 ml.) should be
submitted to the Division of Laborato-
ries and Research in the outfit designed
for blood for agglutination tests (tube
outfit with green label), accompanied
by a request for a complement-fixation
test for trichinosis,

If possible, a portion of the meat or
meat product thought to be the source
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of infection, should also be submitted

for examination.

Tuberculosis

The demonstration of tubercle ba-
cilli in sputum or gastric washings is
the most important laboratory proce-
dure in the diagnosis of tuberculosis.
As the search for cases has been inten-
sified, laboratory methods have of ne-
cessity been sharpened to detect the
causative microorganisms in specimens
in which they are too infrequent to be
observed by direct examination. Cul-
tural methods have, therefore, come to
be used widely, and experience has
shown that they are of genuine value.
The number of specimens in which
tubercle bacilli are found when micro-
scopic examinations are supplemented
by cultural procedures is usually more
than doubled. Guinea pigs are inocu-
lated when indicated.

Pulmonary tuberculosis may be sus-
pected from the x-ray and clinical
findings, but can be diagnosed with
certainty only by demonstrating the
presence of tubercle bacilli.

Specimens for Laboratory Examination

Sputum coughed from the deeper
portion of the respiratory tract, prefer-
ably in the morning, or exudate from
lesions believed to be tuberculous. may
be submitted in jar outfits without pre-
servative, to be examined for tubercle
bacilli, The examination of specimens
collected at intervals of a few days is
desirable when acid-fast bacilli are not
found. The study of stomach washings
is of great value when individuals do
not expectorate. Prompt dilution of the
eastric aspiration with 5 to 10 volumes
of sterile distilled water or neutraliza-
tion of the material with N/10 sodium
hyvdroxide with a neutral red indicator
solution improves the recovery rate of
tubercle bacilli and reduces contami-
nation, One of these procedures is ree-
ommended [or material submitted by
mail,

In tuberculosis of the intestines, ex-
amination of fecal specimens usually
provides information of less diagnos-
tic significance than clinical and x-ray
findings. Patients with pulmonary
tuberculosis often swallow sputum,
and thus the finding of tubercle bacilli
in feces may not be indicative of a tu-
berculous involvement of the intestines.

When the patient has symptoms of
tuberculosis of the kidneys, specimens
of urine collected aseptically from
each ureter should be examined.

The results of laboratory examina-
tions may be helpful in confirming the
diagnosis when a patient has symptoms
of tuberculous meningitis. In most in-
stances, a fibrin web collects in cere-
brospinal fluid from patients with this
disease, The web entraps nearly all of
the tubercle bacilli present. If the spec-
imen is sent through the mail, the pos-
sibility of finding tubercle bacilli by
microscopic examination alone is ma-
terially lessened, since the web is usu-
ally broken and its remnants may ad-
here to the cork in the tube. The results
of cultural examinations or of animal
inoculations with specimens of cere-
brospinal fluid from patients with
symptoms of tuberculous meningitis
are of value only for purposes of con-
firmation of the diagnosis. They would
seldom, if ever, be available in a short-
er period than three or four weeks. The
study of specimens of feces, urine, and
cerebrospinal fluid should be under-
taken in local laboratories where all
of :jhe factors concerned can be evalu-
ated.

Products Supplied by the Laboratory
O1d tuberculin (Koch’s O. T.)

The tuberculin test is designed to de-
termine the presence of tuberculosis
infection. Physicians are cautioned,
however, that although the results of
the tuberculin test reveal the fact that
the tissues have heen sensitized by the
tubercle bacillus, they should not be



considered diagnostic evidence of clin-
ical disease unless carefully inter-
preted in the light of considerable
practical experience with the test and
correlated with clinical findings.

Concentrated old tuberculin for di-
agnostic use is prepared by the Divi-
sion of Laboratories and Research and
distributed through supply stations to
physicians experienced in making the
test. The amount supplied is sufficient
for a large number of tests, Vials con-
taining material for individual tests
are not distributed. Sterile solutions for
making the dilutions from the concen-
trated tuberculin are not furnished
since they should be freshly prepared.
The number of individuals whom it is
planned to test should always be stated.
The test may be made by the intracu-
taneous method (Mantoux), or by the
cutaneous method (von Pirquet). Be-
cause of its greater accuracy, the intra-
cutaneous method is recommended.
The directions enclosed in each outht
should be followed closely.

Intracutaneous test. The tuberculin
is diluted with sterile, freshly prepared
salt solution or buffer solution
(phosphate) pH 7.3, so that the
required dose is contained in 0.1
ml. Great accuracy should be ob-
served in making the dilutions.
For the initial test of children under
eight years old, 0.1 ml. of a 1:10,000
dilution (0.01 mg.) is advised; for
older children and adults, 0.1 ml. of a
1:1,000 dilution (0.1 mg.). The dose
is injected intracutaneously on the an-
terior surface of the left forearm. In-
terpretation of the test should be made
at from forty-eight to seventy-two
hours, preferably seventy-two hours.
The reaction should not be considered
positive unless there is definite indura-
tion or edema of at least 6 to 8 mm. in
diameter, regardless of whether red-
ness is present or not. If no definite
reaction is obtained after the first in-
jection, especially in the case that,
according to the history or clinical
symptoms, is suggestive of active tuber-

culosis, the injection should be repeat-
ed with a lower dilution.

Cutaneous test. Two small scarifica-
tions one-fourth inch long and three
inches apart are made, without draw-
ing blood, on the left forearm. On one
scarification a drop of the concentrated
tuberculin is placed with a sterile
needle, and is then spread gently over
the surface. The second scarification is
not treated and serves as a control,
An inflammatory reaction developing
where the tuberculin was applied and
distinet from any traumatic reaction in
the control area, constitutes a positive
reaction. This usually appears in from
twelve to twenty-four hours and sub-
sides after from three to four days.
Interpretation of the test should be
made at from forty-eight to seventy-
two hours, preferably seventy-two
hours.

BCG vaceine

Vaccination with BCG vaccine is an
effective and harmless method of in-
ducing resistance to tuberculosis. The
immunity is relative and vaccination is
not a substitute for the segregation of
infective persons and the observance
of personal hygiene, but vaccinated
groups may be expected to have a sig-
nificantly lowered morbidity rate.

BCG vaccine is prepared by the Divi-
sion of Laboratories and Research and
is distributed for special use only. It
is recommended particularly for per-
sons who may be excessively exposed
to tuberculous infection, such as nurses,
medical students, physicians, and hos-
pital personnel, inmates in mental hy-
giene hospitals, families of patients,
and for selected population groups
with high tuberculosis morbidity and
mortality rates. Only persons who do
not react to 0.1 mg. of Old Tuberculin
or to 0.0002 mg. of PPD and who are
not suspected of having tuberculosis
should be vaccinated with BCG, An
exception may be made for newlyborn
infants of healthy parents.



Administration. The vaccine may
be given by the multiple puncture
methods, cutaneous scarification, or in-
tracutaneous injection. The transcuta-
neous method is considered the method
of choice; intracutaneous vaccination
frequently produces a small abscess.
Vaccine for the transcutaneous meth-
ods contains 20 mg. of microorganisms
per ml.; that for the intracutaneous,
1.0 mg. per ml.

Do not combine BCG vaccination
with vaccinations against other infec-
tious diseases, such as smallpox, diph-
theria, typhoid fever, or tetanus. If pos-
sible, vaccinated persons should be
prevented from coming in contact with
open or suspicious cases of tubercu-
losis for eight weeks after vaccination.

Multiple puncture methods.
Birkhaug's method. Birkhaug’s spring-
actuated 40-needle instrument per-
forms the multiple puncture vaccina-
tion with one downward action. A 4 x
4 cm. piece of thin paper or cello-
phane, sterilized for fifteen minutes at
100°C., is moistened on both sides with
BCG vaccine in a sterile Petri dish and
is placed on the ether-cleansed skin.
The apparatus is cocked. With the skin
held taut, the headplate is evenly press-
ed against the paper and the trigger is
pushed. The needle plate descends and
the needle-points become coated with
the vaccine as they perforate the paper
and enter the epidermis to a depth of
1 to 3 mm. The paper is removed after
one or two minutes. No bandage is nec-
essary over the vaccinated area. Pin-
point bleeding may be seen in the
punctures when the skin is stretched.
Excessive spontaneous bleedings should
be avoided; they can be controlled
readily by adjusting the extension of
the needles to 2 or 3 mm. heyond the
headplate.

Rosenthal’s method. With the arm
or thigh in a horizontal position and
the skin taut, 3 or 4 drops of vaccine
are placed over the cleansed area and,
with the side of the needle, the vaccine
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is spread evenly over an area of 3 x 4
em. Twenty to forty pressure punctures
are made in four or five rows, about 14
cm. apart. Sufficient pressure should be
exerted for the needle-point to pierce
the epidermis, but not to cause more
than pin-point bleeding. With the skin
still taut, the vaccine is rubbed gently
over the puncture area with the side of
the needle and allowed to dry for one
to two minutes. No dressing is required.

Scarification method (Négre and
Bretey). Instead of puncturing the
ether-cleansed area of the skin, three
to four linear scarifications, 1 cm. long,
are made across the drops of the 20-
mg.-per-ml. vaccine in infants and six
to eight scarifications 2 cm. long in
adults. The scarifications should be
about 14 em. apart, With the skin still
taut, the vaccine is rubbed gently over
the area with the side of the needle and
allowed to dry for one to two minutes.
No dressing is required.

The more numerous the punctures or
scarifications, the more rapidly the
tuberculin reaction becomes positive.

Intracutaneous method. The out-
er surface of the left upper arm or
thigh is cleansed with ether or alcohol.
With a sterile 1.0-ml. tuberculin syr-
inge and a fine needle, preferably 26
gauge, 0.1 ml. of the vaccine is injected
intracutaneously. Subcutaneous injec-
tion should be avoided. The beveled
side of the needle should be upward.

Tuberculin reaction following vaccina-
tion. Successful BCG vaccination renders
a person positive to tuberculin. It is im-
portant, therefore, to determine that the
tuberculin reaction has become positive
following vaccination. All vaccinated per-
sons should be tuberculin tested intra-
dermally two months after vaccination,
using the same dose and substance that
was utilized in determining original re-
action to tuberculin. Tuberculin testing
should be repeated every year thereaften
for several vears. The sensitiveness ta
tuberculin produced by BCG vaccinatiom
is such that it usually requires the use of
an intermediste dose of PPD or Ol
Tuberculin. The tuberculin test is coni



sidered positive if an edema or induration
measuring at least 6 to 8 mm. in diameter
is present 48 hours after the test has been
performed. When the tuberculin reaction
becomes frankly negative with 0.0002 mg.

of PPD or 0.1 mg. of Old Tuberculin, re-
vaccination should be performed.

BCG vaccine should be used as promptly
as possible after it is received, never more
than ten days after its preparation. It
should be kept in a refrigerator and not

be used after the return date given on
the label.

As soon as the actual number of per-
gsons to be vaceinated is ascertained, the
required doses of BCG (a 12-ml. vial is
sufficient for 15 to 20 vaccinations) should
be ordered from the Division of Labora-
tories and Research, New Scotland Ave-
nue, Albany 1.

Tularemia

Bacterium tularense, the incitant of
tularemia, is acquired by man from an
animal source. Rodents, especially rab-
bits, appear to be particularly suscep-
tible, although many other species of
animals, including birds, have been
found to have the infection. Bact. tu-
larense is transmitted from animal to
animal and from animals to man by
blood-sucking insects, as well as by di-
rect contact in handling and dissection
of animals, Transmission from man to
man by contact or by the bite of in-
sects that have previously bitten a pa-
tient has not been reported.

Tularemia is relatively rare in New
York State. Rabbits and other game
animals native of the State have sel-
dom been implicated, although musk-
rats in the northern and central sec-
tions have been indicated to be a source
of infection.

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. II, Reg. 9, of the Sanitary
Code, the following material should be
submitted for examination to a labora-
tory approved for the purpose: (1) 10
ml. of blood in the outfit designed for
blood for agglutination tests (tube out-
fit with green label) ; (2) if ulcerating

lesions are present, films of discharge
on glass slides (slide outfit), and a
specimen of discharge on a sterile swab
(tube outfit with swab). Dead animals
or birds may also be submitted, in
which case none of the organs should
be removed.

Typhoid Fever and Other
Salmonella Infections (ineluding
Paratyphoid Fever)

The present sanitary environment of
urban districts in New York State is
such that the incidence of typhoid fever
is very low. The source of the incitant
in most cases can be traced to carriers
of typhoid bacilli (Salmonella typho-
sa, previously designated Bacterium
typhosum). Carriers who are food
handlers represent a particular men-
ace, The examination of specimens
from food handlers is recommended
only when clinical or epidemiologic
data suggest that they may be carriers.
Most of the individuals who develop
the carrier condition should be detect-
ed by the Sanitary Code regulation
(Chap. II, Reg. 15) which requires,
before release from observation, the
submission of specimens from conva-
lescents who have had typhoid fever
and other salmonella infections. It is
impractical to apply this procedure to
all food handlers. Nearly all of these
carriers have a focus of infection in
the gall bladder. Gall stones or other
evidence of cholecystitis are usually
found when the gall bladder removed
from a chronic typhoid carrier is ex-
amined.

In hospitals and other institutions,
the ease with which incitants of enteric
disease can be transmitted with the rec-
tum as the portal of entry must be kept
in mind. Improperly sterilized rectal
catheters may be the means of trans-
mission, Merely washing enema tubes
or soaking them in an antiseptic is not
an adequate protection, since the inside
of the tubing may remain contami-
nated.
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Typhoid fever. The results of se-
rologic tests for evidence of typhoid
fever are seldom of diagnostic value
during the first week of symptoms.
When the clots of blood are cultured,
however, the incitant is usually iso-
lated. After the patient has been ill for
from ten days to two weeks, the blood
usually agglutinates typhoid bacilli in
high titer. Total and differential leuco-
eyte counts are useful, since a leuco-
penia and the presence of a relatively
high percentage of lymphocytes are
characteristic findings in typhoid fever.

Specimens of feces collected a day
or two after onset of symptoms may
not be found to contain typhoid bacilli,
but the microorganisms can usually be
isolated from those collected later dur-
ing the febrile phase of the illness and
they may be present for a considerable
time during convalescence. Specimens
of feces and blood should be submitted
prior to the administration of antibi-
otics irrespective of the duration of ill-
ness. When these bacteria are found in
specimens from a person who has not
suffered from typhoid fever within one
year, he is considered a chronic ty-
phoid carrier (Sanitary Code, Chap. 11,
Reg. 31), and can be released only
after compliance with the provisions
of the Sanitary Code (Chap. II, Reg.
24).

Typhoid bacilli are present in the
urine of a fairly high percentage of
patients with typhoid fever. They are
found also in discharges from focal in-
fections and occasionally in cerebro-
spinal fluid and sputum.

If a cholecystectomy is considered
desirable in order to free a typhoid car-
rier who has a focus of infection, duo-
denal contents should first be examined
to prove that the bile contains these
bacteria. Such specimens should also
be studied after the gall bladder has
been removed. Typhoid bacilli may be
present in specimens of duodenal con-
tents from three months to a year after
removal of the gall bladder and yet
the foeus may later become inactive.
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Since typhoid fever occurs so rarely
in New York State, determination of
the source of all infections is of special
importance. An agglutination test with
a so-called Vi strain of typhoid bacilli
may be helpful in detecting typhoid
carriers. In such a strain the special
antigenic component designated as
“Vi” predominates and those giving
rise to granular (0) and floccular (H)
agglutination are not demonstrable.
This test can be applied to blood speci-
mens from persons whose previous his-
tory, occupation or relationship to en-
vironmental factors suggests that they
may have been the source of the incit-
ant. While Vi agglutination may be
obtained with blood from a small per-
centage of persons who are not typhoid
carriers, the sera of a high percentage
of typhoid carriers react. Hence, when
“Vi’ agglutination is obtained, fecal
specimens should be examined for ty-
phoid bacilli. If Salmonella typhosa is
isolated, bacteriophage typing of the
culture provides a means of determin-
ing whether the strain found in the
feces of the patient belongs to the same
type as that isolated from specimens
from the persons believed to be the
source of the incitant. If the strains
are of different types, another source
must be sought.

Paratyphoid fever and other Sal-
monella infections present problems
similar to those encountered in typhoid
fever. Certain diseases of birds,
rodents, and domestic animals are in-
cited by strains of salmonella. Man is
susceptible to infection with many of
thése microorganisms,

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. 1I, Reg. 9, of the Sanitary
Code. the following material should be
submitted for examination to a labora-
tory approved for the purpose: (1) 10
ml. of blood in the outfit designed for
blood for agglutination tests (tube out-
fit with green label); (2) a specimen



of fluid feces (typhoid jar outfit con-
taining buffered 30-per-cent glycerol)
and. if there is evidence of localization
in the genitourinary tracl. a specimen
of urine (typhoid jar outfit containing
buffered 30-per-cent glycerol). The
buffered 30-per-cent glycerol inhibits
fermentation and has thus proved efli-
cient in preserving specimens of the
type mentioned, when transmitted
through the mail.

When the gall bladder of a carrier
is to be removed, the following speci-
mens should be examined:

Before operation. Three specimens
of duodenal contents taken on three
different days and submitted in typhoid
jar outfits containing buffered 30-per-
cent glycerol.

At the time of operation. (1) the
gall bladder and its contents; (2) the
appendix if it is removed; (3) about
10 ml. of blood for agglutination tests,

After operation. (1) Three speci-
mens of the duodenal contents taken in
a hospital at intervals of not less than
twenty-four hours; (2) at least eight
successive specimens of liquid feces
and eight successive specimens of
urine, taken on separate days, in
a hospital or under other circums-
stances that do not permit of sub-
stitution. The patient cannot be
released from the restrictions imposed
on typhoid carriers until the series of
specimens collected postoperatively
has been examined in the laboratory of
the State Department of Health and
found to contain no typhoid bacilli
(Sanitary Code, Chap. 1I, Reg. 34.).
It is provided, however, that if no *Vi”
agglutinative properties are found in
the blood of the individual, he may be
released from restrictions without re-
moval of the gall bladder when the
other requirements have been met,

The inconvenience to the patient
occasioned by passing the drainage
tube warrants the collection of at least
three specimens of duodenal contents
at 15- or 20-minute intervals so that
at least one of them will be satisfactory.

Only fluid that is neutral to litmus or
very slightly acid or alkaline is usually
satisfactory for cultural tests. When
acid, the typhoid bacilli, if present,
may not remain viable. The introdue-
tion of sterile sodium bicarbonate may
be desirable to neutralize the acid.
After the tip of the tube has reached
the duodenum, administration of mag-
nesium sulfate will promote the flow of
bile and thus improve the opportunity
for the detection of Salmonella ty-
phosa,

Products Supplied by the Laboratory

Typhoid vaccine. The administra-
tion of typhoid vacecine has proved to
be an effective preventive against ty-
phoid fever. The duration of the pro-
tection afforded may be two years or
possibly a considerably longer period.
It should be borne in mind, however,
that the immunity induced by this vac-
cine is only relative; it may not be
sufficient to protect against frequent
and massive doses of the infective
agent. The vaccine is not recommended
as a therapeutic agent to be used after
the disease has developed.

Typhoid vaccine is prepared by the
Division of Laboratories and Research
and distributed through district labora-
tory supply stations in bottles contain-
ing three doses for the immunization
of one person, and in larger bottles
containing 10 ml. for use when a num-
ber of persons are to be immunized at
the same time. LEach milliliter of the
vaccine contains 1,000 million killed
bacilli.

Administration. The vaccine should
be injected subcutaneously, usually
over the insertion of the deltoid. Three
doses of 0.5 ml. each are usually ad-
ministered at intervals of from seven
to ten days. The dosage for children
should be reduced in proportion to the
body weight as compared with that of
an adult. For reimmunization, indi-
cated under special circumstances, an-
nual injections of 0.1 ml. intracutane-
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ously or 0.5 ml. subcutaneously may
be given.

The reaction induced by the vaccine
varies; it usually consists of localized
congestion with redness, swelling, and
tenderness. These local reactions may
be accompanied by varying degrees of
systemic disturbance, general malaise,
and fever. Pronounced systemic reac-
tions are, however, relatively rare and
are transitory in character. It is advis-
able to give the injections late in the
alternoon go that if a reaction occurs
it will be at night. The injections
should be postponed in case of illness
or after the fifth month of pregnancy.
Great care should be exercized in cases
of cardiac disease and nephritis—con-
ditions which should be considered
contraindications. The same is true of
tuberculosis in the active stages, al-
though typhoid vaccination in the
latent or inactive stages is considered a
safe procedure.

Full directions for dosage and ad-
ministration are given in the circular
that accompanies each bottle of vac-
cine.

Typhoid - paratypheid vaccine.
Because of the apparently low inci-
dence of Salmonella paratyphi A and
B infections in New York State, the
general distribution of the combined
typhoid-paratyphoid vaccine was dis-
continued in 1937. A small supply of
typhoid-paratyphoid vaccine is, how-
ever, maintained for the immunization
of special groups.

Undulant Fever

Undulant fever in New York State
is nearly always incited by Brucella
abortus. Relatively small numbers of
hogs and goats are raised in this state,
and these animals are of negligible
significance as sources of the incitant
of undulant fever. In nearly all in-
stances, patients with this disease have
been found to have used raw milk from
cows with infectious-abortion disease
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or to have handled such animals. The
very small number of cases of undulani
fever reported in the city of New York
where all but a very small percentage
of the milk is pasteurized and few ol
the residents handle cattle, indicates
that butter, cheese, and uncooked mea’
that may be handled by the housewife
do not represent a significant source ol
the incitant of undulant fever. Men ir
slaughter houses, however, who come
in contact with the tissues of diseasec
animals frequently acquire brucella in
fections. A considerable percentage ol
patients with undulant fever develop
foci of chromic infection; for example
cholecystitis or spondylitis may be
incited by Br. abortus, or these bacteriz
may remain viable in an ovarian cyst

The clinical manifestations of bru
cella infections vary widely; in fact
cases may first be diagnosed as typhoic
fever, malaria, influenza, tuberculosis
melancholia, or neurasthenia. Thus, the
results of laboratory tests are of partic
ular value. While the serum from mos
patients with undulant fever agglutin
ates Br. abortus in a 1:80 or highe
dilution, no reaction or one of low tite:
only may be obtained early in the dis
ease. When chronic foei develop, &
marked reaction sometimes oceurs, bu
in such cases low titers are not unusual

Specimens for Laboratory Examinatior

In accordance with the requirement:
of Chap. II, Reg. 9, of the Sanitary
Code. 10 ml. of blood in the outfit de
signed for blood for agglutination test:
(tube outfit with green label) shoulc
be submitted for examination to a lab
oratory approved for the purpose
Blood may also be collected in citrat
solution for cultural examination.

Note. A limited supply of Br. aborius
vaccine is prepared and maintained by
the Division of Laboratories and Re-
search in Albany for use in chronic
cases, While wide wariation in the re-
sults of vaccine therapy has been re-
ported, use of the vaccine is warranted
in suitable cases, especially since the



sulfonamides or antibiotics have not
been generally effective in chronic cases.
Requests for the vaccine, made directly
to Albany, should give the significant
facts concerning the case. Recommenda-
tions relating to dosage and administra-
tion are mailed to the physician.

Vineent’s Angina

A diagnosis of Vincent’s angina must
be based largely on the clinical mani-
festations. The spirochetes and fusi-
form bacilli found in lesions of Vin-
cent’s angina are often present in other
types of lesion in the mouth or throat.
They are usually present in the necrotic
material around the teeth of patients
with pyorrhea. Films from the surface
of the membrane in diphtheria may be
found to contain large numbers of
fusiform bacilli and spirochetes.
Hence, the presence of these microor-
ganisms requires careful evaluation,

Specimens for Laboratory Examination

In accordance with the requirements
of Chap. II, Reg. 9, of the Sanitary
Code, the following material should be
submitted for examination to a labora-
tory approved for the purpose: (1)
films of the exudate on glass slides
(slide outfit) ; (2) a culture from the
exudate on Loefller’s blood-serum medi-
um, to be examined for diphtheria
bacilli and hemolytic streptococci
(diphtheria culture outfit).

Whooping Cough

Laboratory aids in the diagnosis of
whooping cough are usually unneces-
sary when the patient has characteristic
symptoms. In the case of children who
have not developed the “whoop,” or
adults in whom the manifestations may
not be typical, bacteriologic findings
may be very helpful. Hemophilis per-
tussis can be isolated in the great ma-
jority of cases during the first two or
three weeks of the disease by the cough-
}ﬁllate or nasopharyngeal-swab method.

parapertussis is occasionally the in-

citant of whooping cough and can be
identified reagily by bacteriologic
methods.

A special medium is necessary for
the isolation of H. pertussis. The work
can best be done in a nearby labora-
tory. Examination of cultures from the
nasopharynx has proved a reliable
method, especially in young children.

Products Supplied by the Laboratory

Pertussis vaccine. Pertussis vac-
cine is used as a prophylactic agent.
Experience indicates that phase-I vac-
cine has definite preventive value
against whooping cough if adminis-
tered before exposure to the disease and
that, when ecases occur in vaccinated
individuals, the course of illness is fre-
quently modified. Local reactions to
the vaccine may be expected but dis-
turbing systemic reactions are rare,

Pertussis vaccine should not be given
to children with a personal or family
history of convulsions or with any cen-
tral nervous system disease, and should
be postponed in children with fever,
respiratory infection, or other evidence
of acute illness. For contraindications
to vaccination programs, see p. 11.

The vaccine prepared by the Divi-
sion of Laboratories and Research
is distributed through district supply
stations in bottles containing 5 and 20
ml. The vacecine contains 20 billion

microorganisms per milliliter. It
should be kept at a low, even tem-
perature.

Administration. The vaccine is in-
jected subeutaneously. Just before the
vaccine is withdrawn, the bottle should
be vigorously shaken to make sure that
the bacilli are suspended evenly in each
dose. Three injections are usually
given seven to fourteen days apart. Full
directions for dosage and administra-
tion are given in the circular contained
in each package.

Antipertussis serum. The produc-
tion of antipertussis rabbit serum for
the treatment and prevention of whoop-
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ing cough has been discontinued. In a
carefully controlled clinical study of
various therapeutic agents, the rabbit
serum was shown to be effective but it
did not appear distinctly superior in
mild or moderate pertussis to the anti-
biotics tested or to human hyper-im-
mune serum. Too few severe cases were
treated for significant comparisons.

Miscellaneous Examinations

Mieroscopic, cultural, and chemical
examinations of blood, urine, and other
body fluids, secretions, excretions, exu-
dates, and transudates, and histologic
examination of tissues may furnish
valuable aids in the diagnosis, prog-
nosis, and subsequent treatment of
many types of disease processes. The
local laboratory is in the best position
to make these examinations since, in
most inslances, proximity to the pa-
tient is an important factor,

Blood

Chemical examination, The chem-
ical examination of blood is not under-
taken at present as a routine procedure
either in the Central Laboratory or in
the Branch Laboratory. but is included
in the service rendered by most of the
approved laboratories. When planning
to have such tests performed, the physi-
cian should first consult the director of
the lahoratory concerning methods for
the collection and submission of speci-
IMENS.

Cultural examination. The isola-
tion of microorganisms from the blood
provides a erucial aid in diagnosis and
prognosis. In the case of typhoid fever,
for example, typhoid bacilli can usual-
ly be isolated from the blood before
they ean be found in the feces or urine,
and before agglutinative properties of
diagnostic degree can be demonstrated
in the serum. Blood cultures are of
diagnostic importance when clinical
evidence suggests typhoid fever or
other salmonella infection (including
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paratyphoid fever), pneumonia, men
ingococcemia, brucellosis, sepis (sep:
ticemia) arising from localized infec
tions of various tissues and organs
acute or chronic endocarditis, and any
fever of obscure etiology. Repetitior
of the blood culture is often necessary
Cultural examination of blood can be
undertaken most satisfactorily in the
local laboratory, where the blooc
which is collected aseptically can be
immediately added to appropriate
media and examined for aerobic anc
anaerobic microorganisms and those
requiring increased carbon dioxide
tension. When local laboratory facili
ties are not available, blood collectec
aseptically can be submitted to the
Division of Laboeratories and Researck
in a sterile tube. The clot can then be
cultured when the specimen reaches the
laboratory. The outfit designed fo
blood for agglutination tests (tube out
fit with green label) should be used
The examination desired should be re
quested on the history slip accompany
ing the specimen. Blood for cultura
examination should be collected before
sulfanilamides or antibiotics have beer
administered, unless the examinatior
can be made in a local laboratory
where substances that will neutralize
the effects of such bactericides can be
used in the culture media into whicl
the freshly collected blood is placed

Human blood donors. Laborate
tory tests required as an aid in deter
mining that blood donors are free fron
communicable disease, including mal
aria and syphilis, and tests of sterility
required to determine that the blood
plasma, serum, or any derivatives o
them is suitable for therapeutic or pro
phylactic purposes must be made in ¢
laboratory approved for such examina
tions by the state commissioner o
health, in a laboratory licensed by the
United States Public Health Service fo
thepreparation of human blood
plasma, serum, or other human blooy
derivatives, or in a laboratory main



tained by the United States Armed
Forces, Veterans Bureau, or Public
Health Service.

In every case, a specimen of blood
must be collected from the donor at the
time of transfusion and sent to a labora-
tory approved for serologic tests for
evidence of syphilis. If, in an emer-
zency, a specimen of the donor’s blood
cannot be sent to an approved labora-
tory prior to the transfusion of blood,
a preliminary test for evidence of
syphilis must be made. (Sanitary
Code, Chap. IV-A.)

Microscopic examination and
hemoglobin determination. With
the exception of the examination of
dried films, none of the laboratory aids
in diagnosis that can be furnished by
studies of the cellular elements and
platelets in the blood is successful if
the material is submitted by mail. Re-
cent investigations in this field empha-
size the importance in diagnosis and
prognosis of the number and condition
of the various types of cells found in
the blood and their relationship to the
hemoglobin content. Here again, the
director of the local laboratory is in an
advantageous position to assist the
elinician and the surgeon in his district.

Urine

Chemical and microscopic ex-
aminations. Since no preservative has
been found entirely satisfactory in pre-

venting decomposition in urine, chemi-
cal and microscopic examinations are
essentially procedures that should be
done in a local laboratory. The urine
should be collected in a clean recep-
tacle, free from acid or alkalis, and
sent to the laboratory promptly. For
quantitative sugar determination, a
portion of a 24-hour specimen should
be submitted.

Cultural examination, In case of
infections of the urinary tract, a speci-
men collected aseptically, preferably
by catheterization, should be examined
promptly after it has been obtained.

Autogenous Vaccines

Isolation of cultures. Since the
first requisite for an autogenous vac-
cine is a pure culture of the incitant of
the lesion, the cultural examination
should be undertaken promptly after
collection of the specimen to obviate
the possibility of overgrowth by con-
taminating microorganisms and of
destruction of the pathogenic species.

Autogenous vaccines are not pre-
pared as a routine procedure by the
Division of Laboratories and Research,
Since the etiologic relationship of a
particular microorganism to a subacute
or chronie infection is often difficult to
establish from bacteriologic study
alone, work of this type, when required,
should be undertaken in a local ap-
proved laboratory.



part 2

EXAMINATION OF WATER, SEWAGE,

AND SEWAGE SLUDGE

Water

Samples of water are examined at
the request of directors of the divisions
of the State Department of Health, dis-
trict health officers, district sanitary
engineers, county health commis-
sioners. and local health officers. Indi-
viduals are referred to the local health
oflicer; if in his judgment examinations
to determine sanitary quality are de-
sirable, they are made, but only if he
collects the samples in containers sup-
plied by the laboratory, and furnishes
a record of the sanitary conditions at
the source of the supply. Samples for
laboratory examination should not be
collected from sources where the sur-
roundings are obviously insanitary
until the condition has been corrected.
Samples from private sources are ex-
amined only for the sanitary quality
of the water; for mineral analyses the
owner is referred to a private labora-
tory for a special study of the particu-
lar problem.

The health officer should state his
reason for requesting a laboratory ex-
amination in his investigation of a
water supply, and also the number of
samples it is proposed to collect for
chemical and bacteriologic examina-
tion. Since a single bacteriologic ex-
amination may not reveal intermittent
pollution, a sample for chemical analy-
sis should be collected from all pri-
vately owned sources where previous
examinations have not been made.
When the health officer is concerned
with problems in the operation and
supervision of a public water supply
or in the investigation of the source of
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water serving schools, institutions, or
summer resorts, he should consult the
district sanitary engineer or, in a
county health unit, the county sanitary
engineer, who will advise him and ar-
range for the collection of the necessary
samples.

When the health officer collects sam-
ples for examination in the containers
from this Division, it is essential that
he answer all questions relating to the
conditions found in his inspection on
the forms provided.

The laboratory examination deter-
mines the presence or absence of pollu-
tion at the time of sampling, but the
field inspection determines the sources
and nature of the pollution and thus the
significance of its presence or absence.
Reports are not made unless the sources
of supply have been adequately in-
spected. If the descriptive forms are
incomplete, they will be returned and
the report of the examination held until
the necessary data are furnished.

Ground waters receive pollution
from surface washings, from subsur-
face drainage through the soil, or
through fissures and channels in rock
strata. It is, therefore, necessary to
inspect the well, spring, or infiltration
gallery, and to record data to show:
(1) whether the well is protected struc-
turally from pollution; (2) the nature
and location of, and drainage from
nearby sources of pollution; and (3)
the character of the soil penetrated.
The location of all potential sources of
pollution should be noted. If sewage
disposal is by means of septic tank, the
location of the drainage area or tile



field in relation to the well should be
indicated on the descriptive card. Al-
though information concerning the
geologic formations penetrated by the
well may not be available, frequently
an examination of the surface condi-
tions will indicate the probable pres-
ence of rock strata, or in the case of
any but deep driven wells, that the soil
penetrated is either silt, gravel, clay, or
loam.

Sur face waters receive pollution at
different points from various sources
and through tributaries. This pollution
is altered by storage and by sedimenta-
tion, dilution, and many other natural
agencies.

Treated waters. Various methods
of purification and different combina-
tions of these methods are used in the
treatment of water. Since the efliciency
of any method, or combination of
methods, is dependent upon the pre-
cision with which each step of the
process is carried out, it is necessary
to record the operative details, all of
which can be obtained from the person
in charge of the treatment plant.

The mailing outfit for the small
sample for bacteriologic examination
is sent to the health officer by parcel
post; the one-gallon bottle for the sam-
ple for chemical analysis is shipped
by express collect. The two samples
should be collected at the same time
and returned to the laboratory on the
same day, charges prepaid. Samples,
bacteriologic and chemical, from dif-
ferent points in a source of supply,
should be identified by the letters A, B,
C, D, etc.. the respective points at which
these samples were taken being noted
on the descriptive cards. The sampling
schedule should be timed, and direct
shipping routes selected to ensure de-
livery within twenty-four hours, if pos-
sible, but never more than forty-eight
hours after collection. Samples should
be taken preferably early in the week
and not later than Thursday.

Swimming Pools and
Bathing Areas

Samples of water from swimming
pools and bathing areas are ordinarily
examined only when submitted by a
member of the Department staff in con-
nection with a special study. If a
health officer has any problem concern-
ing supervision and operation of swim-
ming pools or bathing areas, he should
consult the district or county sanitary
engineer for advice and assistance in
the investigation. A sterile bottle con-
taining a dechlorinating agent is sup-
plied for the collection of samples from
swimming pools. Any excess chlorine
in the sample is thus neutralized and
the examination will indicate the bac-
terial content of the water more nearly
than if the residual chlorine were al-
lowed to remain in the sample during
transit. The bottles are distinguished
by the fact that the letter “T” is
stamped on the paper cover cap.

Public Water Supplies

As an aid in supervision and to pro-
vide data on which the Bureau of En-
vironmental Sanitation may base rec-
ommendations for improvement, sam-
ples from all public water supplies are
examined at scheduled intervals. Chem-
ical examinations are made at least
annually; bacteriologic examinations
four, six, and twelve or more times a
year. In general, supplies from sur-
face sources, or those in which treat-
ment is essential for maintenance of
sanitary quality, are sampled at month-
ly or even shorter intervals. The fre-
quency of sampling depends upon the
results of previous examinations and
upon known sanitary and operating
conditions, When local approved
county or city laboratory service is
available and reports of monthly or
more frequent bacteriologic examina-
tions at these laboratories are submitted
to the Department, the supplies are
dropped from the sampling schedule
of this Division or are listed for mini-
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mum sampling. Occasionally, the fre-
quency of sampling is increased tempo-
rarily. Included in this routine sam-
pling schedule are the water supplies of
state institutions and state parks, over
which close supervision is necessary in
the interests of the public health, Large
central schools served by individual
water supplies and other schools in
which the supply is a potential public
health hazard have been selected for
sampling at two-month intervals during
the school year.

Samples from public supplies ex-
amined under this schedule are shipped
without refrigeration by parcel post,
special delivery, in an outfit of special
design; in this way delivery within
twenty-four hours is assured. Experi-
ence has indicated that in water not
seriously polluted bacterial changes
during unrefrigerated storage for twen-
ty-four hours are of little significance.
Samples without special delivery post-
age are not examined and another
specimen is requested from the same
source,

The Division of Laboratories and
Research, Albany, ships the sampling
outfit to the health officer or water de-
partment official according to the estab-
lished schedule, advising him at the
same time by postal card when the
sample should be submitted. The sam-
ple should be collected as nearly as
possible on the designated sampling
date and should be submitted in the
container furnished for that specific
purpose. If the sample is not received
within a week, a postal card is mailed
to remind the collector to submit the
sample.

The outfit includes a card on which
all identfying and descriptive data re-
carding the sample and the supply
should be entered. In order to avoid
confusion, the name of the supply
sampled should be written on the des-
criptive card exactly as it appears on
the postal card notice. If the water is
chlorinated, the residual chlorine value
on the day of sampling should be re-
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corded, since it is essential to an inter-
pretation of the laboratory findings.
This information can be secured read-
ily from the operator in charge of the
treatment. Incomplete cards are re-
turned for detailed information before
the results are reported.

The laboratory findings are sent to
the supervising district office of the
Burean -of Environmental Sanitation
for interpretation and submission to
the local officials.

The information furnished by this
sampling procedure has been of great
value in the control of water quality
and in the establishment of more salis-
factory public supplies throughout the
State. When the laboratory results in-
dicate that the sanitary quality of a
supply is questionable, an inspection
is made promply by a member of the
staff of the Bureau of Environmental
Sanitation.

Samples for bacteriologic exam-
ination. Samples should represent
water in the distribution system and
not the source of the supply. Taps on a
main that is in constant use should be
selected as sampling points; never
those on a dead end. Leaky taps and
hydrants are not suitable as sampling
points. The water should be allowed to
run for ten minutes before samples are
taken. The bottles for bacterial sam-
ples are sterile and should be handled
with care to avoid contamination. If by
accident a bottle should become con-
taminated, or there is any question of
its sterility, it should be so marked and
returned to the laboratory and a fresh
one taken or secured from the Division
of Laboratories and Research, Albany,
if not available locally.

Method of collection. Wash and
dry the hands carefully. With one hand
hold the bottle at or near the bottom;
with the other, loosen the string around
the cap and remove the stopper with
the protective paper cap in place. A
short piece of string is inserted be-
tween the glass stopper and the neck of]



the bottle to facilitate removal of the
stopper. Do not replace string in the
bottle when the sample has been col-
lected.

The sterile bottles for the collection
of samples from public water supplies
contain a dechlorinating agent to neu-
tralize any residual chlorine and thus
to ensure bacteriologic findings that
are truly indicative of the condition of
the water at the sampling point. The
dechlorinating agent may appear as a
white powder or white specks on the
inside of the bottle. These bottles are
identified by having the letter “T”
stamped on the paper cover cap over
the stopper: they should be used only
for the collection of samples from
public water supplies. Samples from
other sources should be collected in
bottles which do not contain a dechlor-
inating agent and which are identified
by an unmarked cap.

While collecting the sample, be sure
that the exposed stopper does not touch
anything, that the neck of the bottle is
not contaminated by the hands, and
that the water does not flow over the
hands into the bottle. Fill the bottle to
within half an inch of the stopper, leav-
ing only sufficient air space for expan-
sion. Replace the stopper and fasten
the hood down securely by tightening
the string.

Label each sample with the name of
the city, town, or village in which col-
lected. If there is more than one sample
from a single source, label with an
identifying letter also and enter the
corresponding identification on the
descriptive card of inspection. When
from two to six samples from a single
source are submitted for bacteriologic
examination, it is more convenient to
mail them in the special carton pro-
vided for the purpose.

Samples from newly constructed or
recently cleaned wells should be identi-
fied as such; at least a week should
elapse between the time water is first
pumped and the collection of the sam-
ples. The well should be pumped fre-

quently during the interim. From five
to ten pails of water should be pumped
before a sample is collected. If there is
any overflow or splashing back into
the well during sampling, this fact
should be recorded. Pails or buckets
that are used for taking samples from
wells or springs should be carefully
cleaned and thoroughly rinsed with
boiling water.

In ponds, reservoirs, or streams,

samples should be taken in a
sufficient depth of water to avoid

disturbing the sediment or other-
wise affecting the wusual condi-
tions. Grasping the hottle in the

right hand near the bottom, plunge it
mouth downward well under the sur-
face, keeping the hand on the down-
stream side of the bottle; then carry the
bottle upstream under the surface and
out of the water, all in one continuous
motion. Great care should be taken to
avoid having the water flow over the
hand into the bottle. The bottle should
be plunged quickly below the surface
and removed quickly to prevent en-
trainment of any surface scum. In
rapidly flowing water the bottle may
be held upstream and allowed to fill in
this manner.

Samples for chemical analysis.
The large bottle for the chemical sam-
ple is clean but not sterile. It is shipped
by express in a wooden box with inner
side spring to hold the bottle firmly in
place and protect against breakage.
Selection of sampling points should be
made with the same care as in the
collection of bacterial samples.

The bottle should first be rinsed
with the water to be collected, then
filled with the sample, and precautions
taken against the entrance of foreign
material. If possible the sample should
he collected dirvectly, without the use of
a pail, dipper, or funnel. If such appar-
alus is necessary it should be clean and
thoroughly rinsed in the water to be
sampled. Unless otherwise directed, the
bottle should be filled to within two
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inches of the stopper, leaving only sufh-
cient air space for expansion. The
stopper should be kept free from con-
tamination as in taking the bacterial
samples. If by accident the stopper of
the bottle should become soiled, it may
be washed thoroughly in the water be-
ing sampled and replaced in the bottle.
The stopper and neck of the bottle
should be re-covered with the cap and
the cap fastened securely. The bottle
should be labeled with the name of the
city, village, or town and the letters A,
B, C, ete., to conform with the identifi-
cation of the bacterial sample collected
from the same source. Care should be
taken to enter the proper deseriptions
of these samples on the cards, on which
are recorded the results of the sanitary
inspection.

Sewage

Samples of sewage, sewage eflluents,
and industrial wastes are examined
only when submitted by members of
the Department staff in investigations
of the operation of sewage treatment
plants or of stream pollution. When
problems concerned with sewage treat-
ment or disposal, stream pollution, or
other nuisance conditions are brought
to the attention of the local health offi-
cer, he should immediately consult the
district sanitary engineer for advice
and assistance in any investigation
which may seem necessary. Samples of
sewage must be accompanied by the
neceseary identifying and descriptive
data regarding the source, type of treat-
ment, and method of plant operation
at the time of sampling, and the pur-
pose of the investigation,

Bacteriologic examination.
“Catch” samples should be taken in the
type of sterile bottle used for the col-
lection of samples of water for bac-
teriologic examinations. Samples of
chlorinated sewage efluents should be
collected in sterile bottles containing
sodium thiosulfate to neutralize the
residual chlorine in the sample. All

63

samples must be carefully refrigerated
from the time of collection and deliv-
ered to the laboratory as soon as
possible.

Chemical analysis Sampling
points should be so located as to per-
mit the collection of representative sam-
ples. Precautions against contaminating
the sample with floating scum or sludge
should be observed. Samples should be
composites of specimens taken at inter-
vals of not more than two hours, prefer-
ably more frequently, over a period
determined by the nature of the investi-
zation; when possible they should be
integrated according to the rate of flow
of the sewage. They should be sub-
mitted in duplicate in the glass-stop-
pered bottles (1 gallon capacity) furn-
ished by the laboratory; concentrated
sulfuric acid, C.P., (specific gravity
1.84) in the proportion of 1 ml, to 1
liter should be added as a preservative
to one sample, and 5 ml. of chloroform
per liter, to the second, If the biochem-
ical oxygen demand is to be deter-
mined, a third sample without preserv-
ative should be submitted, Samples
must be refrigerated from the time of
collection and delivered to the labora-
tory as soon as possible.

Sewage Sludge

Chemical analysis. Samples of
sewage sludge are examined only when
submitted by members of the Depart-
ment stafl in investigations of the oper-
ation of sewage treatment plants, They
should be submitted in wide-mouthed,
glass-stoppered bottles or in preserve
jars, and must be accompanied by com-
plete identifying and descriptive data
regarding the source of both sewage
and sludge and the type of treatment
at time of sampling. Methods that en-
sure the collection of representative
samples must be used. Samples must
be refrigerated from the time of collec-
tion and delivered to the laboratory as
soon as possible.



Stream Pollution Control

Water pollution problems are inves-
ticated by the Department in accord-
ance with legislation enacted in 1949
which created a Water Pollution Con-
trol Board. Since laboratory examina-
tions are an integral part of the investi-
gation of water pollution conditions, a
mobile field laboratory has been made
available. This trailer laboratory.
staffed with three chemists, is located
at a convenient point adjacent to the
drainage basin under study. Samples
collected at predetermined points are
brought to the laboratory for such de-
terminations as must be made prompt-
ly. Additional samples collected at the
same time are forwarded to the Divi-

sion of Laboratories and Research, Al-
bany, for the more complicated analy-
ses that are not affected by changes in
the sample during transit. Included
are samples of industrial wastes, chem-
ical analyses of which are made to
evaluate the effect upon the quality of
the receiving waters, and as a basis for
recommending preliminary treatment
before discharge into the waterways of
the State. The work of the mobile lab-
oratory is restricted to the examination
of samples collected by the field staff
of the water pollution control section of
the Bureau of Environmental Sanita-
tion and of the Division of Laboratories
and Research in connection with stud-
ies planned and authorized by the
Water Pollution Control Board.
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part 3

EXAMINATION OF MILK, CREAM,

OR MILK PRODUCTS

Samples of milk, cream, or milk
products are examined when submitted
by the district milk sanitarians of the
Milk and Restaurant Sanitation Section
of the Bureau of Environmental Sani-
tation in connection with the super-
vision of pasteurizing plants and the
control of milk sanitation. Similar
assistance is available in most county
health units upon request. The local
health officer requesting examinations
to assist in carrying out the provisions
of the Sanitary Code (Chap. 111, Reg.
5) is referred to a local approved lab-
oratory.

Sampling of milk and cream.
Before sampling, milk or cream should
be thoroughly stirred with a sterile rod
or by inverting the container several
times, Samples of at least 15 ml. should
be collected through sterile glass or
metal tubes of a length suflicient to
reach the bottom of the original con-
tainer, and transferred to sterile screw-
capped vials or glass-stoppered bottles
protected against subsequent contami-
nation and leakage. Containers should
be not more than two-thirds full in
order to permit adequate agitation be-
fore portions of the sample are re-
moved for examination. Bottled milk
should be submitted in the original un-
opened container as distributed by the
dealer.

All samples should be packed in
suflicient cracked ice to ensure constant
refrigeration during transporlation to
the laboratory. Special insulated ship-
ping cartons providing for refrigera-
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tion by ice are furnished for the use of-
the district milk sanitarians. Shipment
is made by parecel post, special deliv-
ery, to ensure delivery of the specimen
at a temperature less than 50° F, Sam-
ples should be accompanied by a rec-
ord of the identification marks on the
orignal container, the source—name
and location of the dairy, bottling
plant, creamery, producer, or distribu-
tor—the grade, whether raw or pas-
teurized, the date and time of collec-
tion and of shipment, the examination
requested, and any other pertinent
infermation.

Bacteriologic Examination

The standard agar plate count
provides information of value in the
routine control of the sanitary quality
of a milk supply and is essential to de-
termine compliance with the standards
of grading given in the Sanitary Code.

Direct microscopic examinalion
detects unclean milk and that from
cows with diseased udders. Since it
yields valuable information concerning
the bacterial and cell content and may
reveal the presence of flora introduced
in processing, this method should be
used in conjunction with the agar count
on all samples, both raw and pasteur-
ized. The direct microscopic count is
not satisfactory for the accurate grad-
ing of Certified-or other grades of raw
milk with low counts: marked devi-
ations from these grades can be deter-
mined, however, and it is, therefore, a
desirable auxiliary examination.



Test for coliform bacteria.
Under the usual conditions of produc-
tion and handling, milk or cream may
become contaminated with bacteria of
the coliform group. Since these micro-
organisms multiply in such a favorable
milieu, their determination in raw milk
is of little value. They are destroyed
at the temperature of pasteurization
and their presence in pasteurized milk
thus indicates subsequent contamina-
tion by faulty handling. If the density
is 10 or greater per milliliter the con-
tamination warrants immediate reme-
dial measures. The sanitary quality of
all pasteurized milk and cream should,
therefore, be checked by this examina-
tion.

Test for Pasteurization

The addition of significant amounts
of raw milk to a pasteurized product
cannot always be detected by bacteri-
ologic examination, nor can variations
in pasteurizing treatment. A labora-
tory procedure to detect irregularities
of this character is a valuable aid in the
control of the processing of milk. The
phosphatase test detects almost without
failure a lowering of as littleas 1° F. in
the temperature of pasteurization,
shortening of the holding time by five
minutes, and the addition of more than
0.1 per cent raw milk, It is thus ex-
ceedingly valuable in the control of
pasteurization. The laboratory rou-
tinely checks against the possibility of
faulty pasteurization by making a phos-
phatase test on all samples of pasteur-
ized milk submitted for bacteriologic
examination.

Summary

The routine supervision of milk sup-
plies should include the standard agar
plate count and the direct microscopic
count on all samples, both raw and
pasteurized; and, in addition, the test
for coliform bacteria, and the phos-
phatase test on all pasteurized
products.

The results of the examination of a
single sample of milk or cream often
do not fairly represent the character of
a supply. If a particular sample has a
high standard plate count and a phos-
phatase value indicative of inadequate
pasteurization, or shows the presence
of significant numbers of bacteria of
the coliform group. an investigation
should be made to discover the cause.
Additonal samples should be examined
to determine whether the results were
indicative of a single faulty condition
or whether the entire supply is inter-
mittently or constantly below standard.

Determination of the butterfat con-
tent, solids, and preservatives in milk
or cream is not made by the Division of
[.aboratories and Research, since the
laws and regulations that relate to food
value and adulteration are under the
direction of the Department of Agri-
culture and Markets.

Bio-assay of Vitamin D Milk

Regulation 1, Chapter III of the
Sanitary Code requires that Vitamin D
milk shall be examined semiannually
in a laboratory approved for the pur-
pose. Dealers who supply Vitamin D
milk for sale are required to submit
specimens for bio-assay to one of a
eroup of laboratories that specializes
in this determination and has been

approved by the State Commissioner
of Health,

Samples are collected without the
knowledze of the dealer by the milk
sanitarians of the state, county, or mun-
icipal health departments and sub-
mitted for assay on dates specified by
the laboratory.

Baby Feeding Formulae

The preparation of baby feeding
formulae as dispensed in hospital nur-
series is subject to the requirements of
Sanitary Code Chapter II, Regulation
35 (effective January 1, 1949). Al-
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part 4

EXAMINATIONS CONCERNED

WITH EATING, DRINKING,

AND COOKING UTENSILS

A standard of 100 microorganisms
per utensil surface area is established
in the Sanitary Code (Chap. XIV, Reg.
3) as a criterion of the satisfactory
cleansing of eating, drinking, and cook-
ing utensils. Investigation has shown
that adequate washing in water at 120°-
140° F. in which there is a suitable de-
tergent, followed by adequate rinsing
in water at 170° F. or greater will
satisfy this standard; and, further, that
if such utensils are protected subse-
quently during storage against contami-
nation by handlmg they will be free
from bacteria of the coliform group.

Laboratory examination of these
utensils, particularly of glassware, is
usually not necessary, since the meth-
ods of washing and rinsing and the

general cleanliness of an establishment
ordinarily indicate whether the regu-
lations of the Code are met. Occasion-
ally, it is necessary to demonstrate that
specific methods of washing and hand-
ling produce or fail to produce results
that meet the standard, or to provide
evidence regarding compliance with the
regulations. When such examinations
are required, the general sanitation of
the establishment and information re-
garding the specific methods of wash-
ing and rinsing are necessary to an in-
terpretation of the results, and should
be furnished to the laboratory. The
Code specifies that such examinations
must be made in a laboratory approved
for the purpose.
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part 9

RECORDING AND REPORTING RESULTS OF
LABORATORY EXAMINATIONS

The maintenance of accurate records
of specimens received and the prompt
and correct reporting of results of ex-
aminations are procedures of the ut-
mast importance.

To facilitate handling and to elimi-
nate any possibility of interchange in
the laboratory, only one specimen is
opened at a time; it is given a serial
number before another container is
opened. As a safeguard against loss or
misplacement ol specimens, accession
books are kept for recording their re-
ceipt. These books are also the source
of statistics used in the compilation of
monthly and annual reports.

Diagnostie Laboratories. Typed
reports of all examinations are sent to
the physician by whom the specimen is
submitted and, if the examination dis-
closes the existence of a communicable
or malignant disease, to the local or
state health official to whom the physi-
cian is required to report the case
(Public Health Law, Art, III, Sec. 25
and 25-¢c). A similar procedure is re-
quired (Public Health Law, Art. 111,
Sec. 25) when results of examinations
are needed for purposes of release from
quarantine or observation.

Rezults of examinations for evidence
of human disease are not reported to
patients (Sanitary Code, Chap. IV,
Reg. 8).

While the interests of the patient are
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considered in all cases where there is
ocecasion to divulge information in re-
gard to laboratory examinations, the
Public Health Law (Art. III, Sec. 25)
and the Sanitary Code (Chap. II, Reg.
206) require all records relating to sus-
pected cases of syphilis, gonorrhea, or
chancroid to be treated as strictly con-
fidential. Copies of reporls are there-
fore given only to health officials and
to the physician by whom the specimen
is submitted, unless the patient furn-
ishes a waiver stating to whom he
wishes the information furnished.

The Public Health Law (Art. III,
Sec. 25, and Art. XVI, Sec. 322) and
the Sanitary Code (Chap. 11, Reg. 28-
29) require records relating to cases of
tuberculosis to be considered confiden-
tial also.

Laboratories for Sanitary and
Analytical Chemistry. Reports on the
examination of water from public and
institutional supplies are submitted to
the Bureau of Environmental Sanita-
tion for transmission to the local offi-
cials concerned. Reports on the exami-
nation of samples of water, milk, rest-
aurant utensils, and sewage, submitted
by the Bureau of Environmental of
Sanitation, are forwarded to that Bur-
eau. Samples submitted from private
supplies are reported to the health offi-
cer who collected them and to the dis-
trict health officer.



part 6

DISTRIBUTION OF LABORATORY SUPPLIES

Article II, Section 5. of the Public
Health Law empowers the State Com-
missioner of Health or his authorized
representative to establish district lab-
oratory supply stations, to prescribe the
district to be served by each, and to
appoint a custodian to have charge of
each station. A health officer or person
in charge of a public health laboratory
or, when necessary, some other com-
petent person may be appointed. The
law also authorizes the establishment
of substations by the custodians upon
approval of the State Department of
Health. Substations should be estab-
lished only in large cities and in coun-
ties where there is a county laboratory
or a county health unit. All other sta-
tions should be main stations. [If sub-
stations are essential for the satisfactory
distribution of supplies to physicians
in such cities and counties, they should
be established only with the approval
of the Division of Laboratories and Re-
search. The substations should be lo-
cated where there are facilities for
keeping supplies under proper condi-
tions and should be placed in charge of
qualified persons. The fee received for
each substation is payable to the cus-
todian of the substation.

The law provides that each custodian

of a main station shall be entitled to
receive annually certain fees and the
actual and necessary expenses for main-
taining and operating the district sta-
tion and its substations, upon certifica-
tion of the State Department of Health
that such stations have been maintained
and operated in accordance with its
rules and regulations.

District supply stations have been
established throughout the State, and
laboratory supplies, including outfits
for diagnostic specimens and prophy-
lactic and therapeutic preparations,
with a few exceptions, are distributed
through these district stations and their
substations,

Health officers and physicians should
secure supplies required for immediate
use from the station that serves the
municipality in which they are located.
In an emergency they should be pro-
cured from the nearest station. Labora-
tory supplies, especially the perishable
products, should not be kept in quantity
except in regularly established stations,
If difficulties are experienced or delays
occur, the matter should be taken up
with the district cutodian or, if neces-
sary, with the Division of Laboratories
and Research.
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part 7

PUBLIC HEALTH
LABORATORY SERVICE
IN NEW YORK STATE

The Division of Laboratories and
Research was established as the suc-
cessor to the earlier State Hygienic
Laboratory in the reorganization of the
State Department of Health in 1913-
1914. With a staff of less than twenty,
the work was done in a small frame
building and a remodeled stable on
Yates Street, Albany. In 1919 the
laboratory was moved into a new build-
ing on New Scotland Avenue; in 1924,
the east wing was opened, chiefly for
the use of the diagnostic laboratories,
and in 1929 the antitoxin, serum, and
vaccine laboratories were transferred
to the new west wing. In that year a
power-house and two new stable units
were also constructed. Early in 1939
the south wing, which houses the media
department and the library, was occu-
pied. An isolated laboratory for work
with viruses and other highly infec-
tious agents was completed in 1949,
The laboratory farm, within a few
miles of Albany, has undergone a par-
allel development. The plant there
now includes a large main unit and five
additional buildings for separate
phases of the work. This building pro-
gram offers an excellent illustration of
the expansion of the work year by year,
for each addition has been a necessary
step in the advancement and main-
tenance ﬂf Efﬁl’:iﬁl]t service.

There is one branch laboratory of
this Division, established in 1914 and
now located at 339 East 25th Street,
New York, 10, in close proximity to
the important medical centers; and a
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Field Sanitation Laboratory, 295 Oa
Street, Buffalo, for the examination o
samples of milk from the western set
tion of the State. The approved labors
tories scattered throughout the State
serving the larger cities and most o
the counties, provide close contact be
tween the health officers and physician
and the central laboratory. Many tech
nical diagnostic procedures must b
performed at the bedside or in a lah
oratory nearby. The close contact thu
afforded is an important factor in ef
fective laboratory service; its develop
ment supplements the facilities offere:
by. the central laboratory and th
branch.

The expanding laboratory service i
New York State has presented an in
teresting problem because of the um
even distribution of the population
The State now has a service that it
unique in the extent to which it reache
the citizens of the various districts. Thy
close cooperation between the approves
laboratories and the Division of LaH
oratories and Research in Albany em
sures uniform methods and reliabl!
results.

This Manual outlines the organize|
tion and operation of the laborator:
service offered by the State, and cor
tains information on how physicians
and health officers can avail themselve
of it. The Public Health Law and ths
Sanitary Code should be consulte:
when there is any doubt concernin
legal requirements or provisions.




Approved Laboratories

The function of the laboratory is to
assist physicians, health officers, and,
through them, the citizens of the State
in the prevention, diagnosis, and con-
trol of disease and in the maintenance
of public health sanitary services. The
laboratory must be developed to meet
the needs of the district served and
physicians and health officers should
be thoroughly familiar with the facili-
ties available.

The regulations of the Sanitary Code
of the State® require physicians to sub-
mit specimens from certain of the com-
municable diseases, as well as tissue or
cells removed by operation, biopsy,
aspiration, or necropsy that require
laboratory examination as an aid in
the diagnosis, prevention, or treatment
of a reportable human disease or to
determine the cause of death. to a lab-
oratory approved by the State Commis-
sioner of Health for the examination
of such specimens (Chap. II, Reg. 9;
Chap. IV, Reg. 7). In addition, speci-
mens from blood donors are required
to be examined in an approved labora-
tory as an aid in determining that the
donor is free from communicable dis-
ease, including malaria and syphilis
(Chap. IV-A, Reg. 2). Specimens of
blood from applicants for a marriage
license and from pregnant women must
also he submitted to an approved lab-
oratory for serologic tests for evidence
of syphilis (Domestic Relations Law,
Art. III, See. 13-a; Public Health
Law, Art. II, See. 16). There are ap-
]}mxlmate]}' 140 approved diagnoestic
laboratories in New York State, out-
side of the city of New York. They
include county, city, hospital, and pri-
vate laboratories. Sinee 1932 when
approval was extended to pathology,
laboratories have rarely been approved
for bacteriologic and serologic proce-

dures unless provision is also made for
pathology.

The Sanitary Code also requires
that health officers have the following
sanitary examinations made in ap-
proved laboratories: bacterial milk
counts for the purpese of grading
(Chap. IIl, Reg. 5), samples of water
in connection with control of the sani-
tary quality of public water supplies
(Chap. V, Reg. 3d), and examinations
of eating, drinking, and cooking uten-
sils necessary to determine compliance
with the Code (Chap, XIV, Reg. 3).
Most of the laboratories approved for
diagnostic procedures also perform
sanitary examinations. In addition,
more than fifty laboratories are ap-
proved for this type of work only. The
Samtar} Code (Chap. III, Reg. 1) re-
quires that bio-assays of vitamin D
milk also be made in an approved lab-
oratory. Four laboratories are ap-
proved for making such determinations.
The Sanitary Code (Chap. 11, Reg. 35)
governs the preparation of baby feed-
ing formulae as dispensed in hospital
nurseries, and Chap. III-B, Reg. 10,
specifies that the product when offered
for sale shall be sterile upon bacterio-
logic examination made in a laboratory
approved for the purpose.

A pamphlet, Local Laboratory Ser-
vice and Distribution of Outfits and
Preparations is published annually. It
lists the laboratories approved for
pathology, bacteriology, serology, and
prncedures in sanitation, together with
the therapeutic and prﬂph}r]uctic prod-
ucts and diagnostic outfits furnished
by this Division. It is distributed to
directors of laboratories, hoards of
managers of state-aided laboratories,
custodians of district laboratory supply
stations, regional and district health
officers, and county and ecity health
commissioners,

When the need for local laboratory

* The New York State Sanitary Code does not apply to ths clly of New York. Lahoratories thers whose di-
roctors wish fo make official examinations of specimens from patients living omside of the city or to act as
consultants in districts where the State Sanitary Code is effective are approved by the state commissioner of
health on the same basis as laboratories located elsewhere in the State.
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service has been realized in a com-
munity, the first step is usually the ap-
pointment of a committee by the
county medical society to ascertain the
present and probable demands, the
most feasible means by which service
may be provided, and the approximate
cost. Valuable information and advice
may be obtained by consulting the re-
sional health directors and the distriet
health officer. State aid may be secured
for county and city laboratories meet-
ing certain requirements. If efficient
laboratories are already conveniently
located nearby, service may sometimes
be procured through contract. Usu-
ally, however, service by contract is
not as satisfactory as the establishment
of a laboratory. The most advantage-
ous location for a laboratory is a gen-
eral hospital, where the director will
be available for consultation with the
physicians and surgeons.

Laboratories are maintained under
such varying conditions, and the scope
of the work and the size of the area
served differ so widely that it is difh-
cult to formulate a budget for general
application. Salaries of workers de-
pend upon training. experience, and
skill. The amount offered must be suf-
ficient to attract individuals competent
to undertake the required work satisfae-
torily. A well-qualified director, who
must be a graduate in medicine wilh
adequate training in pathology and
bacteriology to comply with the pro-
visions of the Sanitary Code (Chap.
XI. Reg. 18-23), would seldom be at-
tracted by a salary of less than $10,000
per year. The directors of larger lab-
oratories expect from §12,000 to
£15.000. If a laboratory serves a large
institution or an extended area, the
appointment of an associate director
is essential, He should be a physician
with adequate basic training in pa-
thology and bacteriology, and a salary
of at least $8,000 should be provided.
A laboratory serving county or mu-
nicipal areas must have on the staff
a person well trained and qualified
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in the field of sanitation. Larger lab.
oratories require the services of a
trained biochemist, at a salary of
£1.000 or more. The number of tech-
nicians depends on the scope of the
work. Senior technicians with a broad
background of experience generally
receive from 83,000 to $3,500 per year;
less experienced workers, at least
€1.900; cleaners and helpers, a mini-
mum of $1.800. In large laboratories,
especially those where the municipality
receives state aid for laboratory ser-
vice, an administrative assistant should
be appointed to relieve the director of
financial and other details, so that he
can devote his time to scientific duties

Library facilities are essential. The
laboratory staff more than any other
should live with its books. A labora:
tory stafl, in ignorance of correet
thought to be found in scientific litera:
ture, cannot fulfill its obligations ox
make the most of opportunities, A well
paid competent staff and good equip-
ment are fundamenial to any labora
tory, but of what avail without the
support of the digested knowledge ir
books and journals? Although the size
of the library must be governed by the
size of the laboratory, books dealing
with routine procedures should not be
purchased to the exclusion of journals
containing critically selected papers ir
research. A full-time medical librariar
to keep the library highly functional is
also to be desired.

Quarters, light, and heat ordinarily
are a laboratory expense; when &
county or city laboratory is located in
a hospital, an estimate is made of the
costs to the hospital and this sum i:
paid by the county or city treasure:
directly to the institution. The hos:
pital may, however, provide quarter:
without charge, in view of the benefit:
derived. In some instances, money for
equipment and maintenance has been
provided by publie-spirited eitizenss
Ofice expenses and the cost of supplies
and travel vary considerably, The Divi
sion of Laboratories and Research i:



glad to assist localities or institutions
in estimating the probable expense of
laboratory service to meet the particu-
lar need.

Budget estimates are suggested in the
following table. The number and titles
of positions and the cost of mainte-
nance and operation will vary accord-
ing to the scope of the work and the
size of the district served.

visors may confer the powers and du-
ties of the board of managers upon the
county board of health if such a hoard
exists,

Before a laboratory can be approved
for diagnostie procedures, the director
must have the qualifications outlined in
the Sanitary Code (Chap, XI, Reg. 18-
23).

On January 15, 1937, the Public

Director (graduate in medicine
with adequate training in pa-

thology and bacteriology).. $12,000 #£15,000
Associate or assistant director

(graduate in medicine) . .. 8,000 12,000
Administrative assistant ... ... 3.000 3.600)
B EEEBLALT wors oo viv v i s saovnis 2.500 3,200
Stenographer, typist, clerk. .. 1.800 3,000
Medical librarian ........... 3,000 3,600
Ha{:termlnglst serologist, chem-

L] S A e S W AR S 2,700 5,000
Laboratory technician ....... 2.400 3.500
Laboratory helper ..... PR 1.800 2.400
Laboratory animal cavetaker. . 2,000 2,700
Rent, fuel, light, water, etc.. .. 2,500 4,000
S T e 2,500 6,000
T 1 | e e 500 1,000
Cost of initial equipment. . ... 7.000 12,000

When the necessary data have been
secured, the committee appointed by
the county medical society should pre-
sent the facts and the request for an
appropriation to cover the desired ser-
vice to the board of supervisors of the
county or the common council of the
city.

T]'u:*. Public Health Law (Art. III,
Sec. 20-c-h) authorizes boards of su-
pervisors in counties, and the common
eouncil or any body exercising similar
powers in cities, to establish labora-
tories or ]}mwde laboratory service,
toward the support of which state aid
may be granted. A laboratory estab-
lished under this act must have a board
of managers econsisting of at least five
members representing the various in-
terests in the district served, two of
whom are physicians licensed to prac-
tice in the State. The board of super-

Health Council adopted the following
resolution relating to the approval of
laboratories: “Resolved, that, diagnos-
tic laboratory service being intimately
concerned with the practice of medi-
cine, the state commissioner of health
be advised that a laboratory offering
diagnostic service should not be ap-
proved unless, in addition to meeting
other conditions which may be pre-
scribed, the person actively in charge
is licensed to practice medicine or eli-
gible for examination for license to
practice medicine in the State of New

York.”

Procedure of Approval

Approval of a laboratory is considered
by the Division of Laboratories and Re-
search after an application has been made
by the person in charge, and is issued only
in case the applicant has qualifications that
meet the requirements prescribed, has

79



demonstrated his ability to perform the
duties of the position satisfactorily, and
agrees to conduct the work of the labora-
tory in an ethical manner and to maintain
the technical standards required for labora-
tories approved under the authority of the
commissioner of health,

Four years of postgraduate training and
experience in the department of pathology
of a medical school recognized by the Re-
gents of the University of the State of
New York, including training and experi-
ence in pathology, bacteriology, and re-
lated departments, or an equivalent com-
bination of training and experience have
been considered as meeting the require-
ments for directors and pathologists out-
lined in Regulations 21 and 22 of the Sani-
tary Code, They must qualify in pathology
by examining a series of tissue sections.

Directors, pathologists, and bacteriolo-
gists shall either be on full time or devote
the major part of their time and attention
to the work of the laboratory. When they
cease active laboratory work for a long
period of years, their qualifications must be
reviewed in the light of advances in knowl-
edge in bacteriology and pathology that
have taken place in the interim, before ap-
proval is issued.

Persons in charge of laboratories ap-
proved for examination of milk, baby for-
mula milk, and water, and for examinations
concerned with eating, drinking, and cook-
ing utensils shall have had adequate train-
ing and experience in the technical proce-
dures involved and, in addition, shall be
thoroughly versed in the principles of sani-
tary science in order that they may be
competent to interpret the significance of
the laboratory findings. Those in charge of
sanitary chemical analyses of water in
laboratories approved for this work shall
also have had ample training in chemistry,
including eourses of instruction in ana-
Iytical chemistry. Persons in charge of
laboratories approved for bio-assays of vita-
min D milk shall have had adequate train-
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ing and experience in the technical proce-
dures and shall be competent to interpret
the significance of the laboratory findings.

Before approval is issued, the laboratory
is inspected by a representative of the Divi-
sion of Laboratories and Research to de-
termine that the facilities available, includ-
ing space, lighting, and equipment, are
adequate for conduct of the work for which
approval is desired.

Approval is granted annually. It termi-
nates automatically with changes in the
persons in charge of work for which ap-
proval has been issued. New appointees
must qualify in the usual manner,

Approval for any type of work may be
withheld or withdrawn if examinations are
undertaken that are required by the Sani-
tary Code but for which approval has not
been granted, unless duplicate specimens
are sent to an approved laboratory for offi-
cial tests; or if the articles of agreement
are not observed,

Specimens for comparative examination
are submitted to the approved laboratories
from time to time in connection with main-
tenance of standards and may also be sent
upon request of a director.

Article 16, Section 185, of the Penal Law
as amended in 1947 requires approval by
the state commissioner of health for the
use of living animals in scientific tests, ex-
periments, or investigations. The term
“living animal™ has been interpreted to
apply only to dogs, cats, horses, guinea
pigs, rabbits, mice, and other mammals,

Article XXIIT of the Public Health Law
requires the registration of places where
cultures of pathogenic microorganisms or
viruses are handled. This registration does
not apply to laboratories maintained by the
federal government, state, a municipality
or a county. The registration law has no
relation to the approval of laboratories, but
provides for the compilation of a list of
addresses where strains of the incitants of
disease are maintained.
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