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REPORTS OF THE SPECIAL COMMITTEE UPON THE
STANDARDISATION OF PATHOLOGICAL METHODS.

The Special Committee beg leave to present to the Medical Research
Committee two reports upon subjects of great importance in the recog-
nition of venereal disease—the laboratory diagnosis of gonocoecal infec-
tions and the methods for the detection of spirochastes. They have again
to acknowledge gratefully the assistance given to them by Colonel L, W.
Harrison, D.S.0., K.H.P., throughout their consideration of these sub-
jects and the preparation of the reports. To other workers they are also
greatly indebted for help in particular directions, as will appear in the
text of the reports, and to all these they would express their gratitude
here.

No. 2.—THE LABORATORY DIAGNOSIS OF GONOCOCCAL
INFECTIONS.
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I¥TRODUCTORY.

The Committee desire to call attention to the special difficulties asso-
ciated with the diagnesis of gonococcal infections, and to recommend
the employment of methods whereby the chances of incorrect diagnosis
may be reduced to a minimum. Their action is prompted by a recog-
nition of the inereased call made upon the hacteriulngical laboratories
of this country under the provisions of the Venereal Diseases Act. A
wrong positive diagnosis may be the means of inflicting grave injury upon
the individual ; a wrong negative diagnosis is liable to injure the family
of the individual and the community to an even grealer extent.

The stage has not yet been reached at which a diagnosis can be made
with certainty in all cases by bacteriological methods alone, There still
remain cases of latent gonorrhea, both in the male and in the female,
which fail to react to any of the bacteriulugical tests at present at our dis-
posal. In this as in any other infectious disease bacteriological evidence
cannot always replace clinical. It is an adjunct, the value of which
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l.—THE LOCALITIES TO BE EXAMINED FOR THE PRESENCE oF (GONOCOCOL.

For diagnostic purposes the acute stage of gonorrhea with its abundant
discharge, whether from the genito-urinary passages or the conjunetiva
(in ophthalmia) presents little or no difficulty in this connection. All
that is necessary is to spread a film and make eunltures of the abundant
secretion which is nsually available for the purpose.

In cases where there is little or no secretion the procedure is more
difficult and the Committee are indebted to Dr. G. T. Western, of the
London Hospital, who has a peculiarly large experience in cases of this
kind, for a description of his method,

A. In the Male the gonococer may persist for long periods in:—

i. A deep follicle in the anterior urethra, a para-urethral canal,
Tyson's duct or in Cowper’s glands.
ii. Behind a small, incomplete striciure.
11, In the prostate or seminal vesicles.
iv. More rarvely in the bladder or kidney.

Persistence in the first three regions may lead o the development of a
chronie gleet, although chronie prostatic or vesicular infection may be
present without any visible gleet.

The routine procedure should be as follows: —

(a) The patient is to be instructed to present himself when he has
held his water for 4 to 6 hours,

(6) The meatus should first be cleansed with an alcohol swab applied
for about a minute, and an attempt then made to express
secretion from the deeper part of the urethra. If this be
present films should be made.

(¢) Massage of the prostate, seminal vesicles and Cowper's glands,

s being made of any secretion which appears at the meatus,

(d) Urine should then be passed, and the first ounce collected in
a sterile tube. This 15 centrifuged, and the deposit examined,
smears and cultures being made.

(¢) Gonorrheeal infection of the bladder or either kidney demand
the co-operation of a trained cystoscopist to proeure samples
of urine from the bladder and both ureters respectively, for
the purpose of comparative study by films and cultures.

B. In the Female the gonococeus may be harboured for long periods
i —
i. The urethra and para-urethral ducts.
i1. The glands of Bartholin.
iti. The cervix.
iv. The uterus and tuhes.

Merely to secure a smear from the vulva is (save in the vulvo-vaginitis
of children) of absolutely no value in demonstrating the absence of
gonorrheal infection.

Films and cultures should be obtained by the following procedures . —

(@) The urethra should be examined for any discharge. After
cleansing the meatus the urethral canal should be massaged
torwards with the loop end of a fine hairpin through the
anterior vaginal wall, or material may be secured by intro-
ducing the looped end of the hairpin into the nrethra itself.
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vision of the reagents and a carefully regulated technique. It will be
serviceable to call attention to these possibilities of error.

(1) Thickness of Film.—If the film be thick or irregular in its thick-
ness, decolorisation becomes difficult, and Gram-negative
urgamsma may in parts retain the stain.

(2) Drying Over the Flame.—If this be accomplished too rapidly,
and the film be subjected to too great a heat, ambiguous
results are obtained.

(3) Anilin Water Gentian V'iolet,—This has to be fresh; old solutions
fail to afford a differential stain.

(4) lodine Solutton (Lugol's Solution)—To a slighter extent the
same is true regarding this. With age and exposure it loses
ite differential properties.

(d) Aleohol—This must be absolute, t.e., 98 per cent. or over.
Weak alcohol decolorises Gram-positive organisms. There
is gradual decolorisation with absolute alcohol, but only after
a length of treatment that is not employed in ordinary routine.
It should never be used for more than two minutes.

(6) Counterstain.—Gram-positive organisms, which suceessfully re-
sist exposure to absolute alcohol for two minutes may be
decolorised, the gentian viclet being masked—(a) li the
counterstain be in too concentrated a solutiom, (b) if it be
made up in a weak alcoholic solution, or (¢) if when properly
prepared its action be prolonged. As a result Gram-positive
organisms may appear to be Gram-negative,

To obviate these fallacies numercus modifications have been proposed
(Weigert, Unna, Giinther, Nicolle), The most unsatisfactory step in the
process 1s the employment of the unstable anilin water gentian wviolet
combination. This has been replaced by carbolic acid gentian violet.
Recently W, Jensen('), of Copenhagen, has shown that the intensifying
action of either anilin-water or carbolic acid on gentian-violet is quite
unnecessary,(?) and as his method removes the greatest stumbling-block
in the way of successful technique, and gives excellent and consistent
results, the Committee recommend that it be employed to the exclusion
of the original method. Briefly, Jensen (1) discards the amnilin water,
(2) increases the concentration of the iodine solution, and (3) counter-
stains by neutral red.

The exact technique of Jensen’s method may be deseribed as follows: —

1. Make the film thin and evenly distributed.
2. Fix in the flame, taking care to aveid overheating.

(In laboratories dealing with much routine examination,
it 18 to-day almost universal to make films on the slide and
not on the cover glass. Overheating is guarded against by
testing the heated slide against the back of the hand.)

4. Let the preparation become cool.

4. Stain with a 05 per cent. aqueous solution of methyl violet
(6 B.) for one quarter to half a minute.®

5. Pour off the mass of methyl violet solution and wash away the
remainder with a drop or two of strong Lugol’s solution
(iodine 1 part, potassinm iodide 2 parts, distilled water 100
parts). Do not wash off with water.

(V) Berl, Min, Welnschr,, 1912, 49, 1663

(*) Unpa and others have shown that the essenee of this process lies in the reaction
between one of the para-rosaniline series of dyes (gentian violet, methyl viclet and
Victoria blue) and iodine in the presence of the bacterial body.

#* This solution remaing stable for months.
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with the media devised by others. Possibly this dissatisfaction may he
due to the fact of different strains of gonococei varving in their
adaptability to an existence on artificial media. More probably it is
due to the omission from the various authors’ deseriptions of details of
preparation which are apparently unimportant, with the result thai
the copies have been less successful *than the originals. As an
example, the influence of over-heating the medium designed for the
growth of the gonococens seems rarely to have been mentioned. though
it has proved to be a factor of considerable importance, an over-
heated medinm producing a growth which is considerably feebler thaun
one which has been sterilised with the minimum of heat.

The various media which have been devised for the growth of the
gonococeus may be divided into three categories: —

(a) Those which contain human blood, blood-serum. or serous
exudates, such as ascitic, plenritic, or hvdrocele fluid,

{6) Those containing animal blood-serum.

(¢} Those which contain none of these but, in their place, artificially
prepared enriching substitutes,

Media which contain human blood sérum undoubtedly give the
best results, and serum derived from shed blood is better than
that of exudates, the latter being apt to vary in their constitution and
prove disappointing. Animal serum is often good, that of horse, pig,
rabbit and guinea-pig being perhaps the 1most successful, but the
bactericidal action of sera derived from the same species of animal
varies, and this has been found by some workers to be a cause of
variability in the media prepared from them. Of the artificially pre-
pared enriching substitutes, many have recently heen prepared which
have proved very successful in the isolation and sub-culture of the gono-
coccns. It is true that the growth ohiained on them may not be so good
‘as some which may occasionally be obtained on media of class (h) above,
but they are not so inconstant as these and are therefore preferable for
routine work.

In consequence of the diversity of opinions as to the best culture
medium, a series of comparative tests has been carried out by Captain
David Thomson, R.A.M.C., at the Rochester Row Military Hospital, and
his results have heen communicated to the Committee. Three medis
“proved themselves eminently satisfactory : (i) Thomson’s human plasma-
glucose agar, (ii) Cole’s tryptic blood agar, and (iii) Gordon and Hine's
trypsinised pea extract agar, each of these having been prepared by its
originator. The last named was prepared for the cultivation of the
‘meningococcus, and it is quite probable that if the reaction of the medinm
were made + 6 (Eyre’s scale) instead of + 1, it would enhanece its value
as a medium for gonococcus,

The method of preparing each of these is given in Appendix T.

[V.—Mernons ror tine Provveriox oF 4 Focarn Goxococcar REscTios

Long years before the gonococcus was dizcovered a common method of
testing whether cure had been effected was by observing whether aleoholic
or venereal indulgence brought about a veturn of the gleet. Since the
cansative agent has been known it has heen found that the gonococei
reappear in the discharge which is so induced. This renewal of

e inflammation and discharge is most directly and most effectively
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technique was shown by Teague and Torrev('), whose work was con-
firmed and extended by Wollstein(®*) and Watabiki(*), to be due to the
fact that there exist numerous strains of gonoeocei, which arve so distinet
that cultures obtained from ome case and employed as antigen in the
complement fixation test upon another clinically well-defined case of the
disease, may wvield a negative result. Torrev recognised as many as
- 14 different strains of gonococcus.

To guard against this defect Schwartz and MceNeil(™) (1911) intro-
duced and employved a polyvalent antigen, formed by pooling
together several cultures known to be serologically distinet.  They
found that an antigen composed of six pooled strains failed to detect
cases of clinically determined gonorrhea which were detected by an
antigen composed of twelve. To-day there is upon the market, provided
by a well known American firm, an antigen containing all the 14 strains
deseribed and isolated by Torrey. The multiplicity of strains required
to produce an efficient gonocoecus antigen is a matter which demands
further study.

Here it should be added that blood serum from one other disease
only has thus far been recorded as occasionally affording a positive result
when tested with gonococceus antigen, namely, cerebrospinal meningitis(*}),
and here the observations are conflicting. The sympioms of the two
diseases are so distinet that if there be this cross fixation it introduces
no danger of false diagnosis,

It is this test, as modified by the emplovment of a polyvalent antigen,
that has been extensively emploved in the United States, so that there
is a considerable literature upon the subject, and on the whole a striking
uniformity in the results obtained. Confirmatory reports have been
published by Major (now Brevet Colonel) Harrison(®) in this country, and
by Ower(") in Canada.

The Advantages, Disadvantages and Limitations of the Complement
Fizration Test.

The obvious advantages of this indirect method of diagnosis are
that : —

1. 1t requires no preparatory directions to the patient or action on
his part.

i1. It may replace examination of the genito-urinary passages by
removal of blood from one of the extremities, and may thus be conducted
without a knowledge on the part of the examinee as to the nature of
the investigation.

m— - -

(') Teacve and TorreY, J. Med, Ressarch, Bost, 1907, 17, 223, See also TORREY,
Jdbid.. 1910, 23, 95.

() WoLLSTEIX, J. Erper. M., N.Y., 1907, 9, 588,

(Y) Waramgi, JJ. Infect. Dis., Chicago, 1910, 7, 159,

{*) Scawanrrz and McNEiL, Am. J. M. Se., Phila, 1911, 141, 693 and 1912, 144,
815 and ScHwaARYz, ibid., 1912, 144, 369,

(*) Wollstein (1907) obtained crossed fixation between gonococcus nnt:iﬁn and anti-
menin us serum and wice verse. Vannod (1907) obtained none. hwartz and
McNeil obtained positive results with Flexner's anti-meningococeus serum, but none with
sera from cases of cerebrospinal fever. Major Bowman, C.AM.C., reports to this
Committee that at Folkestone in the late epidemic the serum of two cases of eerebrospinal
fever was found negative when tested against gonococens antigen. It is in fact eminently
unlikely that anti-bodies should appear in t]:alirlmd after acute disease of but a few days'
duration, and quite likely that they shonld make their appearance after repeated injections
such as are necessary for the production of an anti-meningococcus serum, Admittedly the
gonoeocens and the meningoeoccns are nearly related.  (See also p. 33.)

(*y Harrizox, J. Roy. Army Med, Corps, Lond,, 1914, 22, 125,

(") OwER, Canadian Mgd, Aszs. J., 1914, N.S. 4, 1074.
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are careful to describe their technique, agree with singular accord
in laying down that a pusutne eomp emﬂnt fixation reaction is most
reliable, more specific in fact than is a positive Wassermann test.
It is asserted that, contrary to what is the case in syphilis, there is no
non-gonococcal infection in which the blood serum gives a positive re-
action. Reference has already been made (on p. 11) to the case of cere-
brospinal fever with its allied micro-organism. The observations of
Thomas, Ivy & Beardsall(*) that out of 180 cases of possible gonorrheea,
a gave a positive reaction with an antigen formed of 3 strains of Wicro-
caccus catarrhalits has no direct bearing.(*) What is necessary, and to
our knowledge has not vet been afforded, is the demonstration whether or
no infections with the Micrococcus catarrhalis afford pnﬁl’me reactions
with gonococcus antigens.

[t will be seen from the above that while it cannot replace other
methods of diagnosis, the complement fixation test may, in certain cases,
be the only laboratory means by which a gonococcal infection may be
diagnosed. It is most likely to be of value in cases of metastatic
infection where direct denmnstmtmn of the gonococcus may be difficult,

if not mlpusslhla and it is in these that the highest proportion of positive
results is obtained.

As for the Wassermann reaction, and for the same reasons, the Com-
mittee cannot at present recommend any one standard method of comple-
ment fixation. They can at most append the methods of four careful
ohservers, each of which has been well tested, and invite workers in this
country to report their results with ome or other method snd sug‘g‘est
1mpmvements

They recommend that such steps be taken as are necessary to secure
the provision of an official standardised polyvalent antigen. It would
be an advantage if in addition the polyvalent gonorrheal antigen
supplied by one or other firm were issued under Government control, i.e.,
that each batch of such antigen be tested officially and i1ssned with date
of preparation, serial number, and certificate that it has passed the official
test.

They recommend that in tests made for official returns the method of
ecomplement fixation emploved be clearly stated.

They are of opinion that the laboratories in which gonorrheal comple-
ment fixation tests are performed for the public services should be few
rather than many, the laboratories selected for the performance of
Wassermann tests being utiliged for this purpose.

The fact that the complement fixation test for gonorrhea has nol, so
far, with rare exceptions, been emploved in (ireat Britain, makes it
pusﬂlhle to recommend that reports upon this test be accepted only from
pathologists who have been thoroughly trained in the performance of the
test and of the control ohservations which are necessary for it. In
respect to payments for this test, it should be placed upon the same
footing as the Wassermann reaction.

(") Areh. ITnt. Med., Chicago, 1915, 15, 265.
) In four out of these five the same serum gave a stronger positive reaction with
polyvalent gonococeus antigen, the remaining one was negative with the polyvalent

gonococcus antigen.  See also the same authors in Sargery, Gynaecology and Obstetries,
1914, 19, 340.
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5 per cent. eaustic soda is added until the reaction is nearly neutral to litmus, but
it is important that i1t should nmot he alkaline to this indicator. The fluid thus
obtained is known as ‘‘ stock tryptic broth  or ¢ Tryptamine.” ()

(i) Preparation of the Agar.—To 1 volume of the above broth add 2 volumes of tap
water, and, if necessary, render the mixture distinctly acid to litmus by the cautious
addition of strong hydrochlorie acid. Add agar (powdered or fibre) to make 2 per
cent. Dissolve by steaming and filter according to the usual laboratory procedure.
To every 500 e.c. of the agar at the temperature of 65° to 70° C. add 50 c.c. of
defibrinated sheep's blood and one egg-white, well beaten. The addition of the
ege-white is found to assist in the subsequent formation of the clot and materially
to improve the final yield. The mixture should be transferred to (Hrlenmeyer)
flasks, and must be steamed for 45 to 60 minutes. The best yield is obtained by
steaming in volumes not greater than 1 litre. The bulk of the clot can be very
rapidly removed by straining through a fine wire sieve, the clot being squeesed by a
glass plate or clock glass. The final clearing is effected by straining through a
mat of glass wool supported on a perforated filtering disc 1in an ordinary funnel,
tha whola being kept hot by means of a hot water funnel. Or no account must
filter paper or cotton wool be employed.

{iv) Adjustment of Reaction.—The reaction is brought to a hydrogen-ion con-
centration of Py=76. The method adopted is that u by Cole and Onslow.(*)

The method is based on the fact that solutions with the same hydrogen-ion econ-
centration give the game tone and intensity of colour with certain special indicators.
As bacteriological media are generally coloured, allowance must be made for this
by viewing the standard solution through a layer of the medium employed. It is
important to keep the relative concentrations of the indicator in the standard and
test solutions quite comstant. The effect of dilution of bacteriological media on
the hydrogen-ion concentration iz relatively slight. The tubes used for the method
must be of thin clear glass, of exaetly the same diameter. The stand figured below
15 adapted to hold special test-tubes having an external diameter of five-eighths of

an inch. ()

v

Stand to hold six test-tabes for colorimetric estimation.

In the method described the comparison is made with tubes containing phosphate
salutions of Py 75 and 7-7, 1t being desired to obtain a tint intermediate between
these. If preferred a single tube containing a phosphate solution of Py 76 can
be employed. This it left to the choice of the worker, some preferring the single
tube, whilst others find it easier to get between two limiting tubes.

The standard solutions reguired are best pru&nred by adding standard soda to a
standard solution of acid potassinm phosphate (KH, PO,).

0-2 M. Acid Potassium Phosphate.—Dissolve 27-231 gm. in distilled water and
make up to 1 litre.

(') A concentrated solution of Tryptamine can be obtained from Messrs. Baird &
Tatlock (London). :

(*) Loe. cit.

{*) The colorimeter stand and special test tubes can be obtained from Messrs. Baird &
Tatlock (London),
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that seen through X and Z. In this case the volume of water that has to be
added to (1) and (5) is the same as the volume of soda employed.

For every 0rl c.c. of N/20 alkali required for the 5 c.c. of broth, 0-1 c.c. of
normal soda is added for 100 c.c. of broth., Sterilise by steaming or autoelaving as
described above. ;

This medium is mainly used for testing fermentation reactions. Glucose, maltose
and sucrose aro employed in 1 per cent. concentration. The best indicator is
fhgnﬂlqsu]phnue-phthnlem_. 4 c.e. of a 006 per cent. solution being added to every

00 e.c. of the sugar broth.

C.—The Preparation of Tryptamine-Spleen Broth,

Remove the capsuls from a bullock’s spleen (milt). Mince the pulp and weigh.
For every 100 grms. of pulp take 200 c.c. of water and 9 grms. ag gelatine. Dis-
solve the gelatine in the water, cool to 40° C. and add it to the pulp. Incubate
for two hours at 87° C. For every 1,000 grms. of spleen pulp taken add 20 c.e.
of defibrinated sheep’s blood. Aﬂg also one egg-white for every 500 c.c. of the
total mixture. Steam for an hour. Strain through a fine wire sieve. Cool to
45% C. and measure. To every 100 c.c. add 2 c.c. of one of the pancreatic extracts
mentioned above. Place the mixture in a tall cylinder and allow to stand at room
temperature over night. Siphon off the clear fluid and measure. To every 100 c.c.
add 50 c.c. of tryptamine broth. Adjust the reaction to Py =76 as described for
the T.B.E. broth. Tube and sterilise by the intermittent methad.

D.—The Preparation of Tmp!ami-na—ﬁpiﬂén-ﬂlmd Agar.

Prepare tryptamine-blood-extract agar, as deseribed above, except that 25 per
cent, ngar is employed. Adjust the reaction to Py =76, as described in A (iv).

To 200 c.c. of thiz add 100 e.c. of the tryptamine-spleen-broth, also adjusted to
Py=76 Tube and sterilise.

IT.—Tryesixizen Pea-Exrraor Acar (“ Tryeacar '") (Gompox axp Hixe).

A —Prepuration of Saline Pea Extract.

Take 100 grammes of peaflour (Pearce Duff’s) and add 1 litre of distilled water with
100 grammes of salt. Mix and steam for half-an-hour; stirring occasionally, Allow
to settle and filter. then sterilize and label ** Baline Pea Extract.” This pea-flour
extract should preferably be freshly made for each bateh of agar. The filtering
should be done through an English make of Chardin's filter paper, which may he
obtained from Messrs. Baird & Tatlock ; ordinary filter paper or wool must not he
used. The quality of the peaflour is of great importance. The extract mav be
tested by adding one drop of concentrated HNO,, when a heavy precipitate forms
which should dissolve in excess of the acid, This test, however, 15 not of very much
value; the only real test is that of ** growth ' when the extract is made up with
the medium,

B.—Preparation of Trypsin Broth (Douglas).

Take some fresh bullocks' hearts, free from fat and vessels, mince the meat very
finely and weigh, To each half kilo. add 1 litre of water and make distinctly
alkaline to litmus with 20 per cent. KOH solution. Heat this slowly to 7569-80° C.
for five minutes. Cool to 37° C. and add 1 per cent. of liguor trypsinae co. (Allen
& Hanbury’s) and keep it at 37° C. for thres hours. (The trypsin preparation
mentioned should be nsed, as several others have not ,nrcwet] satisfactory.) When
trypeiniging is finished, test for peptone in the following manner:-—Take 5 ec.em.
of broth, add -1 c.em. of & per cent. solution of CuS0, ; mix, and then add 5 c.cm.
normal NaOH: a true pink colour indicates that trypsinisation is sufficient; a
hluish-purple shade that it is incomplete. Then render slightly acid to litmus with
glacial acetic acid and bring slowly to the boil for a quarter of an hour. Leave
covered overnight in a cool place and siphon off the clear liguid in the morning.
Make thiz broth distinetly slkaline to litmus and (if not to be used at nnng']
starilise in an antoclave at 118° C. for one hour on each of two days. The necessary
addition of acids and alkalis must be carefully made, little by little, so that there
shall be no excess of either.

(! —Preparation of Fibre Agar. -

Weigh out the required quantity of fibre agar, cut up small with scissors, place
in o large flask or enamel pail and wash twice quickly in water. Drain thoroughly,
add water just to cover and put in g]&c:ia] acetic acid to 0025 per cent. Mix well

and leave for a quarter of an hour. Pour off the liquid and wash theroughly four or
five times to make sure that all the acetic acid is washed out. Drain carefully.
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fugated ; the supernatant fluid was then pipetted off and placed in a tightly corked
sterile bottle, a capillary drop of lysol being added as a preservative. This was
placed in the ice chest until required for tests,

?‘iﬂma recent experiences have led us toa helieve that possibly a better antigen
might be obtained by allowing the suspension of cocci in the saline to remain for
saveral hours without shaking, at a temperature of about 372 C., as ‘a more
thorough extraction seems to take place by so doing,

For the titration cf the antigen we have used as a positive control either the serum
of a patient who has been treated with injections of dead gonococei, or else Torrey's
antigonococcie serum, as prepared by Parke, Davis & Co. This is serum from an
animal which has been immunized against many different strains of gonococei.
The quantity of antigen to be used 1= the quantity that will completely inhibit
hemolysis of the given suspension of red blood cells in the presence of definite
ﬂuantit-im of itive serum and complement; provided that double this amount

oes not interfere with complete heemolysis of the cells, using o normal serum and
complement. Our daily routine is as follows: —

1. Titration of the Complement with the given guantity of red blood cell suspen-
sion and given quantity of an amboceptor of known hmmolytic strength, the object
of this being to determine the exact complement value of the guinea-pig serum
used. Careful estimation of the exact gquantities of amboceptor and complement
to be uszed is of the greatest importance if accurate and reliable results are to
be obtained,

2. Titration of antigen against a positive serum. This procedure gives us known
quantities of amboceptor, complement, antigen, and red h];uud cell suspension,

The technique of the day may be graphically depicted as follows, using the anti-
sheep heemolytic system in a positive case.”

TABLE 1.
, : Sheep's red
Pg:‘i S Antigen. (_'llgmplﬁmm:t Amboceptor. | blood cells | Hemolysis.

Fie T Pt Ot & per cent.

0-156 e.c. 0 0-05 cc. 0-05 e.c. 005 e, Clomplete.
010 ce, 1] 0+05 cc. 0-05 e.c. 005 c.c. Complete.
0-05 c.e. 0 0-05 e, 005 e.e. (-05 e Complete.

0 Double titrated | 0-05 c.c. 005 c.e. 0-05 e.c. Complete.

quantity.

0 0 0-05 e.c. 005 c.e. 0-05 e Complete

0 0 [ 005 e.e. 00 ee. None.

i ] 0-0h e.e. 0 004 c.e. None.
0-15 c.c. Titrated quantity | 005 c.c. 005 cic. 03 .o None
0410 e, - 008 c.o. 005 o.c. 005 .. None,
005 e.e. - 0-05 c.e. 005 c.c. 006 e, None,

Pos. sernm.
010 c.e. - 0-05 c.c. 005 c.e. 0-0hee. | None,
0-10 ee. 0 005 ee | 0:05c.e, 005 ee. | Complete.
I ¥

II.—Owen's MerHOb,

Abstracted by permission from the Article by Major J. J. Owes, C.AM.C.,
Canadian Medical Association Journal, 1914, N.S. 4, 1074.

The techinique is given here in detail inasmuch as careful preparation of the
reagents is essential for the best results.

* Complement.—A guinea-pig is bled 12 hours before the tests by cutting the
carotid arteries. The blood is allowed to clot, put on ice, and immediately before
use the serum is withdrawn. It is cleared by centrifugation if any red cells are

rospnt.

Amboceptor.—Four or five injections of from 2 to 5 c.c. of a & per cent. solution
of fresh agmp red blood cells in normal saline (0-B5 per cent.) are made into the
ear vein of a rabbit at intervals of five days. Ten days after the last injection the
serum is titrated to determine its value as an amboceptor. If suitable, the rabbit
is bled, the blood is allowed to clot, the sermm withdrawn, then inactivated by
heating at 56° €. for 30 minutes to destroy its natural complement, placed in
ampoules and stored on ice.
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to be too concentrated, in which case a weaker solution is used. The following table
gives the usual routine titration: —

Tubes : 1L I11. IV. ¥ WL SWIE WIIT: EX
.Entig&ﬂ_.ﬂu g, Db ee. 0:lce 0°2ee Odee. OB, 008, oo, 19ce. 1 dog,
Complement 10 94, 2 units in each tube
Known Posi- 0°2 ¢.¢ in each tube.

tive Sernm
Saline eee Add to 2 e, in each tube

Incobate in water bath at 37-3° C. for thirty minutes, then add:—

Amboceptor v+ 2 units in each tube,
Red Blood Cells 2-5 95 ... U5 ¢ ineach tube.

The presence of antigenic qualities is determined by the presence of inhibition
of hemolysis, and in a good antigen this should be present in the second or third
tube.

To determine the anti-complementary properties the above test is repeated,
omitting the known itive serum. This is an important titration, and in a
suitable antigen hmmolysis should be complete in the tube representing double the
unit of antigen chosen for the test,

The routine usually followed each day when tests are made is; -

1. Titration of complement.
2. Titration of antigen.

3. Tests mg:r. Here three tubes are used—one as a control without antigen
and the other two with different quantities of antigen. The unit of
antigen used is usually one-half the greatest amount showing complete
hemolysis in the anticomplementary titration. A known positive and

a known negative sernm are included in each series of tests as additional
controls.

The following is a table of the test: —

Tubes E 11, I1I.
Suspected Serum ... 0-2 eq. in each tube.

Complement s 2 units made up to 0-5 c.e. in each tube.

Antigen ... None. 2 unit. 1 unit.
Saline aih «s  Add to make total guantity 15 c.c. in each tube.

Incubate in water bath at 37-5° c.c. for thirty minutes and then add:—

Amboceptor .- 2 units made up to 05 c.c. in each tube.
Bed Blood Cells 2:52¢ (-5 c.c. in each tobe.

Return to water bath at 37-5° C. for thirty minutes,

Instead of the last step in the above table the red cells may be sensitised
synchronously with the first part of the test by adding equal quantities of ambo-
ceptor (two units made up to 0-5 c.c. with saline) and red cells. The mixture is
incubated in the water bath at 37-5° C. for half an hour. One c.c. is then added
to each tube and the tubes returned to the water bath. The sensitising of the
red cells has the effect of hastening the reaction.

The method of reading the results is of importance. This is done when hmmolysis
is complete in the controls. A strong positive reaction consists in complete in-
hibition of hmmolysis, For diagnostic purposes it is doubtiul if it is wise to return
a report of a positive reaction if there is less than 50 per cent. inhibition of
heemolysis, which one wonld term a weak positive reaction.”

e —
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the antimma}alamuutar dose, This titration should be conducted and the antigen
standardized before the main tests are adjusted,

In the following table the results of an anticomplementary titration of a gono-

coccus antigen are given, the approximate dose having been ascertained in previous
titrations: —

Anticomplementary Titration of a Gonoecoccus Antigen.

|
Anti- Shean's
. Comple- shee P
Antigen P | Corpuseles Resulia.
Tube. ment. Ambo- - .
1:10¢.c. } 25 Hxmolysia,
1:20 e.c. ceptor, ( E_fﬂ "
Units,
Lo Lo =] ]
1 0-2 1 HE-: gy & 1 = £ | Complete hremolysis.
2 0-4 1 |2Eg= 2 1 |== | Complete hemolysis.
3 0°6 1 [Hegm | 9 1 a‘: Complete hemolysis. -
4 0-8 b FE S g | 1 -ﬁ“?' Slight inhibition of
e B = | hmmolysis.
5| 10 I [52Eg° 2 1 |B3%| Marked inhibition of
o i —§:r: hiemolysis. 1
(i ] I |eggg.al 2 1 3 2 .| Complete hwwmolysis.
—_ e 2L ﬂl = e T3
I 7 | |E-E

Ii the antigen is new and the anticomplementary dose is entirely unknown, it
may be necessary, in making this titration, to use a different dilution, with higher
and lower dozes. In conducting the main test the foregoing antigen could be used
in dose of 0-2 or 0-4 c.e. of this dilution.

The Test.—The serums should be fresh and clear, and heated to 56° C. for one-
half hour. VFor each serum use four test-tubes (12 by 1 cm.), arranged in a row.
Into each of the first three place the dose of antigen and increasing doses of
serum—0:-05 c.o., 0r1 c.e., °2 ¢ the fourth tube is the sernm control, and into
this is placed the maximum dose of serum (02 c.c.) but no antigen; 1 e.c. of com-
plement diluted 1:20 is added to each tube. The following controls are included : —

1. A pogsitive control with an antigonococcus serum or with the serum of a patient.
who reacted positively on a former oceasion.

2. A negative control with the serum of a healthy person.

Both of these controls may be set up with but the maximum dose of serum
(02 c.c.).
3. The serum control of each serum is conducted in the fourth tube of each

series, At the completion of the test this tube should show complete hmmolysis.
and thereby indicate that the serum was not anticomplementary.

4. The antigen control at this time ineludes the dose of antigen and complement.
5. The hemeolytic system control at this time receives the dose of complement.
6. The corpuscle control receives 1 c.c. of the corpuscle suspension.

To each tube sufficient saline solution is added to bring the total volume up to-
about 2 ec.c. The tubes are shaken and incubated for one hour at 37° C. in the
thermostat or in a water bath (not less than 1 hour), when 2 units of antisheep
amboceptor and 1 c.c. of sheep corpuscle suspension are added to each tube except
the corpuscle control. The tubes are gently shaken again and re-incubated for
an hour or longer, depending upon the hmmolysis of the contrals, after which the
resuits are recorded. This secondary incubation may be omitted and the tubes
placed in a refrigerator overnight and the results read the next morning., Under
these conditions hmmolysis occurs slowly, and according to some workers in this
field the reaction becomes more delicate. Conducting fthe primary incubafion by
placing the tubes in o vefrigerator at 82 C. for 4 hours or overnight after the method
of MeNeal, followed by the addition of 2 units of hemolysin and 1 e.c. of corpusele
suspension to each tube and incubation in a water bath at 35° C. for & to 1 hour
yields particularly delicate reactions and intensifies the degree of specific fization.

of complement.
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IV.—Tuomsox's MeTHOD.

A new method of preparing Gonovoccns Antigen and a new technique for the
Complement Deviation Test.

Captain David Thomson, R.AM.C., M.B., Ch.B. (Edin.), D.P.H. (Camb.) has
heen good enough to communicate for the purposes of this Report the following
preliminary description of some new methods. His work was carried out in the
laboratory of the Military Hospital, Rochester Row, London, S8.W., under the
direction of Colonel L. W. Harrison, 1).8.0., K.H.P.

** Introduction—The complement deviation test in gonorrhea is destined to he
of great importance. It is well known that it is extremely difficult to determine,
by clinical and miecroscopic methods, when a patient iz definitely cured of this
disesze. This is especially true in the case of women, and it is a great respon-
sibility for a physician to state that a given case is free from infection. The test
will come to be of great value in this respect. It will prove a great source of help
to the gynmweologist and will aid considerably in the differential diagnosis of many
obscure cases of joint disease. :

Researches whick led to the new method of preparing the Gonococcus antigen.——
The gonococcus is a germ which autolyses or breaks up very readily. For this
reason a vaceine of the organism does not keep well, but rapidly disintegrates and
eventually becomes an autolysate. An investigation was carried out with a view to
finding cause of this autolysis, so that a more stable vaccine might he pre-
pared. I eventually ascertained that weak acids prevented autolysis, but that
weak alkalis inereased it. In consequence we now put up the vaccine in a weak
acid solution by using 06 per cent. acid sodium phosphate instead of ordimary
saline. In the course of this research I found that the gonocoecus was extremely
soluble in alkali, so much so, that if a profuse growth of the germ iz shaken up

q’
with beads in an i‘_li or g solution of sodium hydrate, a clear solution is formed

almost instantaneously. TIf sufficient acid be added to this alkaline solution to
render it acid, a white precipitate is immediately formed, which I take to be au
precipitate of fatty acids. So it would appear that the gonococcus consists largely
of a 'i]‘att._y substance, which is immediately saponified by the addition of an alkali.
The meningococcus is similarly soluble in alkali but apparently not quite so soluble
as the gonococcus and a faint milky tint is left in the solution. A strain of
micrococeus catarrhalis on the other hand is not soluble in alkali, so that a per
manent opaque white emulsion remains after shaking up a growth of this organism

¥

in 55 sedium hydrate. It seems to me that this might be a uszeful method of

dist-iu%:lishing hetween these three allied species of organisms.

Method of preparing the Gonococeus antigen,—Colonel Harrison asked me to try
to work up the complement deviation test for gonorrheea. He had used the
ordinary gonococcus vaccine as antigen with successful results in 1914,  In con-
sequence | employed at first our stock vaccine and found that it gave suceessful
results when used in a stranFth of about 100 millions per c.e. More concentrated
vaccines were too anticomplementary for use. It then occurred to me that an
antigen prepared by dissolving the gonococci in alkali and then rendered neutral,
might be suitable, and indeed it proved to be superior to the vaccine itself, heing
less anticomplementary and at tj;e. game time more powerful as an antigen in
the blood test.

I make up this dissolved antigen in the following manner:—

(1) Prepare a standard emulsion of gonococei such that 1 c.c. contains 1,000
millions per c.c. and place this in a sealed test tube about 1 inch in
diameter. (Emulsion in (-5 per cent. NaH, PO, + 0-5 per cent carbolie
acid.)

(2) Shake up a profuse growth of gonococci (24 hours meubation) in a test
tube containing beads and abont 6 c.c. of saline.

3) Add one half of this concentrated emulsion to a test tube (A) of the same
diameter as that which contains the standard, and add the other half
to a similar test tube (B).

{4) Dilute the emulsion in tube (A) until it exactly matches the standard
comtaining 1,000 miilions per e.c. d

(5) To the other tube (B) add a few c.c. of |5 sodium hydrate to dissolve
the gonococei; a clear alkaline solution will he immediately obtained.
Now add 1:l.l hydrochlorie acid gradually until it s just neutral or very

faintly alkaline to litmus, We now have a nearly neutral solution of
nococel.  Add to this -85 per cent. saline containing (05 per cent. car-
lic acid until the volume iz exactly the same as that in tube (A)
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The Committee in their first report dealt with the diagnosis of syphilis
by means of the Wassermann Test. They have now brought together the
conclusions reached as to the most satisfactory methods for the micro-
scopic detection of Spironema pallidum.*  They desire to express their great
indebtedoess to Mr. |, Edwin Barnard, President of the Roval Microscopical
Society, for the service which he bas rendered in describing in detail the
technique of dark ground illumination. The Committee know of no such
authoritative deseription elsewhere, and they have embodied it in the text
of the Report.

Too much emphasis cannot be laid upon the importance of the detection
of the Spironema as affording the earliest means of diagnosis of syphilis,
and this at a period when elinically it is not possible to arrive otherwise at
a definite decision.  Treatment undertaken in the early primary stage is rela-
tively simple and assured, and is a matlier of weeks; after the infection has
become generalised, with development of a positive Wassermann reaction or
secondary lesions, it is prolonged, uncertain and a matler of months. 1t is
bad practice to defer diagnosis and treatment until the typical Hunterian
chancre has developed.  The duty of the medical man is to suspect the
syphilitic nature of every localised lesion upon the organs of generation,
however small and atypical, and to remember that a simple papule with
tendency to ulcerate may show itsell even within a few dayvs after infection
with syphilis. [t should be the routine practice to examine every such erup-
tion for spirochactes, and if these are not found at first, examination should
be repeated on subsequent oceasions.  The most reliable methods of detection
are so simple and expeditious that there is no excuse for neglect to utilise
them.

I.—CovLLecTioN or MaTERIAL.

The methods about to be detalled are *-].'ILLIEI.H\ '|pp]u:ahln: Ly Hkll]t"l’ﬁl"hli
lesions.  They may also be used for examination of the juices of solid organs.

To obtain good results’it is, in the first place, necessary to employ nel
the contaminated liquid sehich has collec ted on the surface, but fluid freshly
expressed from the tissue of the lesion.

The prospect of success is diminished by any previous local antiseptic
treatment r.-l the lesion. 1T any such treatment has been applied the material
is to he obtained from the dcepht portion of the lesion, or by puncture, with
a svringe, of the nearest enlarged gland.

* In gegarid to the name of this organism the customary nsage of patbologists is not uniform, while
amiong morphologists there have been masumln:rﬂ.undmgs and some anarchy in terminology. The Commities
are indebted o Hr Clifford  Dabell, F.R for a statement of the recognited intecnational conve ntmnr. o
systematisrs gs applisd to the nome nclatore nll this group of organisms which is given in A.Epﬂldi.v. 11 on 4&;
In iplh the view he pxpresses, (hey propose 1o use Spirousna as the name of SR il‘l.-qhh, ng i
organism of syphilis.  As n popular group name for -:unlimrr use the English word * spirochaste ' will be used
for-all the members of ihe group,

(7284). Wit 14927, 3000. 8/18. T.& B. G. 36
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heen reintroduced from Germany, and has become a comparatively
common meins of observation, It is Ill:'lll:l'ESlIEI'I” to note that an
immersion paraboloid was designed by Edmunds about 1 1875, and an example
of the appliance is to be found in the collection of historical ma:rumlnh in
the possession of the Royal Microscopical Society. h! 1879 ]. Stephen-
son deseribed a ‘' Catoptric Immersion [luminator "' {jnunmi nf the Roval
Microscopic Society, 15879, p. 37), which is a complete anticipation ol the
dark-ground illuminator introduced by Reichert, and which embodies the
main principles of the modern spherical surface dark-ground illuminators
which are erroncously regarded as of purely German origin. It must be
admitted that dark-ground illumination has not made such headway as might
he expected of it, in view of its undoubted merits and advantages. This is
perhaps entirely due to the fact that, at least in medical circles, there has
been little effort to master the technique of the subject, simple though it is
hoth in pr |1'|:*1]'1]1 and practice. In prineiple the method consists in rendering
i MICroscopic nh;-*l.'r self-luminous, so that no preliminary treatment such
as hxing or staining 15 necessary, any suitable material being examined in
the living state. The conditions necessary to  achieve self-luminosity are
that the structure or organism should have a refractive index differing sub-
stantially from that of the medium in which it lies, and that it should be
lluminated in such a manner that only the light refracted or reflected
by the uh]m_t can reach the eye of the observer. Under these conditions
greater visibility is secured, and the object is seen as a bright image on a
dark ground. The appliance used to achieve this result is sometimes referred
to as an ‘" ultra-microscope,’” but this use of the term is inaccurate.  The
term °‘ ultra-microscopic "' should only be applied to those methods which
cnable objects to be made visible that are beyond the limits of resolution by
direct methods of microscopic observation.  (See Appendix.) The following
are the essential parts of an outht for dark-ground illamination :

The Microscope.—Any instrument suited to bacteriological work may
he utilised, but it should be provided with rack-work or teral screw
for .dell‘ulll'l}::' the sub-stage lluminating apparatus  and  with  centre-
ing  serews  for  adjusting  the  condenser. (Fig.  1.) The mirror

Fic. 1.

should preferably be mounted separately from the sub-stage econ-
denser, so that the light having once been adjusted in relation to
the mirror, no change in the position of the latter occurs when the sub-stage
rack-work is moved. A mechanical stage gives an advantage for searching
purposes, but it must be of such construction that the sub-stage illuminator
can be racked up until the top of the latter is level with the stage. In other
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o.15 to 0.8 mm. I the cover glass is thicker than this, tube-length should
be reduced, if thinner the tube must be lengthened. The effect of this is
casily seen, particularly with strong illuminants and high-power eye pieces.
I the cover glass is not of the correct thickness or the tube length inaccurate,
the image has a very definite haze surrounding it, which does not entirely
disappear even when the object is in focus, The remedy is to adjust the
tube-length until the image appears bright and clear with no surrounding
nebulosity.  This adjustment is quite easy to perform with dark-ground
illumination. An alternative method is to observe any small bright particle
in the field of view., When tube-length is accurate this appears as a disc
of light equal in form and intensity whether the objective is above or below
the focus, that is, it goes in or out of focus with the same appearance in
whichever direction the fine adjustment screw is moved. If tube-length is
inaccurate, it has a nebulous or misty appearance in one direction. If this
nehulosity appears below the [ocus, that is when the tube moves downwards,
tube-length must be reduced. The opposite conditions indicate that the
tube requires lengthening. No objective of poor quality is satisfactory for
dark-ground work, as no method of observation so accentuates faults or
imperfect correction. 1t is necessary therefore to make sure by ordinary
testing methods, or by submitting the lens to a competent observer that it
is of sufficiently good quality for the purpose in view,

It is recognised, however, that in most bacteriological outfits the 1/12th
inch oil immersion objective 1s the only one likely to be usable, few 1/6th
inch objectives being of sufficiently good quality. By the use of a low-
power ocular ( x 6 or % 8) carcful attention to centration, and the provision
of a suitable stop, this may be satisfactorily utilised for the purpose in view.

A list of Fellows of the Royal Microscopical Society is now being pre-
pared, to whom reference may be made for assistance in this matter or for
help in setting up and adjusting microscopic apparatus. FEnquiries may be
addressed to the Medical Research Commiltee or lo the Secretary of the
Royal Microscopical Society, 20, Hanover Squarve, London, W.

Concise instructions for the use of any available apparatus may be
obtained from Mr, |, E. Barnard, Lecturer in Microscopy, University of
London, King's College, or demonstrations may be arranged by appoint-
ment.

Oculars.— 1f Apochromatic objectives are used, the ocular should be
of the compensating type, otherwise ordinary oculars will suffice.  Two
oculars at least should be provided, a low-power one (circa = 4) for adjusting
and centreing the dark-ground illuminator, and a high power one
(% 8 to x 18) lor observational purposes.

Cover Glasses and Shides.—The cover glasses used must be of good
quality free from biemishes or scratches. At the present time these are
not easy to obtain, but to secure the best results with any save
immersion lenses a cover glass which is free from surface defects
is essential. Examination of the surface with a low power
objective, say a 2/3 inch, will demonstrate its suitability or
otherwise at once. The glass surface should be illuminated with incident
ight at an angle of about 43 to the normal. If gross defects are present
thev will at once become evident. The slides should be of the thickness
specified by the maker of the dark-ground illuminator. The limits of error
should not exceed o.1r mim. Slides of 1 mm. are the thinnest usable, and
1.2 mm, is about the limit of thickness, When an oil-immersion objective
is used, thickness of cover glass is unimportant provided that it is not too
great for the objective to focus through; neither is it so essential to ensure
that the cover glass is free from defects,, as many of these consist of
irregrularities in the glass itself, which are not so evident when the objective
is immersed. In any case it is important that both slides and covers should
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(3) e h-]!-]'li'_'li!'ﬂl sl ace rE'[]{'cTiuy condenser as introduced l;_y
Leitz, (Fig. 6.)
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The relative advantages ol the three types are not particularly well
marked, as any one may be so used as to produce a satisfactory result.
In the birst Ly pez, however, 11 is essential that the condenser should he
one of good quality with a large aplanatic cone, that is, the condenser must
be as free as practicable from chromatic or spherical aberration. Such
condensers are made by Swift or Watson, and vield good results, but it is
important to sec that the apphance for carrying the stop is accurately

Fic. 7.

showing Fath of Ravs in Dark Ground Illuminators

A, Result of Stop in Achromatic Condenser
B. Spherical Surface Illuminator.
C. Paraboloidal Illuminater,

centred to the |1|]li|.' axis, I'he size of the S[Op NECessSary is t|{:|J'L"H{|L'rII O
the N.A. of the objective used, but in practice it is perhaps simplest to
procure a set of stops of various sizes and to use the smallest one which
gives the dark-ground effect.  The second type of illuminator is rather better
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H. F. Angus & Co.,, of Wigmore Street, London, W, This
embodies a somewhat new  but  very  simple  method, It consists
of a specially made incandescent mantle which gives an intense uniform
source of light of about 3 mm. across. It is sufhciently intense for secing
Spironema pallidum, and for differentiating it from other simiwr organisms.
The simplest method of arranging the light for use is to set it up at one
end of a board which may be about 21 inches long by g or 10 inches broad.
In [ront of the light is placed the bull's eye or condensing lens (Vide Figure
§). The position of the latter should be such that the image of the radiant is
projected about 7 to g inches from the condensing lens.  The microscope is
then put at the other end of the board, so that this image of the radiant falls
exactly in the centre of the mirror.  The choice of type of condensing lens is
not important ; either the ordinary bull's eye or a bi-convex lens, not exceed-
ing five inches in focal length, may be employed. The arrangement of the
apparatus is, therefore, that the light is in a position furthest from the
observer, the condensing lens being between the light and the microscope.
The lens must be placed with its surface at right angles to a line joining the
centre of the illuminant with the centre of the microscope mirror.  In the case
ol paraboloidal illuminators it is important to see that the light as projected is
completely filing the back of the condenser, and to ensure that a large image
of the radiant is being projected the bull’s eye must be fairly close to the
radiant. With spherical surface condensers, the bull’s eye may be somewhat
further away, with the result that a smaller imagre of the radiant reaches the
mirror, An arrangement to facilitate the adjustment of these subsidiary parts
will also be supplied by Messrs. Angus & Co. in connection with the new
source of light. In this the radiant and the bull's eye are mounted correctly
in relation to cach other, A fixed mirror is provided on the base-board in such
i position that a vertical beam is projected from the mirror surface. It is
then only necessary to remove the mirror from the microscope, and having
placed the latter in a vertical position, to stand it centrally over the fixed
mirror and satisfactory illumination results without any further adjustment
of the subsidiary apparatus.

Manipulation. There arc many methods of adjusting  dark-ground
illuminators, but the following has the merit of simplicity, and if carried out
with reasonable care is sufficiently correct for any purpose. The illuminant
is first set up in the manner already deseribed with its bull’s eye condenser
in correct relation to the mirror of the microscope. No optical appliance is
put into the microscope itself with the exception of a low-power ocular. The
light is then directed up the tube so that the eye picce 1s evenly and com-
pletely filled with light. That this has been accomplished may be ascertained
in one of two ways. If the observer places his eye exactly over the ocular
and at a distance of from 8 to 10 inches from it, he will see, if the adjustment
is correct, a4 perfectly even disc of light. A more exact method is, if the
Hluminant is sufficiently powerlul, to project a disc of light on to the ceiling ;
if that is impracticable—on to a piece of paper held two or three feet above
the microscope. I there is any lack of centration, due either to the beam
not being projected along the optic axis of the microscope or to the image
of the source of light not falling in the centre of the mirror, it can at once
he ascertained and corrected by manipul'.-tliun of the mirror or alteration of
the position of the light. If the board with a fixed mirror, as already
described, is used, it is then only necessary to shift the microscope about
until satisfactory illumination is obtained, that is, until the beam passes
centrally up the microscope body tube. This adjustment having been effected
the next step is to slip the dark-ground illuminator into the sub-stage. Place
a low-power objective in the microscope and the object on the stage, having
previously put a large drop of cedar-wood oil or glycerine and water on the
top of the dark-ground illuminator; carefully rack up the latter so that the
under side of the object slide is immersed and is nearly in contact with the
top of the dark-ground illuminator. Now get the object into view by suitable
adjustment of the objective.  On observing, it will be seen that the object
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[1l.——S5arFrT CHANCRE AND BALANITIS.

The Committee find no sufficient evidence that what i¢ clinically known

as ‘' soft chancre " or *' soft sore” is a specific disease induced by a

single species of micro-organism.

In these circumstances they recommend that a diagnosis of soft chancre
be founded on clinical evidence, and this only after syphilis has been
excluded by observation extending over a period of twelve weeks, A similar
recommendation is made with respect to conditions of balanitis,

APPENDIX 1.—On the Resolving Power of the Microscope.

IT is necessary to appreciate that mereased visibility is secored by means of dark-ground
illumination, but that resplution, that factor in microscopic observation on which the
elneidation of fine structure depends, is reduced.  When an ohject is seen as a bright

- object on a dark ground it is possible to see much smaller particles than by anv other

means. Il a single molecule in fact conld be isolated and illuminated by a sufficiently
intense source of light, it would be wvisible. The image seen would, however, bear no
relation to the form or size of the object, it would be a bright circalar point of light
surrounded by one or more bright rings.

In all dark-ground illumination work such luminous particles are seen and these may
be regarded az ultra-mieroscopic.  The number visible depends almost entirely on the
intensity of the illuminant, and this constitutes still another reason for avoiding too intense
light sources where the object is to demonstrate the presence of an organism  which i
within the limits of resolution of the microscopic objective emploved.

~_Resolving power is dependent on two factors, the numerical apertore (N.A.) of the
ohjective and the wave-length of the light used.

It is therefore evident that increased resolution can only be secured by increasing the

‘N .A. of our objectives or by decreasing the wave-length ol the light employed. In the
; gfmnt state of knowledge there is no probability of objectives being produced of greater
A

. than those now available, but there is a very wide field for the use of light of shorier
wave-length, such as ultra-violet light, or other invisible radiations. In dark-ground weork,
bacteria and similar translucent objects, which require to be stained to be vigsible by
ordinary methods of observation, are easily shown, bat these are well within the limits
of resolution. An object which is less than 0.2 s in diameter, is bevond the limils of
resolution by transmitted light of average wave-length. As it is impossible o utilize the
full N.A. of an oil-immersion objective by dark-ground methods, the limit is reached with
a congiderably larger object b the latter method,

APPENDIX 1L.—0On #the Nomenclature of the Spirochacte of Syphilis.
By Clifford Dobell, F.R.S.

THE organism was discovered and first named by Schaudinn (1905), who called it Spiro-
chaete pallida. |The name was proposed by Schawdinn, in a joint paper with E. Hoffmann
(1905}, The aothority for the name is therefore Schandinn—not Schandinn and Hoffmann,
as often incorrectly stated| The specific name of the organism is therelore pallida
Behandinn, 1905, and has never been in dispute,

~ The generic name Spivechacte, used by Schandinn, is a mistake [probably first com-

mitted by Colin], the genus intended being Spirochaeta Ehrenberg, 1834, Heinvestigation
ol the type species of this genus (S, plicatilis Ehrbg.), especially by Ziilzer (1910, 1911),
has shown that it is morphologically so unlike the syphilis sparochaete thai the latter cannot
be placed in the same genus.

As the syphilis spirochacte cannot be placed in the genos Spfmc-}mum ]_;]gmnherg.
another generic name must be assigned to it.  The early proposals to place it in the genus
Trypanosoia or Spivilfum were founded upon misconceptions, and need not be considersd
further here. [ Trypanosoma Gruby is a flagellate protozoon ; and Spirillum Ehrenberg is,
PP- definition, only applicable to bacteria of spiral form which are rigid, and not flexible].

he other generic names proposed for the syphilis spirochaete are ;— '

(1) Spiromema, proposed by Vuillemin in June, 1903.
(2] Treponema, 0 v Schaudinn in October, 1905,
i3) Microspivonema, proposed by Stiles and Piender in December, 1905,

(1) The name Spironema thus has priority over the others, and is therefore the correct

genenic name unless it can be shown to be unavailable.—I1 was by Vuillemin, to

lace Spirochacta, on the grounds that the latter is a genus of plants (Schizophyia),
whereas the syphilis organism—according to Schaudinn’s original INterpretation—was a

flagellate protozoon related to the trypanosomes. It is now known, however, that the
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