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Mepicar  gerous infectious disease. It deserves notice that in the greater

OFFICER'S  pumber of cases the local prevalence of disease became known to

REFORT.  41is department through the more detailed enumeration of deaths
which the Registrar General now gives every three months, for
each sub-district of England, in the admirable new series of his
Quarterly Returns; and I am the more glad to point to this illus-
tration of the utility of the detailed Returns, bEGBI.lE'E'lt—JuEtIﬁES
the opinion which { expressed two years ago, that if such an
extension could be given to the Returns, © the quarterly publication
would represent one of the most important aids which could be
rendered to the health-administration of the country.”

As regards the 66 cases, where it was practicable to send a
departmental inspector to the locality, the first division of the
table exhibits in its last colummn, as briefly as possible, the con-
ditions which in each case the inguirer found existing : conditions,
in no case satisfactory, and very rarely other than of the grossest
local neglect. 1 think it probable that the conditions, which this
first division of my table exhibits with regard to the 66 in-
spected localities, would have been found in very large proportion
in the 134 other localities, if the departmental inspection could
have extended thither.

The inadequacy of the present staft of this department to
supervise the local administration of the Diseases-Prevention and
Nuisances-Removal laws, and to meet (or even nearly to meet) by
medical inspection the demands which are made by local outhreaks
or apprehensions of dangerous infectious disease, became in 1870
extremely evident: as may here already have been inferred from
the fact that inspectors visited only a third part of the number of
cases where communication with local authorities was necessary :
and the inadequacy would have been far more evident, were it
not that, in our entire lack of public returns of (not fatal) sickness,
the field where sanitary supervision is needed remains in one
large part of its extent shut out of view. In these circum-
stances the Lords Commissioners of the Treasury approved that
the Estimates (now before Parliament) for the financial year
1871-2 should include a proposal to increase the staff of this
department ; and the increase which is proposed, if it has the
sanction of Parliament, will =0 far diminish the above-deseribed
defect ns to enable a large part of the country to be under fair
sanitary supervision.

III. Regula- III. In 1870, as in previous years, this department superin-
;iutz andm;?h tended the Public Vaececination u]E' England : E::rludin 1;]1\5l pro-
“H”‘lﬂiﬂ e %% ceedings of local authorities and officers under the Vaccination
accination, Act, and the provisions by which the national supply of vaccine
::Fm&h 18 maintained, and the arrangements whlr:liu give effect

o the

he Order of Council regulating the qualifications of public
vaceinators.

In the several divisions of Appendix No. 2., I give particulars
with regard to the various matters of this branch of our depart-
mental work ; and the first division of that Appendix also contains
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particulars with regard to the awards of money, amounting alto-
cether to 5,6851. 8s., which were made to meritorious public vac-
cinators in the inspected unions and parishes, out of the sum which
Parliament had granted for such distribution.

IV. In my last report I described in detail certain communi-
cations which this department had had with the General Council
of Medical Registration and Education on the subject of the
working of the Medical Act of 1858, and stated the determination
to which your Lovdships, at the date when I was reporting, had
come, to propose to Parliament a Bill for the radical amendment
of the Medical Aect. Proceedings connected with this purpose
formed in 1870 a large share of the work of the department. On
the 8th of April the Lord President introduced in the House of
Lords a Bill to provide for the object in view : and on the 7th of
July this Bill, somewhat modified, but with no essential change,
as tl!e result of its discussion in the House of Lords, had its first
reading in the House of Commons. Here, unfortunately, there
was such Rresaure of other public business that the Bill could not
till long afterwards be brought under consideration ; and when at
last its turn for consideration had arrived, the end of the session
was s0 close that no measure requiring much discussion could be
considered. In this state of the case claims were put forward for
the introduction of a new and very controversial subject-matter
into the Bill ; and as the promoters of those claims (which related
to the constitution of the General Medical Council) would not
consent to postpone them for consideration to the present session
of Parliament, the Minister in charge of the Bill was of course
obliged to withdraw it.

I subjoin as Appendix No. 3 the following papers:—(a) a
departmental memorandum, written at the time in explanation
of the Lord President’s Bill, and now supplemented by a note
on each of the two chief questions which were discussed while
the Bill was in progress; and (&) a tabular statement as to the
constituencies which are at present represented by delegates in the
Medical Council.

V. Under the provisions of the Pharmacy Act, 1868, described
in my last year's report, I conveyed to the Pharmacentical Society,
in 1870, your Lordships’ approval of the society’s annual list of
examiners for the purposes of the Act, and have now to submit
to your Lordships the satisfactory report made by Dr. Greenhow
on the London examinations of the society in 1870, as visited by
him for your Lordships’ information. (See App. No. 4.)

I regret to veport to your Lordships that the power which, for
the public protection, the first section of the Act vests in the Phar-
maceutical Society, to preseribe (with consent of the Privy Council)
regulations as to the keeping, dls]ileusiug, and selling of poisons,
is still entirely unexercised. [ believe it to have been by an ac-
cidental oversight in legislation, that, while all other powers to be
exercised for public purposes by the Society under the Act were

Menroar
OFrIcER'S
Reront.

1V. Constitu-
tion of the
Medical Pro-
fession.

V. The practice
of Pharmacy in
Great Britain,
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country : a snbject, concerning which I two years ago submitted
the chief facts to your Lordships,® and on which the Royal
Sanitary Commission has recently made its final report.

I would beg leave to represent to your Lordships that the un-
amended state of those laws, especially as regards the constitution
of local authorities and the powers which they ought to have and
exercise for the prevention of disease, is not only an extreme diffi-
culty and discouragement to persons engaged in sanitary adminis-
tration, but also involves alarge and constantly-increasing waste of
human life; and that since the resources which might be utilised
for the better protection of life are also with the progress of know-
ledge constantly increasing, so, almost month by month, the con-
trast becomes more and more glaring, between the little which is
done and the very much which with amended law might be done,
to reform the sanitary circumstances of the masses of our population,

I believe that your Lordships will deem this matter to be, in
various points of view, deserving of the particular notice of
Parliament. :

In the first place, there is the largeness of the continuing waste
of human life. It seems certain that the deaths which occur in
this country are fully a third more numerous than they would
be if our existing knowledge of the chief causes of disease
were reasonably well applied throughout the country ; that, of
deaths which in this sense may be called preventable, the average
yearly number in England and Wales is now about 120,000 ;
and that of the 120,000 cases of preventable suffering which thus
in every year attain their final place in the death-register, each
unit represents a larger or smaller group of other cases in which

ventable disease, not ending in death, though often of far-
reaching ill-effects on life, has been suffered. And while these vast
quantities of needless animal suffering, if regarded merely as such,
would be matter for indignant human protest, it further has to
be remembered, as of legislative concern, that the physical strength
of a people is an essential and main factor of national prosperity ;
that disease, so far as it affects the workers of the population, is in
direct antagonism to industry; and that disease which affects
the growing and reproductive parts of a population must also in
part be regarded as tending to deterioration of the race.

Then, my Lords, there is the fact that this terrible continuing
tax on human life and welfare falls with immense over-proportion
upon the most helpless classes of the community : upon the poor,
the ignorant, the subordinate, the immature : upon classes, which in
great part through want of knowledge, and in great part hecause
of their dependent position, cannot effectually remonstrate for
themselves against the miseries thus brought upon them, and have
in this circumstance the strongest of all claims on a Legislature
which can justly measure, and can abate, their sufferings,

There are also some indirect relations of the subject which seem
to me scarcely less important than the direct. For, where that
erievous excess of physical suffering is bred, large parts of the

R * Eleventh Annual Report,
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whe'vaoh 6 | Grownd of Inquiry. | ‘Soncerio: e it

the Department.

16. I}f]nmnnﬂm, Let}er from éhﬂ Admi- DLn-mmi li!ttud Dr. Buchanan.— Allegations made
evon. ralty respecting zymotie . | to the Admiralty oml ially

(Nov. 28) disease in the town, established. Defects rrcppn?:-:d in
alleged to have spread construction of town and of
to the cadets of the houses, in sewer system, and in
Britannia training ship. amount of privy accommodation.

Want of place for isolating
infections fevers.

17. Eastbourne, | Alleged prevalence of | Eastbourne Dr. Thorme.—In the new town,
Sussex, fever, supposed to re- | Local Board. | sewers not properly ventilated,
(Jaz. 19). | sult from improperly waterclosets not supplied with

ven BEWOTS. water, In the old town, drink-
ing water polluted.

18, Fastwood. — EE. == =

See

9. Forest Hill, | Alleged prevalence of | Lewisham Mr. Radeliffe.— tions con-
Kent. gymotic diseases, with | Board of | firmed; disease produced hy
(June 18), | bad drainage. Works ; deficient and im ct sewerage,
Camberwell and by foul cesspools.
Vestry.

. Frogmore and| prevalence of | Hemel Hemp- | Dr. Thorne.—Enterie fever found
Two Waters, Aéﬁd and searlet | stead Guar-| to be endemic. Drains choked
Herts. VErs, dians; Hemel ! and ground saturated with filth ;
(July 12) Hempstead privies and ashpits foul, and

Vestry. polluting drinking water.
1. Glastonbury, pnmlanue of | Wells Guar- | Mr. Radeliffe. — Excessive mor-
searlating, and all dians ; Glas- | tality from scarlatina and enteric
(QOet, 7) negleet of local tonburyTown| fever, Water supply insufficient,
rity to provide proper Gﬂu:eri{ sewers defective, arrangements
drainage, for excrement disposal utterly
bad.*

Greasley and | Registrar General's re- | Basford Guar- | Dr. Buehanan,—In both parishes
Eastwood, | turn. Much fever. dians ; East- | enteric fever had prevailed, ai-u-g
Notts. wood Vestry ; | with general pollation of air a
(June 23). Greasley Ves-|  water by excrement ; insufficient

try. water supply, and various
nuisanees, vestries  had
g:odmll decided not to per-
their duties under the
Sanitary Acts.t

3. Heanor, i (General’s re- | Heanor Local | Dr. Buchanan.—Offensive privies ;
Derbyshire | tumn. Much fever. Board. water supply very _prm:nnouu,
(August). and in some cases of doubiful

purity.

2. Hehtuu Comn-| A lkﬁ alence of | Helston Cor-| Dr. Buchanan, — Enteric fever

' typ g:rv n. (not typhus) had been prevalent.

{I‘!w 29). Water supply scarce and of

doubtful quality ; little or no

i ; want of privy accom-
modation ; bad a for
emmmant removal ; the town
generally filthy.

;ImlGurmmuniMhllsm'bmﬂ
t Case reported to Home Secretary

fwacm % 42 of the Sanitary Act, 1369.

APPEXDIX
No. 1.
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Authorities
econeerned.

Name of [ns and
Prceds of Report,

Cases inguired I !
about, ::n% Date ? |
when cach first Ground of Inguiry.
came before f
the Department. [ |
Gt L S, | -

25. Hennock, | Mlﬂfd prevalence of
Devon. | typhoid fever, ansing I
(Apr. 26). | from the absence of

| drainage, and nui-
i EATIOES,
|

26, llkeston, Alleged prevalence of
Derhyshire | typhoid fever, stated
{July 15). to be caused by im- |

perfect drainage.

27. Ingham, = | Alleged outbreak of

incoln. fever.
(Feb. 5).
| |

28, Jump, York- | Alleged prevalence of
shire malignant typhus, and
(July 7). neglect on part of local

| authority.
|

29, Kilgerran, Registrar General's re-

ambroke- | turn.  Much fever.
shire
(May). |

a0, Leicester ! liegiﬁhﬂrlhﬁ-inml'a I}-a-

November). | turn.  High mortality
Lot i from scarlatina, fever,
and diarrhea.

31. Llanelly, Registrar General's re-

en=- turn. Much fever.
shire
(May).

32. Ludgershall, | Information respecting
Eﬁg:s. gearlatina  epidemie

{Cet. 15). there.
|
]

33. Merthyr Tyd- | Report from Officer of
fil, Glamor- | Health asto an exten-
ganshire sive epidemic of fever
{Jan, 11). of disputed type. and

as to providing medi-

r cal relief for the sick,

Hennock Ves- |

try.

Tkeston Loeal
Board.

Ingham Ves-
iry.

Wombwell
Local Board.

Kilgerran Ves-
try.

Leicester Local
Board.

Llanelly Local
Board.

Avylesbury
uardians ;
Ludgershall
Vestry.

Merthyr Tydfil
(zuardians ;
Merthyr
Tydfil Loeal
Board.

1

Dr. Hunter. — Enteric fever in
Hennock hamlet and in Chud-
Jeigh Knighton hamlet ; 47 cases
of diphtheria, 10 fatal, in six
months, Want of privy accom-
modation and ashpits. Water
supply of doubtful purity, and
not duly accessible.

Dr. Buchanan. — Enteric fever
found to be endemie. JImperfeet
drainage ; air and drinking water
polluted by excrement ; filthy
ashpits.

Mr. Radeliffe.—Fever, chiefly en-
teric, had been prevalent, and
had been caused by polloted
water ; excremental pollution of
earth abont houses from de-
fective house drains and bad
privies. Overcrowding.

Mr. Radeliffe.—"The disease was
scarlatina, not typhus fever.
Board had nsed disinfectants, and
was attempting to take other
action,. Mode of excrement re-
moval observed to be radically
defective.

Mr. Radeliffe.—Very scanty water
supply ; liable turrhemme pol-
luted. No proper provision for
exerement or refuse disposal.
Imperfect sewerage.

Dr. Buchanan, — Provisional re-
port made, pending further in-
quiry into statistical faets, and
into state of public water supply.

Mr. Radeliffe.—Provisions for ex-
crement disposal and refuse re.
moval fundamentally defective.
Dirain defective, and water
supply inadequate for the wanis
of the sewer system.

Dr. Buchanan, — Disease apnaf;i

b‘y unrestrained intercounrse

sick with healthy ; no efficien
disinfection. Bad cottages ani
polluted drinking water.

Dr. Buchanan.—Epidemic foun(
to be true typhus. fever, and
referred to overcrowding and
want of ventilation in th:ﬁmu.e
of the poorest people. Furthe
hospital accommodation wanted
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Ground of Inquiry.

Aunthorities
concerned.

Name of lmﬁc‘mr and
Prévis of Raport,

| Registrar General's re-
turn. Much fever.

|

|

|

Alleged want of drain-

age and privy accom-

modation, with exis- |
tence of nuisances.

strar General's re- | Oldbury Local | Dr. Thore.
e Board

turn, prevalence l}f‘
fever and diarrhea.

Milton Gnn’b—i Dr, Buchanan.— In Milton town

dians; Milton |
Commis-

E.il:mH'l'.‘I ; Sit- |
tingbourne |
Local Board. |

| Penzance

Guardians ;

St. Paul, New-

lyn, Vestry.

great defects in drainage, in ex-
erement disposal, and in water
supply, with need for *“almost
“ all  sanitary improvements
* which itis ible to enume-
“ rate.” In Sittingbourne ineffi-
cient arrangements for excre-
ment removal, and wells polluted.
But here new sources of water

supply were being got.

Dr. Buchanan.—Serions want of

drainage and privy accommoda-
tion, and defects in existing
drainage. Abundant filth accu-
mulations and other nuisances.
Natural soil drainage impeded
by a shingle bank.

The place almost
absolutely destitute of drainage ;
water supply very defective, and
largely polluted. Nuisance from
pigsties, foul privies, middens,
and refuse heaps.

Ragmtm.r General’s re- | Oxford Local | ﬂr Buchanan.—Saturation of soil

turn, mortality |
from epidemics, espe-
cially searlatina, ente- |
rie fever, and diarrhea. |

Registrar General's
turn, much fever,

Ti=

All long continued
pﬁ?ﬁanﬂu of fever.

.| Registrar General's re-
turn, prevalence of
fever and diarrhoea.

Board,

i
. Mr.

Pembroke
Guardians ;
Penally Ves-
iry.

Falmouth
Guardians ;
FPenryn Town
Couneil ; St

Gluvias Ves-

t\‘g&rrﬂudmk

w Guar-

ford Vﬂtﬂ

in lowlying parts. Sewer system
incomplete. Pollution of streams

by sewage. Questions about
public water supply. Other
water sources all dangerous,
Bad construction of poor houses.
Insufficient sanitary supervision.
Inadequate measures for prevent-

ing contagion.

Radcliffe. — Water sources
liable to pollution. Privy
accommodation bad or absent.
No proper means of refuse dis-
posal.

Dr. Thorne.—Considerable out-

break of enteric fever. Streets
lined with excrement and refuse.
Want of sewers, privies, and
ashpits.  Water sources pol-
luted. Overcrowding,

Dr. Thorne.—Want of privies.

Sewers nsufficient and ill-ven-
tilated. Water, air, and soil
generally contaminated by ex-
crement.

ArrENDIX
No. 1.

TLocal
Adwminisiration
af Common

S'nmmry Law,






Cases inquired

ll—-
i

about, and Date ! i
A | croiarner. | SMIR | Semolmored
the Departmont, i
0. Sheerness, Registrar General's re- | Sheppey Guar- | Dr. Buchanan, —Universal aceu-
Kent. turn. Fever deaths in | dians ; Sheer-| mulations of excrement. Im-
(May.) Sheppey Union, ness  Local | perfect water supply. Deficient
Board. supervision over sub-let and
lodging houses. Inefficient deal-
| ing with nuisances, Want of
hospital accommodation.
51. Sittingbourne. —_ { b -
2. Stamford, Complaint of fever being | Stamford Town = Mr. Radeliffe.— The complaint in
Line. habitual and caused by =~ Council. substance confirmed. Drinking
(Mar.11.) | sanitary defects. water found polluted.  Privies
, badly constructed ; excrement
| accumulating in enormouns cess-
| pools. No proper system of
. | sewers.®
53, Spinkhill Alleged prevalence of | Eckington Ves- | Dr. Thorne.—Habitual prevalence
m}. fever stated to be  try. and present outbreak of enteric
; caused by sanitary fever. Water of public and other
(May 5.) defects. wells polluted. Drains defective,
. Want of privies and ashpits, and
'i | ' acenmulations of filth,

Tenby, Pem- | Registrar General's re- | Tenby Local |Mr. Radeliffe—Water supply in-
brokeshire. turn.  High mortality | Board. - sufficient, perhaps locally pol-
(August.) from fever. luted. Sewers unventilated, Bad

| system of excrement and refuse
- | | removal. Ill-kept fish market.
|

Thetford, II Office inql::,ly as to ac- | Thetford Loeal | Dr. Stevens.—Town found as un-
Norfolk. = tion of authority | Board. wholesome and ill-managed as
(Cont. from | upon former inspection. | formerly, the local board having

1869.) | neglected to make any sanitary
improvement.}

Tredegar, | Regi General’s re- | Bedwellty Mr. Radeliffe.—There had been a
Monmouth- | turn. Mortality from | Guardians. severe epidemic of fever, probahly
shire. | fever. not less than 1,200 cases, mostl
(May.) ' of Relapsing Fever, but wit{

' . some typhus, in the past 12
: | months, in the families of labour-
l | | ers employed by the Tredegar
[ | Iron Company. Much over-
| erowding and veryill-constructed
| houses. Im et sewernge, and
| ill-kept privies and sewers, with
| i cient water supply. In-
| efficient nuisance removal.
I a'
See Frogmaore. |

Warwick.  Registrar General's re- | Warwick Local | Dr. Buchanan.—The public water

(May.) turn. Mortality from = Board. | supply of the town scandalously
fever ina town former- | filthy. Sewers inefficiently ven-

| ly reported to have | tilated. Unsatisfactory — ar-

| rangements for refuse and

nuisanee removal,

done sanitary work. |
|

27624,

* Local Government Act has now been adopted. '
I-Mraq:unadhﬂmﬂmam for action under § 40 of the SBanitary Aot, 16048,
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Dat 1;1"“1 APPENINX
Cases inquired each case first Authorities No. 1.
No. about. came before tho Ground of Inquiry. concerned. ==
Departmen Lo
Administration
41 | Harrow, Middlesex - Nov. 18 Mlaged revalence of searln- | Harrow vestry. aof Comman
tina and complaint of o Sanitary Law.
n 7
42 | Hartlepool, Durham | % Gen. return, HhHmllmdm
s, | N frea e g . Harispool
d.? rict. Dn-mmlsuionara.
i Hartle Hed-
| tom w  local
5 oards.
43 | Harwich, Essex - June Rﬁn?m. return. Deaths | Harwich town couneil.
en and Ac- . Ga turn. Deaths | Hasli
Horogion, “Tases.| T -y g Ciabrs
shire, local i
45 | Hereford, Hereford- February . Gen. return.  High | Hereford town coun-
shire, b rate from feverand | ol
48 | Hertford, Herts - MNovem . Gen. return.  Hi Hertford guardinns.
o i hmmrl?rwﬂmurﬁ
dinrre
%MM November E'm"ba rrlr;_tururﬂ High | Torrington guardians.
™ m fever.
,  Middle- J Gen. ot Deaths | Uxhri
H.Llé.i::.lshll e L . : P, 5 ﬁﬁdﬁ'&l guardians
Hormchurch, Essex - Novem ., Gen, return, Deaths | Romford  guardians
s nﬁnm?n'#ﬁr a#rdhﬂm' Hornehureh _u:nf
Dagenham vestries,
50 | Huddersfield, York- Novem Gen.  return. h | Huddersfiald im=
shire, W.E. i P B g By provement. comumis
Kirkheaton sub-district. sioners,
51 | Hungerford, Berks - November return.  High | Hungerford guardians.
Bﬁafh rate from diarrh :gn-
Huntingdon, Hunts - March . Reg. ﬁu%rrft“;lm. amitmt:; Huniia:l:-:lm a
| - m*nﬁlm enteric chester local board,
B3 | Ipswich, Suffolk . August . retur High | I ich local board.
F?nt.‘h rato from 1['&71: i o
54 | Isleworth, Middlesex July 30 A]h.J'gnd uiﬂn%arnfdhr- Isleworth vestry.
rhoen want of proper
i wuler lupplj' to certain
Kidderminster, W, Novembi R?. Gm mburn H: h | Kidderminster local
2 cester. ¢ daigad g E board,
s | Kilburn, Middlesex - Nov. 3 quplmgﬁmnﬂui;uut:ﬂﬂ?}d Willesden vestry,
57 | Kingsbri aml November Reg. Gen. return. Epidemie | Kingsbridge guardians,
Btohnnli‘n“t:i 1. searlatina,
" Feh. 24 Alleged valence of ty- | Brackley rilimns.
e uﬂhgllrlut:rﬁu. phusm:? typhoid fe 'rerr o
58 | Kingswinford, Staf Jan. 7 Fn;:all'h;eimbed to mmn:{ Brierly Hilllocal board.
negleet of local authority.
Kinver. See Wolvar- — — i
G hampton.
khenton Gen. return.  High | Huddersfield  guar-
. e e e o Bl e : Whitley and
Kirkheaton local
hwdel
82 | Leake, Leicestershire Angust Reg. Gen, mmru. Deaths I.nu,n;hhm:u;h guar-
Leigh, Lancashire - June Bﬁmﬁen return.  Deaths hﬁm Imf
HIE‘ four
_ uther 'lml.lhon'dl.
84 | Llangefelach, Gla- May Rﬁg&tf-an. retury. High | Swansea gunardians.,

| morgan,

rale Mrom scarlatin.
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No. 3.—Papers relating to the MEDICAL PROFESSION.

d.—DEPARTMENTAL MemoraxpuM on the Lorp PRESIDENT'S
Mepicar Acts AsmespumeEnT BIion of 1870.

TaE bill has two main objects* :—one, that the many authorities which
at present confer license for professional practice shall for the !'utum‘ only
confer such license by acting conjointly with one another, in their re-
spective divisions of the United Kingdom, under co-ordination by the
General Medical Couneil ; and the other, that in future there shall not be
given any license for professional practice, which does not imply (to the
required minimum amount) qualifications both for medicineand for surgery.

It is intended that the existing authorities should have every proper
opportunity to effect the required consolidation by voluntary arrange-
ments with one another ; which arrangements notoriously may have to
be different in the different divisions of the United Kingdom. As,
however, differences of opinion or conflicting interests among the
authorities may absolutely require arbitration, and as each divisional
arrangement will in great part be of common public concern, and may
even in certain cases require to be explained and justified in Parliament,
the bill proposes—first, that the constitution of each of the new boards
shall be subject to the approval of the general council, and, secondly,
that both these divisional constitutions, and also the regulations which
the general council will have to establish for their common working,
shall be suljeet to the approval of Her Majesty’s Government.

As regards the question what privileges and titles shall be conferrible
by the new boards, and under what sort of limitation, the bill distin-
guishes between that least degree of qualification which shall give ad-
mission to the medical register, and, on the other hand, those higher titles
of professional honour which various of the licensing bodies have in
their award. Asregards the latter, the bill does not propose to interfere in
any way whatever with the diseretion of the individual authorities, except
(ifyindeed this can be called an exception) that the higher titles will be
awardable only to persons already members of the profession ; ¥ but, with
the aim of exciting a more general ambition for the attainment of the higher
titles, the bill proposes that, for each future practitioner, the gemeral
council shall have power to state such higher titles in a separate eolumn of
the register, as distinet from the practitioner’s minimum qualification.
With regard to the minimum qualification itself, the principle of the
bill is that each of the new boards must be deemed to represent, for the
division of the United Kingdom in which it acts, all separate licensing
voards which have hitherto been in action there ; and that, so far as
relates to the privilege of giving a legal qualification for practice, thus
far the old boards are to be understood as merging themselves completely
in the new hoard, and as exercising their powers solely throngh it.
The bill, therefore, proposes that every eandidate who passes a satisfac-
tory examination before the new board shall thereupon immediately be
admitted & member of the medical profession as by law constituted. As
regards the title under which this new member of the profession shall be
enrolled in the medical register, regard has been had to two considera-
tions ; first, that for common popular apprehension it is highly desirable
to have a minimum title which can be the same in each division of the
United. Kingdom ; and secondly, that in the present case it is quite
impossible to express in any single title the joint responsibility of the
five or six or seven public bodies which will have contributed to con-
stitute the examining board ; and, on these grounds, the bill proposes
that the legal title under which the new practitioner is to be registered
shall be the title of “ Licentiate in Medicine and Surgery.”

* [See, below, observation i.] t [See, below, observation ii.]
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The proposal of the bill, that, when a candidate has satisfied his
examiners, his right to be registered shall not be contingent on the
fllll'tll.{:r fact of his being admitted as member by some medieal corpora-
tion or university, is one so intimately related to the main principles of
the bill that even its form could not easily be varied. But as some of
the bodies concerned, and especially some of the medical corporations,
are understood to attach importance to privileges which this proposal
seems to touch, some collateral proposals of the bill are intended to
secure those privileges against any unnecessary interference, In the
first place, as regards the financial interests concerned, the principle is
aceepted that the fees of persons entering the medical profession may
fairly be expected, not only to pay the expenses of the divisional
examining boards, and of the council and branch couneils by which
these boards are superintended, but alse to a reasonable extent (as
measured by what has heretofore been done in the same matter) to
supply a surplus out of which various of the bodies may be enabled to
support museums and libraries for the general professional advantage,
and to promote higher professional eulture in their respective departments
of practice. And, in the second place, though the future licentiate will
not be bound to have relations of personal enrolment with any of the
former licensing bodies, the bill contains provisions specially intended to
facilitate the voluntary esiablishment of such relations, and to give them
where they shall be established the highest reasonable degree of recogni-
tion. It is proposed that the universities and medical corporations may,
at their option, accept the examinations of the new boards as equivalent
to any examinations which have heretofore had to be undergone by
candidates for the respective minor titles of those bodies; further, as
regards cases where the surplus of examination fees is allotted to par-
ticular institutions for the furtherance of professional ohjects, that such
institutions may be required to enrol as members the licentiates who
have contributed towards such fees ; and, finally, that these optional
relations with institutions, though not to be of any legal force beyond
such as the byelaws of the particular institution would confer, may, at
the desire of the institution, be noted by the general council in a special
column of the medical register,

SupseQUENT OBSERVATIONS on the BiLr.

i. The fact that the bill did notaim at the further ohject of altering the
constitution of the General Medical Couneil was, from a particular point
of view, objected toit as a defect. But—apart from all question whether
the constitution of the Medical Council ought or ought not to be altered,
and what alterntion, if' any, it ought to undergo, impartial persons duly
informed of the cireumstances, will I believe admit that the bill, as it
stood, was one of extreme difficulty, by reason of the sectional interests
which it affected, and that this difficulty would have been enormaously
aggravated, though with little prospect of equivalent advantage, if the
bill had further opened the collateral and almost interminable question
of a de novo constitution for the Medical Council. It is true that the
voices which last year were loudest for a new constitution of couneil
were calling only for one particular sort of change; that, namely, of
adding to the council a certain number of persons who should be chosen
by the universal suffrage of the members of the medical profession in
the United Kingdom. But there is no reason to suppose that, if this
proposal had eome under parlinmentary notice, the change would have
been nccepted sub silentio, as, by common consent, an improvement in
the present constitution of the council, or as mme!,hmg which, if ineor-
porated in the Lord President’s bill, might be viewed as not greatly
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No. 4—Dr. Gerennow’s ReporT on the Exasmsations of the
Puarvacevricar Sociery, conducted in LoNpox.

Duriye the year 1870 the Board of Examiners of the Pharmaceutieal The Practice of

Society held 26 meetings: four for the preliminary examination in
Latin, English, and arithmetic, and 22 for the technical examinations.

At the preliminary examinations 742 candidates presented them-
selves, of whom 521 passed, and became thereby qualified to present
themselves for the minor examination, whilst the remaining 221 were
rejected. T have carefully read the papers set for these examinations,
and also many of the answers written both by successful and unsuccessful
candidates, and am of opinion that the examination is not too severe nor
the mode of conducting it too rigid, and that the value of the written
answers has been estimated with aceuracy and impartiality. In these
cireumstances, the rejection of so large a proportion of the eandidates, on
the score of defective attainments in the main subjects of middle-class
instruction, indicates the low standard of general education prevalent
among those classes of society from which the eandidates are chiefly
derived ; and renders it obvious that, until some improvement takes place
in this respect, the standard of preliminary examination by the Pharma-
ceutical Society is pitched as high as can be attempted with practical
advantage.

Of the 22 meetings held for the examination of candidates in technieal
subjects, 13 were devoted to the major and minor examinations, and 9 to
the modified examination.

During the year 1870, 2358 candidates presented themselves for the minor
examination, of whom 178 passed and were registered as chemists and
druggists, and 80, or nearly one-third, were rejected as incompetent.
Of these 80 unsuccessful candidates 50 failed to obtain the number of
marks requisite for passing the examination as a whole ; the remaining
30 obtained the requisite total number of marks calculated on all the
subjects collectively, but failed to obtain the numbers requisite for
passing in all the separate subjects. OF these 30 candidates, 7 failed
in one of the six subjects comprised in the examination, 18 in two, 4
in three, and 1 in four subjects respectively, and by the regulations
of the Pharmaceutical Society they must present themselves for re-
examination in those separate subjects in which they failed to pass,
before they can become qualified for registration as chemists and
druggists.

1 should, perhaps, briefly repeat here what I explained in my report
of last year, that in order to pass any of the examinations a candidate
must obtain not less than half the number of marks given for the
examination as a whole, and is even then only entitled to pass provided
that in none of the separate subjects comprised in the examination his
number of marks has fallen below one-fourth of the standard number
allotted to the subject. It is true that even though a candidate may have
failed to obtain one-fourth of the standard number of marks in a single
subjeet, if his excellence in all the other subjects be remarkable he may
still possibly be allowed to pass by a special vote of the Board of
Examiners ; but practically such a ease very rarvely occurs, Further, a
candidate who has obtained the required total number of marks cal-
culated on all the subjects of examination collectively, but has fallen
below one-fourth of the standard number in one or more of the separate
subjects, is required to present himself for re-examination, not only in
those subjects, but also in any of the other subjects in which he may
have failed to obtain one-half of the standard number of marks. By

ArPENDIX
Mo. 4.

Pharnacy.

e

e il g

-



APFENDIX
No. 4,

The Practice of
Pﬁﬂrmufy_

—

46

these arrangements, which agpem- to me to be equitable, superior
excellence in some branches of the examination is to a certain degree
set against any weakness in others which does not involve inecompetence
in essentials, )

For the major examination 75 candidates presented themselves durin
the year, of whom 59 passed and wore registered as pharmaceutl
chemists, whilst 16, or more than one-fifth, were rejected. Nor can
this be regarded as otherwise than a large proportion, when it is con-
sidered that all these candidates must have previously passed the minor
examination, and were thereby already qualified to carry on business as
chemists and druggists. The examination of candidates for the major
qualification is conducted partly by means of written papers ; Enftlj'
by wivd voce questions and answers upon the nature, quality, composition,
and preparation of drugs and chemicals placed before the candidates ;
and partly by practical examination in the dispensing and compounding
of preseriptions, and in the application of the requisite chemical tests for
determining the nature of one or more of the definite chemical com-
pounds employed in medicine. The papers written in answer to
guestions set by the examiners show that the candidates have received
very different degrees of elementary and technical education. Some of
the papers evinee a really high degree of cultivation, whilst others fall
below mediocrity, The practical examination in testing is conducted
on the same day as the written examination, and each candidate is
required to determine, by means of the appropriate chemical tests, the
presence, in a given solution, of some chemieal comprised in the British
Pharmacopeia. The eandidate is not made aware until the moment
what solution will be presented to him for examination, and he applies
his tests under the eye of the examiner, who takes each candidate in
turn at a eounter upon which are placed the requisite apparatus and
tests, Solutions of such salts as the perchloride of mercury, sulphate
of copper, perchloride of iron, bromide of potassium, acetate of lead,
and alum were given to be tested on the occasions on which I was
present. Of the 16 candidates who were unsuccessful in the major
examination 13 failed o obtain the number of marks necessary in order
to pass the examination as a whole ; the remaining three obtained the
requisite total calenlated on all the subjects collectively, but fell below
the standard minimum of marks in one or more of the separate subjects,
and will, therefore, be required to undergo a re-examination in those
subjects before they can be registered as pharmaceutical chemists,

The modified examination was instituted, as 1 explained last year,
for the benefit of such persons as, being of full age, ]Ead been actually
engaged in the dispensing and compounding of prescriptions as assistants
to pharmaceutieal ehemists, or to chemists and druggists, for a term of
not less than three years previous to the passing of the Pharmacy Act
of 1868,

The modified examination entitles such candidates, if they can give
proof of reasonable practical competence, to be registered as chemists and
druggists without havng attained the standard of scientific knowledge
now fixed tor the minor examination which confers the same title, It
will therefore be discontinued so soon as the class of persons for whose
benefit it was instituted shall have all been examined, During the past
year 348 candidates presented themselves for this examination, of w
231 passed and were registered as chemists and druggists, and 117 were
rejected. Of these latter, 102 failed to obtain the number of marks
required to enable them to pass the examination as a whole ; the
remaining 15 obtained the total number, but failed to obtain the required
minimum in oné or more of the separate subjects. Two of the 15
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lailed in two subjects and 13 in one subject each ; but the four sub-
Jeets which alone are comprised in this examination are all so indis-
pensable, that incompetence in any one df them would render a person
quite untit to be trusted with the responsible duty of compounding and
dispensing preseriptions. The candidates in these modified examina-
tions have appeared to me to be treated h'{l the examiners with equal
consideration and tact, so that while on the one hand they are not
rejected on matters of minor importance or technical form, on the other
hand they arve not passed unless their practical competence be proved
sufficient to guarantee the safety of the public. The fact, therefore, of
the rejection of fully ome-third of the whole number of candidates,
affords conelusive evidence of the danger to which the public must have
been exposed, by the employment of so large a proportion of unskilled
persons as assistants in the business of selling drugs and compounding
preseriptions, previously to the passing of the Pharmacy Act,

~ During the year 1870 I was present at the pharmaceutical examina-
tions on 13 occasions, namely, on January Tth and 19th, on February
16th, April 20th, May 6th and 25th, July 1st and 13th, October 19th
and 20th, and on December 2nd, 21st, and 23rd. Four of these were
modified examinations, and the remaining nine major and minor
examinations,

No change requiring mention has been made during the past year in
the mode of conducting any of the examinations, but I observe some
minor improvements in method, and I am led to believe that it is the
intention of the Board of Examiners gradually to raise the standards of
competence both for the minor and major examinations. I have no
suggestions to offer on this head with reference either to the minor or the
modified examination, both of which appear to me to be as high as could
be enforced with advantage at the present moment. But with reference
to the major examination I would venture to suggest that, as the candi-
dates for this examination are already qualified to carry on business as
chemists and druggists, there would be no hardship in fixing the
standard for passing it somewhat higher; thus making a greater
difference than now exists between the grade of chemist and druggist
and that of pharmaceutical chemist, and ensuring in those who bear
the latter title a higher degree of pharmaceutical skill, I an of
opinion further that, inasmuch as the inerease of practical phaima-
ceutical skill is what will most conduce to the service of the
publie, the standard of the major examination should be heightened
principally in its practical aspects, and that especially a profounder

uaintance with practical chemistry and a more thorough gram-
matical knowledge of Latin should be required. With this view I
would recommend that candidates for this examination should be
required to estimate pmticalz_k by means of the volumetric test solu-
tions appended to the British Pharmacopeis, the strength of such
officinal preparations as are directed to be so estimated, and algo to show
considerable proficiency in rendin%] difficalt or unusual preseriptions
written in the Latin language. 1 have, indeed, reason to believe that
it is the intention of the Board of Examiners to carry out these improve-
ments as they shall find practicable, but I hope that this expression of
opinion on my part may strengthen their hands and assist them to
realize their intentions more speedily,

In conclusion, I have much satisfaction in being able to report that the
examinations of the Pharmaceutical Society, as conducted during the
past year, afford a sufficient guarantee for the competence of persons
admitted during that period to registration under the Pharmacy Act
of 1868,
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spe:cin'l_m-rnngenmnt io each other il' they are motionless ; nor if they
are active are their motions governed by any mutual relation. At the
surface of the liquid, on the other hand, although the individual
bacteria show no definite arrangement when they first appear, they
soon place themselves in such a manner as to form a membrane, the
beginning of the bacterium scum, to which we shall have frequent
occasion to refer, In this membrane, when it first appears, each rod
stands vertically, one end forming part of the free surface, the other
part of the deep surface of the membrane. The rods adhere together
by their sides after the manner of the elements of columnar epithelium,
but there is, I think, strong reason to believe that this adhesion is not
direct, i.e., that they are not in actual contact, but glued together by «
viscous intermediary substance. Consequently on this arrangement,
the “scum,” when first formed, presents under the microscope the
aspect of an evenly dotted surface, the distance between each dot and
its neighbour corresponding approximately to the diameter of a rod.
This appearance, indeed, is so deceptive, that for a long time I sup-
posed, as others have done, that the constituent particles were round ;
nor was it until it was discovered that the membrane eould be resolved
by mechanical means into rods that I understood the real nature of the
membrane. As the structure (if one may call it so) becomes thick
enough to form a visible seum, the arrangement of the particles can no
longer be made out, for it is not possible to subject it to examination
without dislocating it to such a degree as to render their relative
positions indistinguishable.

When common microzymes grow on moist surfaces, they with their
intervening jelly sometimes form viscous masses of sufficient size to
be cognoscible by the unaided senses, these consisting of a material
similar to that of the “scum™ which forms on the surface of liquids
in which microzymes are growing. This fact is expressed by the term
Zooglea applied to such masses or colonies of microzymes by Cobn.

It is on observations made as to the growth of microzymes in
colonies that the little which can be stated as to the form in which they
originate is based. In the spheroidal masses above referred to, and
indeed whenever microzymes veeur in a gelatinous matrix which can be
distinguished, we observe foeci of growth at which the particles are
indefinitely minute and spheroidal ; around these foci there are zones
of matrix, already obsolete and disintegrating, which are inhabited by
staff-shaped microzymes of larger size, which eventually become free
and display their proper movements. Here therefore it seems probable
that bacteria come into distinguishable existence not as rods but as
spheroids. Subsequently they multiply, as is well known, by division.

As to the conditions of their origin there is even less knowledge and
more difference of opinion. There being an immense preponderance ot
evidence that they do not spring into existence of themselves in the
media in which they grow, most observers have looked for germs in the
atmosphere, but with no success. Nor has anyone excepting Professor
Hallier even suggested a plausible theory on the subject. Liquids
which contain no particle distinguishable under the highest powers of
the microscope can often (as will be hereafter shown) be proved to
possess the property of evolving microzymes without contact with
external media, and must therefore contain the germinal substance from
which these organisms spring. In interpreting this fact it may be sup-
goeed either that the germinal substance is universally and equally
istributed, i.e., dissolved in such liquids, or that it is unequally distri-
buted or particulate. That any living substance is soluble in water is
not at present admissible, we must therefore accept the other alternative,

27624, i)
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and believe that we have to do with particles so minute that they do
not interfere with the homogeneity of the liquid. In so far as relates
to the ultra microscopical origin of bacteria, this inference harmonizes
cutirely with what has been stated above as to their development in
gelatinous masses from foci. Here, as in the other ease, it would surely
be an error to suppose that in these proliferous foci the apparently
hyaline material is really homogeneous. It appears to be so, merely
because the particles are so extremely minute. Hence when we apply
the term matrix to this substance, we must guard against the word
heing understood to imply that in the present instance baeteria arise
out of an amorphous jelly. What is meant is, that the jelly is itself so
organized thronghout, that the smallest coneeivable bit of it, if separated
from the rest, would still possess structure, and consequently the power
of reproduction. i ]

Chemical composition of Microzymes, and their relation to the media
in which they grow.—Of the chemical composition of microzymes we
know very little. It is assumed that the particles are nlbutlninuus,
beeause they are readily stained with earmine and browned by iodine ;
but of the matrix little can be said, excepting that it is probably also
albuminous. Chemistry can as yet give no account of the difference
between them, As regards their action on the liquids in which they
live the most important facts are: (1.) That their growih is attended
with absorption of oxygen and discharge of carbonic acid. (2.) That
they are rvemarkably independent of the chemical constitution of the
medium, provided that they are supplied with exygen ; and (3.) That
they take nitrogen from almost any source which contains it, and use it
for the building up of their own protoplasm.

It is this last power which specially indicates what may be ealled
their place in nature as the universal destroyers of nitrogenous substances,
acting as the pioneers if not the producers of putrefaction. The
exercise this function not by virtue of any special relation of their
own nutritive processes to putrefaction as such, but simply by their
extraordinary power of seizing on the elemenis which they require for
the construetion of their own bodies,

The necessity of oxygen to baeteria is so great that they cannot grow
even for a short time without it. Thus if liguid containing living
bacteria be placed under a cover glass for microscopical examination,
it is seen that towards the centre of the cover glass their movements
become sluggish and eventually cease, although towards the edges they
arve still lively. If bacteria are confined in a tube without air they soon
die. If the supply of air is limited they continue to live only g0 long
ns the air to which the liquid is exposed still contains sufficient oxygen,
If microzymes exist in great numbers in the liquid, air which
remained for a length of time in contact with it has a large excess of
carbonie acid, and occupies less volume than it did originally under the
same conditions of pressure and temperature. We have found that in
such air a taper is immediately extinguished, whence it would seem
that microzymes are able to use up nearly the whole of the oxygen
which is supplied to them.

When microzymes grow at the expense of disintegratin anie
substance, it eannot be supposed that t'Ife avail thamt:l%ea nfgﬂ?:ga.lhu-
minates already existing in it to huildy up the material of their own
bodies, If this were the case it would be impossible to understand the
fact that they grow quite as luxuriantly when the nitrogen they require
is supplied to them in the form of salts of ammonia, as when it is in the
form of ready-made albumen ; for clearly it must require a much
expenditure of plastic energy to build up protoplasm of elements m
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from such sources, than merely to convert one albuminous compound
nto another. It therefore scems probable that bacteria do not use the
material on which they feed until it has already been converted by
oxidation or by splitting into lower chemical combinations,

The question how far microzymes are the cause of putrefaction will
I think be elucidated by the results of the following experiments. It
will be shown that so long as the germinal matter of microzymes
is exeluded, animal fluids or tissues withstand decomposition for very lon
periods, while the slightest contact with media containing this mat{-ﬁn%
at onee determines septic changes. Consequently it ean be asserted
positively that under certain cireumstances the presence of microzymes
excites putrefaction ; but the facts do not afford grounds for stating
that they are the cause of putrefaction, or that if it were not for them
the process would be postponed indefinitely, It is indeed asserted
by chemists, and we do not propose to deny, that organic matter may
under the influence of heat and moisture alone, undergo decompositions
which present all the chemical characters of putrefaction, even though
no microzymes he present,

Method,— As regards the questions which form the principal subject
of this report, we at present possess no exact information. As has
been already stated, there is a general belief that microzymes exist
potentially in the air, and it is also admitted that they may be met
with in the blood in certain septic diseases. Hallier, on the other hand,
finds them not only in septie, but in all contagious fluids, while
Béchamp imagines that they form part of healthy structures. To
determine these questions it was necessary (1) to subject the media
to the action of some qualitative test by which the presence of
the germinal matter of microzymes could be detected; and (2) to
make experiments in whieh their aetion on the animal liguids
and tissues would be observed under conditions similar to those
which exist in the living body. Asa test for the presence of miero-
gyme germs we have used first, Pasteur's solution, and secondly animal
fluids, either dilated with pure water or undiluted. These liquids
were selected on the ground first that they contain nitrogen, in the
ong case in the form of an ammonia salt, in the other in that of
an albuminous compounds and secondly that although transparent
and free from visible particles when fresh, they become in a short
time peopled with microzymes when kept under ordinary eireum-
stances and at ordinary temperatures.  Before wusing them,
however, for the purpose intended, it was necessary to determine
that they do not in themselves contain the conditions of evolution; in
other words, that they can be prepared and kept in a state of absolute
barrenness without prejudice to those qualities by which they are fittea
to be employed as tests. These requirements could only be satisfied by
a preliminary series of experiments having for their purpose to deter-
mine the question of so-ealled * spontaneous generation,” not in
general, but with respect to the particular liquids to be used. In
approaching a question of such difficulty, even with the limitation above
stated, there are two methods of inquiry which suggest themselves ;
one consists in the comparison of results obtained when the cause to
be investizated is present, with those which are produced when it is
absent, all other conditions remaining unaltered (method of eruncial
experiment) ; the other in the comparison of variations in the results
with variations in the circumstances that lead to them (method of con-
comitant variations). We shall find that the first of tliese methods,
which is clearly the most conclusive, is as applicable as the other to the
particular question before us, that of the spontaneous evolution of
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organie forms in any given medium. But even if it had not been so,
the other method would still have been open to us, for if it could be
shown that the appearance of microzymes in a given liquid is either
delayed or diminished, in a degree proportionate to the degree of exposure
to external influences, it might be safely inferred that exposure to the
air is the efficient cause of their development. In the present instance 1t
is possible to exclude all conceivable sources of contamination, and so to
obtain a positive answer to the question, but this does not render it the
less advantageous to compare the varying effects of contamination with
the conditions to which they correspond, for by so doing we acquire &
better knowledge of the nature of these causes, and of the means of
obviating them, \

The experimental results are stated under three headings, umm'mn.g
as they relate to the conditions which limit the evolution of organie
forms, and particularly microzymes, in test liquids ; to their distribution
in ordinary water and in most substances ; and lastly to their oceurrence
in the tizssues and liquids of the animal body.

While considering myself exclusively answerable for the accuracy of
every statement contained in the report, I am anxious that in so far as
the investigation has been a successful one, my assistant, Dr. Ferrier, by
whom many of the experiments were both planned and earried out,
should participate in whatever credit may be accorded to me.

Secrion I. — ExPERIMENTAL DeTERMINATION OF THE CONDITIONS
WHICH GOVERN THE DEVELOPMENT OF MICROZYMES IN CERTAIN
Orcaxic LiQuips o0 BE UsED As Tests.

L

July 22d, 1870.—A large number of capillary tubes prepared for the
purpose were filled with serum of blood obtained from a guinea pig a
few hours before. According to the mode of filling, and the conditions
under which they were subzequently placed, the tubes were divided
into five batches, designated respectively a, &, ¢, d, and e. The tubes
a were exposed, unsealed, to the air of the laboratory ; & were her-
metically sealed ; ¢ were sealed, and thereafter placed in the incubator,
in which a temperature of about 40° C. was maintained during the whole
period of the investigation, with the aid of a Geissler’s regulator ; d
were sealed and heated in the oven to 180° C,, and thereafter exposed
to the air of the laboratory by breaking off one end ; e were sealed
and heated in the same manner as &, and then placed in the incubator.
The tubes were examined at various periods within a month after they
were prepared. Bacteria were found in numbers in a, b, and e, but
no organic forms could be detected in & and e. The remainder of
these two batches were therefore preserved for further examination,
until the beginning of March 1871. They then exhibited the appear-
ances always observed under the microscope in superheated serous
lignids,* but on the most scrupulous examination no organic forms
could be discovered either in Q.EB tubes which had been kept at the
ordinary temperature, or in those which had remained in the incubator.

On August 11 the experiments were repeated under similar con-
ditions, with the exception that the serum employed to fill the tubes
was first rendered alkaline by the addition of 0-5 per cent. of soda. In

* The most remarkable peculiarity of such liquids is that contain masses
apparently semi-fluid material resembling oil drops. Thuaﬂth;;ﬁm are of a d::-f

tinetly yellow colour, and indefinitely in size. ‘Th found i eated
liquids immediately after ﬂ:!? are ]m!pﬂ!l?g. i Cdaibirot o
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this case no organie forms had appeared in any of the tubes at the end
of & month, nor could any be discovered afterwards. The superheated
tubes were examined with the rest in March 1871, with the same
result. Two quantities of the same serum were kept in glasses side by
side in the laboratory, to one of which only, soda had been added in the
proportion already mentioned: In the one containing no soda a
luxuriant growth of bacteria and leptothrix appeared in a few days, but
nothing whatever could be found in the other. Soda, therefore, in the
proportion of half per cent., appears to prevent the development of
microzymes,

1L

August 24, 1870,—The albumen of a fresh egg was collected in a clean
dry test glass, and several tubes of tolerably large size were filled in the
ordinary way and hermetically sealed. Some of them which were not
heated were kept at the ordinary temperature, others were subjected
in the hot-air oven to a temperature of 200° C. All of these tubes
were kept until March 1871, when it was found that the unheated
tubes were still perfectly clear, with the exception that on the side
which was undermost as the tube lay on the shelf, its internal surface
was lined with whitish granular deposit. The liquid showed no other
change, and on a microscopical examination no organic forms could be
found. The superheated tubes were in this respect in the same con-
dition. From the negative results in the tubes which had not
been heated, it might be inferred that white of egg is ineapable of
maintaining the life of microzymes, but we shall see hereafter that the
fact admits of a totally different interpretation.

II1.

August 30.—A large number of capillary and other tubes were filled
with a solution of sugar, tartrate of ammonia, and yeast ash, according
to M. Pasteur’s formula, and divided into two batches, designated
respectively @ and &, Some of the tubes a after having been sealed,
were kept either at the ordinary temperature or in the incubator. The
rest were left open and kept in the laboratory., & were sealed and raised
to a temperature of 200° C. Some of them were afterwards placed in
the incubator, others remained at the ordinary temperature. Specimens
of @ and b were examined at various periods up to March 1871. All
of the tubes a became turbid sooner or later, and were then found to
be erowded in different degrees with baecteria and fungi (torula ecells
and mycelium). When the remaining tubes were finally opened it was
found that in many of them gas had been disengaged in such quantity,
that when the end of the tube was broken off the liquid was expelled
with violence. In others this evidence of inereased tension was want-
ing. On comparative microscopical examination it was found that the
liquid in these last, contained no torula cells. & were kept till March
1871, at which time they were found to exhibit no trace of organie life,
whether they had been kept in the inecubator or at the ordinary

temperature.
LV,

August 18.—It has been imagined that the so-called spontaneous
evolution of organie forms is materially increased when the air to which
the liquid is exposed has a tension much inferior to that of the atmo-
sphere, and conversely that in liquids subjected to pressures greater than
that of the atmosphere the development of such forms is arrested. The
following experiments were made to test this supposition. Several
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fungi, however, the ease appears to be different; for numerous experi-
ments show that superheated liquids, and particularly Pnsteur’s solu-
tion, when freely exposed to the air in a watch glass or an open tube,
become eventually covered with tufts of penicillium.

In the further progress of the inquiry it was found entirely unneces-
sary to employ so high a temperature as 170° to 200° C. in ovder to pre-
vent the evolution of organic forms, provided that the liquids are pro-
tected from contamination by external medin. The experiments which
led to this result were as follows j—

Y.

August 10.—A number of tubes were filled with serum of rabbits’ or
sheep's blood. They were then sealed and boiled for an
3 hour or two in a water bath, in consequence of which the

liquid contained in several of the tubes became gelatinous,
still, however, remaining perfectly transparent. From
time to time during the next few months a tube was broken
for microscopical examination of its contents, the result
being always negative. In March 1871 the remaining tubes
were finally examined. No organic forms could be traced
either in those which were gelatinous or in those which
remained liquid,

YL

October 5.—Pasteur’s solution was prepared according
to formula (the distilled water employed for the pur
being obtained from Messrs. Hopkin and Williams), and
placed in a clean capsule. A number of tubes of various
sizes were then filled, in the manner already described,
with the solution (which had not been heated), and sealed.
The solution was then boiled in the capsule for a few
minutes, and another bateh of tubes were filled in the same
manner by breaking their points underneath the surface of
the liquid while it was still in a state of ebullition. Each
tube was sealed the moment it was withdrawn from the
boiling liquid. The two sets of tubes were placed side by
side in the laboratory under preecisely similar conditions,
Some of them were examined mieroscopically on the 17th,
In those of the first batch microzymes in immense numbers.
and torula cells, were found along with several filaments o1
sporotrichum. No organisms whatever existed in any of
the tubes containing the boiled liguid. Single tubes of
both batches were examined from time to time until March
1871, the results being always the same. Hence it was
concluded that thoroughly boiled liguids, preserved in tubes
first prepared and sealed, remain perfectly free from organie

forms.

VIL

October 5.—Four tubes, each a quarter of an inch in
dinmeter, were prepared in the usual manner and filled
with Pastear’s solution which had not been boiled. 'Tube
a was placed vertically in a cork support, its end being truncated so as
to expose the upper surface of the liguid to the air. Tube & was also

Fig. 1. Tube used in this and the following experiments; the tube is shown in the closed state, and of the astual size.
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placed upright, its upper end having been previously drawn o_ui: tﬂ a
long capillary beak, the tip of which was broken off, so that the interior
of the tube communicated with the atmosphere by a small aperture.
Tube e, of the same form as b, was also placed vertically, but its open
point was bent downwards at a very acute angle. Tube o was sealed at
both ends.

Four similar tubes marked respectively a', &, ¢, ', were then filled
with boiling solution and placed side by side with the others, three of
them having openings of the charascters already described, the other
being closed, On October 12 the only change which could be dis-
tinguished without the microscope was a very remarkable one, A tuft
of penicillium had appeared on the surface of the liquid in tube &', the
interior of which communicated with the air only by a ecapillary aper-
ture. Nothing was visible in the others; but a few days later it was
observed that all the open tubes (a, b, a', &), excepting those of which
the ends had been bent down, had similar tufts. In the course of the fol-
lowing six weeks the tufts increased considerably in size. On the 24th of
November the liquid in tubes ¢ and o, in which no penicillium existed,
was observed to be hazy and had a slight scum oun the surface. Tubes
¢ and &' remained perfectly unaltered. The ligquid in the open tubes was
examined microscopieally from time to time during the period of obser-
vation, the drop required for this purpose being on each oceasion
transferred to the object glass of the microscope either by means of a
glass rod, the end of which had been first passed through the flame of a
Bunsen's burner, or a capillary tube which had been drawn out
immediately before, so as to avoid all risk of contaminating the liquid.

In all of the open tubes containing unboiled solution torula cells and
microzymes began to appear ufburnia first week. On November 24
they existed in great numbers, in addition to mycelium and filaments
and spores of sporotrichum. In the closed tube d there were bacteria
but no torula or penicillium. At the same date the open tubes @’ and &',
containing boiled solution, were free from microzymes, but contained
numerons torula cells and mycelium. ¢ and & were not examined until
the 4th of January, at which time both liquids were perfectly clear and
contained no organic forms of any description.

VIII

October 5.—T'wo test glasses were placed side by side on a shelf under
a glass shade, one of which, marked @, contained unboiled Pasteur’s
solution, the other, marked &, boiled solution. On October 10 glass a
was turbid, and was found on microscopical examination to be teemin
with baeteria ; a thick whitish scum had formed on its surface. Glass &
was perfeetly clear ; there were, however, great numbers of torula cells
on its surface, but no bacteria. On October 12 4 exhibited numerous
tufts of penicillinm, but the liquid still remained limpid and free from
bacteria ; five days later similar tufts appeared on the surface of a.

In the last two experiments it is seen that fungi (torula and penieillium)
appeared in unboiled solutions whether they were exposed or not, but
much more abundantly when they weve exposed than when they were
protected ; and that in boiled solutions the growth of penicillium was
somewhat more luxuriant than in unboiled under similar circumstances
of exposure. Microzymes did not appear in the boiled liquids under any
circumstances, but were quite as numerous in the tube (Obs, VIL)
which remained closed for many months, as in any other of the aat;n;
series. From these facts it seemed clear, not merely that the conditions
of origin and growth of microzymes and fungi are considerably different,
but that as regards the former the germinal matter from which they
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spring does mot exist in ordinary air. The experiments to be next Arpexprx
related, however, showed that it would have been wrong to have inferred ~ No. 5
from these facts that the boiling of a liquid is of itself sufficient to prevent o == of
the development in it of these organisms, or that their complete absence 1}3;:11::;1‘“1
in the tubes of the second series of Observation VIL. (o', #, ¢, d') was e
exclusively attributable to this condition.

IX,

October 25.—A solution (A) according to Pasteur’s formula, was Experiments as
prepared in the same manner as before, with the exception that water to effect of
distilled on the same day in the laboratory was used instead of the F‘““.m" ot

. e Z ; . iquid with
ordinary distilled water, great care being taken to prevent its contamina- jaes surfaces.
tion. At the same time another solution (BB) was made with the same
water, of materials which had been previously heated in the hot-air bath
to 110° C. Eight glasses were at the same time prepared, of which four,
marked severally with the odd numbers 1, 3, 1', and 3, were washed and
dried with a towel. The remainder, numbered 2, 4, 2, and 4, were
immersed for some time in a vessel of boiling water and then dried as
before. The two =olutions were then distributed in these glasses as
follows :—In 1 and 2 solution A unboiled; in 3 and 4 the same solution
after previous boiling ; in 1’ and 2’ solution B unboiled ; in 3’ and 4' the
same after boiling, Glasses 1, 2, 1’, and 2' were placed under one shade,
and the other four glasses under another, On November 1, tufts of
penicillinm were obvious on 1, 2, 1', and 2, and were beginning to appear
on the rest. "The liquids were examined microscopically at this date and
again on November 8, when the tufts had increased in size. All con-
tained torula cells and mycelium, but microzymes were found only in
1, 3, I, and 2. Thus it appeared that neither the boiling of the liguids,
nor of the glasses, nor the superheating of the materials, had exercised
any appreciable influence in preventing the development of microzymes.
It was still more remarkable that in glass 2, which contained unboiled
solution, none of these organisms could be discovered.

These facts, apparently so contradictory, were explained by subsequent
experiments.

X.

November 1].—Pasteur’s solution was prepared with ordinary dis- Experiments as
tilled water obtained from Messrs. Hopkin and Williams, and distributed to the purity of
in five glasses designated by numbers, the conditions being as follows :— distilled water.
1, o clean test glass, taken from the shelf, was filled without further
cleansing with solution which had not been subjected to heat ; 2, a
similar glass, previously rinsed with distilled water, was filled with the
same liquid ; 3, a glass just before heated to 200°C. was slso filled in like
manner. The other two glasses (4 and 5) were charged with boiled liquid,
the method used being to boil the solution in a test tube for u few
minutes, then to cool it rapidly by dipping it in a stream of cold water,
and transfer it at once to the experimental glass. Glass 4 was merely
rinsed with distilled water ; 5 was previously heated to 200° C. The
results were as follows :—On November 20, torula cells were found on
the surface of all the liquids, On the 26th, bacteria had appeared in
immense numbers in 1, 2, and 4, so that the liquid was milky. In 3 it
was apparently clear, but was found on microscopical examination to
contain bacteria. Subsequently it also became opalescent. At the sume
date all the glasses showed tufts of penicillium; those on 3 and 5 were
more advanced than the rest, and had become greenish from the
development of heads of spores. At this time, and on all subse-
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Of these three, marked ¢, were filled with solution which had not
been boiled, the remainder, b, with boiled solution. They were placed
In pairs, one of each series in each pair, in different rooms. On
December 8, the glasses ¢ were all hazy, and found to contain in-
numerable bacteria, & were perfectly transparent; as time went on the
contrast became more and more striking in consequence of the inereased
turbidity of . Subsequently tufts of penicillium appeared on the
surfaces of all the glasses, which in this as in the previous experiments
progressed more rapidly in the clear solutions than in the others.

This experiment was repeated several times with corresponding
results,

In many preeeding experiments it has been shown that although
torula cells and penicillium appear invariably and without exception
on all nutritive liquids of which the surfaces are exposed to the air,
without reference to their mode of preparation, no amount of exposure
has any effect in determining the evolution of microzymes. This con-
clusion although it is in complete accordance with what we have
already learnt as to their relations both in the visible and invisible state
to moisture, is of such importance that it seemed necessary to establish
it by special experiments,

XITI.

January 7.—The bent glass tube for the absorption of carbonie acid
by potash, known as Liebig’s bulbs, was heated to 200° C. and filled
with boiling test solution. It was then attached by a vuleanite con-
necter which had been previously boiled, to an aspirator. During the
following week air was drawn through it for a few hours daily. On
the 23rd there wefe numerous torula cells with submerged tufts of
mycelium in the liguid, especially in those bulbs to which the air had
access first, but no trace of microzymes. On March 18 the surface of
the liquid in the first bulb was crowded with a dense erust of penicillium ;
in the last bulb there were no tufts, and the liquid was still entirely
free from microzymes. The result shows in a most striking manner
not only that ordinary air is entirely free from living mierozymes, but
that the activity of the development of penicillium is in proportion to
the degree of exposure.

X1V.

March 2.—A test tube, containing Pasteur’s solution, in which there
were immense numbers of microzymes and torula cells (penicillium),
was plugged with cotton wool, boiled for o few minutes, and placed,
still plugged, in a rack, where it remained for some time. The liquid
which at the time of boiling was quite opalescent, gradually became
¢lear, from the subsidence of the organisms it had contained. It
remained perfectly clear and free from organie forms until the 18th of
March. The plug of cotton wool was then removed, soon after which
tufts of penicillium appeared on its surface; but up to the present time
(March 31) the liquid is entirvely free from microzymes.

SecrioN IL—DistrRisuTioN oF THE GErRMINAL MATTER oF
MICROZYMES IN ORDINARY WATER.

Having thus found in a number of eases that either contact
with surfaces which had not been superheated, or the admixture of
water which had not been boiled, was the exclugive cause of the
growth of microzymes in the experimental liquid, it was not necessary
to go far in order to mrive at the inference that water is the
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primary source from which the germinal particles of bacteria are
derived, whenever they seem to originate spontaneously in organic
solutions. To prove this a number of experiments were made with
different varieties of water in ordinary use, in order in the first place
to confirm the observations already made, and to ascertain whether all
waters possess the properties in question in a like degree.

XV.

January 2, 1871.—A number of eprouvettes of the form shown in
: the margin were placed in the hot-air oven
and heated to 200° C. They were then filled
with Pasteur’s solution made with ordinary
distilled water, under the following condi-
tions :—a Solution not subjected to heat.
b Solution introduced boiling, which was
then allowed to cool; immediately after, a
single drop of cold distilled water was added
to it. ¢ The same as &, with the exception
that water from the tap was used instead of
 distilled water. d The eprouvette was filled
with boiled solution, as in & and e, but
nothing was added to it. The glasses were
then carefully plugged with cotton wool.
On January 12, glass @ was quite milky in
appearance, and had a gelatinous seum on
the surface. It contained myriads of bacteria
and a few torula cells. Glasses b and ¢ were
alzo turbid, the former more than the latter.
The microscopical appearances were the same
in all. In « no change could be detected either by the naked eye or
with the microscope. Some of the liguid which remained in a glass
exposed to the air was covered with tufts of penicilliom.

In this experiment, which was confirmatory of the preceding, it is
worthy of note that of the two waters used to impregnate the test
solution the most decided effecls were produced by the distilled
water.
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January 17.—Pasteur’s solution was made with ordinary distilled
water. A sufficient quantity was then boiled, and immediately dis-
tributed in four eprouvettes, all of which had been heated immedi tely
before to a temperature of 200° C,, the quantity of liquid in each being
about equal. The conditions of experiment were as follows:—1, the
liguid was allowed to cool, and then three drops of freshly distilled
water were added to it with the aid of a small pipette which had just
been heated in the flame of s Bunsen’s burner. This water was col-
lected in a superheated glass from the glass distilling apparatus, which
had been previously thoroughly steamed out : 2, the same, excepting
that three drops of ordinary distilled water were used : 3, three drops
of water from the tap were added. To a fourth eprouvette no addition
was made,

On January 24 the liquids in 1 and 4 were perfectly limpid, and
showed no trace of organic forms ; 2 and 3 were milky, especially the
former. Both contained innumerable bacteria. Up to the present
time the epronvettes 1 and 4 remain perfectly barren.
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This'experiment shows that if due precautions are taken, distilled Arrexpix

Watm: may be obtained in such complete purity that it is {ree from No. .
germua,ul particles, whether of microzymes or fungi; and that the Studies of
zymotie power (if I may be permitted to use this term to express the  Cuntagion.

faculty to determine the development of organic forms in a test solution -
to which it is added) of ordinary distilled water is acquired after dis-
tillation, either by mixture with extremely small guantities of other
waters, or by contact with the surface of the vessels in which it is con-
tained. It was also evident that between waters of different kinds and
of different sources there are corresponding differences in the degree
of zymotic effect they produce, whenee it seemed probable that a
practical method of judging of the amount of zymotic impurity con-
tained in any two waters might be founded on the comparison of the
degree of opalescence produced by each in the same time and at the
same temperature. In how far this surmise was justified may be judged
of by the results of experiments to be hereafter referred to, relating to
the zymotic powers of the waters supplied to the metropolis.

If the apparently inevitable contamination of originally pure water,
when kept, is due not merely to admixture with other water, but also
to contact with surfaces impregnated with living matter, it becomes
of interest to inquire by what conditions the action of such surfaces
is limited or determined. In the course of one of the observations
already related it was observed that a boiled liquid contained in a
superheated test glass, which had long remained perfectly limpid, and
entirely free from organic forms, became turbid after a pipette employed
in order to proeure a specimen for microscopical examination had been
dipped in it ; and that the time which intervened corresponded with
that which usually elapses after impregnation before the effect manifests
itself. This occurrence suggested the following experiments, which
wera undertaken in order to ascertain how far it is necessary that a
surface should be moist in order to its acting zymotically.

XVII.

January 30.—A glass rod was charged with bacteria by dipping it into Impregnation
a solution on the surface of which there was a viscous scum, consisting of test liqud by
entirely of these bodies imbedded in gelatinous matrix. The rod was ‘E;,ﬁr“::;“m
allowed to dry in the air for a few days; it was then introduced into diﬂ’er:nt s
boiled test solution contained in a superheated glass. On February 6 grees of
the liquid was already milky and teemed with microzymes. On the desiceation.
same day a portion of the same scum was introduced into a test glass
and dried with a gentle heat. The glass was then filled with test
solution which had just before been boiled and cooled in the usual way.
The result was the same as in the previous experiment.

In these instances it may be readily understood that the drying was
very imperfect, To determine the effect of more complete desiceation,
an eprouvette containing one cubie centimetre of cold water previously
ascertained to be zymotic, was evaporated to dryness in the incubator
and kept for some days at a temperature of 40° C. On February 20
the dried glass was charged with boeiled and cooled solution, and plugged
with cotton wool in the usual way. The liquid was examined micro-
scopically on March 2, when it contained numerous torula cells, but no
trace of microzymes. It therefore appeared that the germinal particles
of mierozymes are rendered inactive by thorough drying without the
application of heat. As, however, it could not be concluded there-
from that drying acted in a similar manner on the microzymes them-
selves, an experiment was made on this point also.
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XVIIL

March 4.—As it appeared probable that in the previons experiments
with bacteria scum, desiceation might be prevented i:-jv1 the gelatinous
matrix, a portion of the same secum was thoroughly wias ed “.ﬂ_th water,
colleeted in an eprouvette, and dried for some days in the incubator.
The eprouvette was then (March 4) charged with boiled and cooled
Pasteur’s solution, and plugged with cotton wool. On March 11 the
liquid was slightly hazy, but on microscopical examination was found
to contain no trace of microzymes. The haziness was due to the pre-
sence of torula cells in great numbers. On the 18th the appearances
were similar, but myecelium now existed in addition to tcmlla. It thus
appeared that fully formed bacteria are deprived of their power of
further development by thorough desiceation ; so that we may conclude
that the contamination of water by apparently dry surfaces happens
only in those cases in which desiceation is incomplete. It will be seen
that this conclusion is quite consistent with the previous observations.

Method of testing the zymotic property of water—As a test of
the faculty possessed by all water which is not absolutely pure, of
determining the growth of microzymes, Pasteur’s solution gives results
so constant and satisfactory that it appears searcely necessary to
seek for better, althongh there is no doubt that many other liguids would
answer the same purpose, and that some would react with greater deli-
cacy. The method consists, as already indicated, in the addition of a
small quantity of the suspected water to a relatively large volume of the
solution, As it is very desirable that the conditions of experiment
should be subject to as little variation as possible, in our test experiments
we add one drop of water to a centimetre of solution, always using the
same dropping pipette. As the eprouvettes commonly employed eon-
tain five centimetres when half full, this quantity is preferred, so that
in the following paragraphs the term *“ charged eprouvette ™ is under-
stood to mean an eprouvette which has been first superheated and then
filled to five cubic centimetres with boiling solution. After each testing
the pipette is immersed for several minutes in boiling distilled water. In
six days after impregnation with any zymotie water such an eprouvette
becomes hazy. It need scarcely be added that in each experiment a
second charged eprouvette must be placed beside the impregnated one
for t]mmparimu. Both must be protected from the air by plugs of cotton
wool.

From the most careful and repeated examinations of waters known to
be zymotic, we have learnt that such waters often contain no elements
or particles whatever which can be deteeted by the microscope ; so that
it may be concluded that the elements of which the germinal substance
of microzymes consists are of extreme minuteness. It therefore appearad
to be of great importance to extend our inquiries to water which is
optically pure, not merely in the sense that it contains nothing which
ean be detected by the microscope, but in the much higher sense that
when viewed in the electric beam by the method employed by Professor
Tyndall it shows no haze. Unfortunately it i not as yet possible to
procure such water. Profeszor Tyndall has, however, been good enough
to give us the opportunity of testing specimens obtained by the fusion of
ice which approach the standard of optical purity so nearly that the
eleetric beam in passing through them displays a blue colour. Of the
results of our examination of these specimens it is sufficient to state that
they are as zymotic as many other varieties of water which in the beam
nre seen to be full of light-scattering particles.

To determine in how far the zymotic properties of water are affected
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by chemical ecompounds which are believed to have the power of arrest- APPENDIX
ing the evolution of living forms in organic liquids, a series of experiments N &
were made in which the zymotic power of water was tested before and gy i of
after the addition of such compounds, the supposed anti-zymotic being  Contagion,
contained sometimes in the water to be tested, sometimes in the test
solution.

XIX.

March 2-10.—1. A quantity of water previously ascertained to be Experiments as

zymotic was ozonised by subjecting it to the action of air which had t disinfectants.
passed over fresh and moist phosphorus, the apparatus for this purpose Uzone.
consisting of (a) two \’foull{"s bottles containing sticks of phosphorus ;
(6) » washing bottle containing solution of caustic potash ; (¢) a flask
containing the water to be ozonised. Air was made to pass slowly
through a, b, ¢ in succession, by means of an aspirator, for several hours,
after which the liquid in ¢, and the air in contact with it, reacted
strongly on iodide of potassium and starch paper, Charged eprouvettes
were then (March 2) prepared in the usual way, to each of which a few
drops of the ozonised water was added. On March 21 no organic forms
whatever could be discovered in the liquid. The plugs were then
removed, On the 2Tth the first tufts u? penicillinm appeared, which
;mvﬁ increased up to the present time, There are no microzymes in the
iquid.

2. Water known to be zymotic was treated with Condy’s liquid in Permanganate
quantity sufficient to colour it slightly, A few drops were then ©of potash.
(March 2) added to a charged eprouvette, Up to the present time the
liguid remains free from microzymes, but contains torula cells. On the
same day a second charged eprouvette was treated with two drops of
undiluted Condy's liquid and plugged It remained absolutely barren
till March 21, when the plug was removed. In a few days torula cells
appeared, and on the 27th there were tufts of penicillium.

3. A charged eprouvette was impregnated (March 2) with ordinary Carbolic acid.

distilled water containing 0°1 per cent. of carbolie acid. At the end
of a week the liquid was hazy and teemed with bacteria and torula cells.
Ultimately penicillium tufts appeared on the surface. On March 8 the
experiment was repeated with water containing 0°5 per eent. of carbolic
acid. Tt remains up to the present moment free from microzymes, but
contains torula cells and myeelium.

4. A charged eprouvette was impregpated with ordinary distilled Quinine.
water (March 2) containing Or1 per cent. of sulphate of quinia, and
plugged. At the end of a week it was opalescent and full of bacteria ;
it also contained torula cells and mycelium. On March 8 the experi-
ment was repeated with water containing 0-5 per cent. of the salt. At
the end of a week it was hazy, but on microscopical examination this
was found to be due exelusively to torula cells,

5. March 11. A charged eprouvette was impregnated with distilled Peroxide of
water containing 10 per cent of the solution oiP peroxide of hydrogen. hydrogen.
The liquid remained free from microzymes until March 21, when the
plug was removed. Tufts of penicillium had already appeared on the
27th.

6. March 11. A charged eprouvette was impregnated with distilled Ghigrine.
water containing five per eent. of liquor chlori. '%hl} liquid remained
barren until March 21, when the plug was removed. It is now crusted
with penicillium,

7. February 13. A superheated eprouvette was charged with some guperheated
of the superheated Pasteur’s solution which had been prepared five test solution,
months before. The liguid was then impregnated with distilled water
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known to be zymotic. On March 4 the liquid was examined and found
to be entirely barren. It was then treated with boiled solution of pure
sugar. As on March 21 the liquid was still entirely free from organic
forms it was sown with some fresh spores of penicillium. Up to the
present time there has been no change.

XX.

February 23.—For the purpose of investigating the zymotie property
of any water, it may be conveniently collected in a tube of the form and
size shown in the margin, It is essential that it should be used in a
state of absolute purity. As it is seldom possible to draw the tube at
the time that it is to be filled, it must, as a rule, be prepared beforehand,
in which case it is necessary to close it hermetically at both ends before
it is removed from the flame. Such a tube obviously contains caleined
air, of which the tension is very much less than that of the atmosphere ;
consequently it is very easily filled by breaking off its end under the
surface of the water of which a specimen is to be collected. If the
water is flowing from a tap or in a stream it must be received in a
boiled ecapsule, in the contents of which the tube may be dipped.

Fifteen specimens of water supplied by the London companies were
collected in this way during Febrnary last, and tested with reference to
their zymotic power on the 23d of the same month. The results of the
experiment are exhibited in the following table, in which the number
printed below the designation of each specimen indicates the order in
which it would have stood if the tubes had bheen arranged in a linear
series according to the degree of turbidity which each manifested on
the ninth day after impregnation.

Letter desi Water before | wroeoraner | Water as dis-
nrlt-.in;m “T;ﬁmeifg“‘ Miltentton (from | deibted (i
ater Company. reservoir). pump well). main).
A 15 3 13
B 14 10 7
{ C 5 2 [
| D 1 12 8
i E 4 9 11

The specimens to which the numbers 15, 14, 13, 8, 7, 5, correspond,
became hazy as early as the fifth day. On the ninth day it is noted
that the eprouvettes to which the six highest numbers correspond were
milky, while those in which the turbidity was least marked were
merely hazy; the rest are described as being opalescent. All therefore
acted zymotically in different degrees.

All of the eprouvettes were plugged with cotton wool. As in pre-
vious experiments, the quantity of water introduced was in each case
measured with the same pipette, which was immersed in boiling distilled
water for a few minutes between each impregnation. A check eprou-
vette was then impregnated in the same way as the rest with the water
in which the pipette was washed. It remains to the present moment
perfectly transparent and barren.

Excepting in so far as this experiment shows that filtration exercises
no perceptible influence on the zymotic power of water, no conclusion
can be drawn from the comparison of the results. It happens that the
water designated C stands considerably higher than the rest, and that
designated A considerably lower. Tt would be premature, however, to
attach importance to this fact,
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SecTioN ITL—CIRCUMSTANCES WHICH DETERMINE THE EXISTENCE OF  APPENDIX
MicrozymMes 18 Oreaxic Liguips axp Tissues. No. 5.

The experiments to be related in the following paragraphs wgre  Studies of
undertaken for the purpose of ascertaining whether the tissues and Contagion.
liquids of the living body participate in the zymotic property which has ——
been shown to exist in ordinary water and moist substances: in other
words, whether the living matter with which the body is in constant
contact by its external surface penetrates into its interior.*

XXI.

March 24.—A glass canula of suitable size, which had just been Experiments
drawn, was introduced into the carotid artery of a rabbit, and secured showing that
with a ligature. The arterial blood as it lowed from the canula was the normal
received into four ordinary test glasses (marked @, @, and b, ), :l.qu :2"‘“ o
and into an eprouvette (marked ¢). ’%ha quantities of blood collected in I::E:Hﬁ the
@ a were mixed with boiled and cooled distilled water, and left freely zymotic
exposed under a hell jar. In two or three days bacteria appeared property.
and the liguid became offensive. The quantity in &, & was left Blood.
undiluted, and each glass was covered with a layer of cotton wool. On
the 30th they remained unaltered, and contained no organic forms
excepting those proper to the liquids. They were then carefully mixed
with boiled distilled water by the aid of a freshly prepared pipette, and
again covered with cotton wool. [On April 3 the liquid was entirely
free from microzymes, and exhibited no sign of decomposition.] The
blood contained in the eprouvette was allowed to eoagulate, and yielded a
clot and very limpid serum. Up to March 30 it remained quite unaltered,
and on microscopical examination it was found to be quite free from
microzymes. On that day the serum was transferred by means of a
superheated pipette into another superheated eprouvette, and diluted
with boiled and cooled distilled water : it was then placed in the
incubator. To the eclot distilled water was added in quantity corres-
ponding to that of the serum which had been abstracted : it was placed
in the incubator. [When these preparations were examined on April 3,
the serum was still limpid and perfectly free from organic forms, and the
clot-preparation showed no change. |

Other experiments were made, consisting in impregnating charged
eprouvettes with drops of blood taken directly from the finger, great
care being taken in each case to cleanse the surface of the skin where
the puncture was made. In each case the blood corpuscles subsided to
the bottom of the eprouvette, leaving a clear liquid in which no develop-
ment of microzymes took place, although they were kept under observa-
tion for several weeks.

We have no hesitation in attributing the development of bacteria in
the liquid in the test glasses marked a, @, to an accidental contami-
nation (e.g., to the falling into the glass of a hair of the rabbit, or
possibly a drop of saliva), and in concluding that normal blood contains
no microzymes potentially or actually.

* As to the existence of visible microzymes in the liquids of persons affected with
contagions diseases, I had already eatisfied myself that I could not accept Hallier's
observations ; for on examining the blood of patients affected with scarlatina (in
which, according to Hallier’s statement, micrococcus is constantly observed and
very abundant) at all stages of the disease, I had found that no such bodies existed in
it. ~ It does not, however, follow from this that organisms are not present potentially,
i.e., in the form of germinal particles not distinguishable by the microscope.
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case the knife was not previously immersed in boiling water, but the
discharge of pus from the wound was so copious that I do not think
there is the slightest doubt that the quantity used was collected with-
out any contamination, whether arising from this source or from the
surface of the skin.

XXVIIL

The collection of blister fluid is attended with much greater difficul-
ties than that of pus, for it is almost impossible to abstract it from the
vesicles without risk of contact with the surface of the skin. It can be
best obtained by opening both ends of a collecting tube, and then intro-
ducing the eapillary end into a vesicle after first snipping the epidermis,
This done, the liguid must be drawn into the tube by suction. Liquid
thus collected was used as follows :—

January 10.—Blister fluid was added in the usual proportion (one
drop toone cubie centimetre) to a charged eprouvette. For a long time
the liquid remained clear, but eventually bacteria appeared in small
numbers.

February 13.—Blister fluid from another source was used in a similar
manner and with a similar result.

March 27.—The same experiment was repeated with different fluid,
but in this case the eprouvette was kept in the incubator. The de-
velopment of bacteria was mueh more rapid. On the same day another
quantity of the same liquid was diluted with boiled and cooled distilled
water in a superheated eprouvette and also placed in the incubator.
[In a few days it became turbid and swarmed with bacteria. ]

The equivocal results of these experiments are to be attributed en-
tirely to the difficulty of obtaining blister fluid pure, that is, to accidental
contamination in the process of collection.

From the consideration of a number of facts which presented them-
selves in the course of the experiments related in the previous pages, it
has appeared certain that there is no developmental connexion between
microzymes and torula cells, and that their apparent association is one
of mere juxtaposition. The grounds of this conclusion may be shortly
stated thus :—

1. The prompt appearance of torula cells in Pasteur’s solution when-
ever it is exposed to the air, and the rapid development and luxuriant
fructification of the hi%her form {puuiciﬁium}, show that so far as the
chemical composition of the liquid is coneerned, there exist in it all the
conditions favonrable to the process.

2. Our experiments prove that when precautions are taken to prevent
contamination by impure surfaces or liquids, the development which
ends in penicillium goes on from first to last without the appearance of
microzymes,

3. Whenever it is possible to impregnate the test liquid with micro-
zymes without at the same time introducing torula cells or germs, the
development of the former begins and continues by itself without any
transformation into the latter.

Thus fungi are not developed, notwithstanding the presence af
microzymes in the same liquid in which, microzymes being absent, but
air having access, they appear with the greatest readiness,

This being the case we are enabled to eliminate the question of the
quasi spontaneous evolution of fungi altogether in the present discussion






















