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Annual Report of the Government Bacterlologist and 
Director, Laboratory, Pietermaritzburg, for the 
Year ended 31st December, 1903. 

The Laboratory.-
The Hon. the Minister of Agriculture. 

Sm,-I have the honour to hand you herewith my Annual Report 
for the past year, during which time there has been a steady increase in 
all branches of the work undertaken by the Laboratory. 

In addition to the work undertaken by my Department for the De
partment of Public Health and the Veterinary and other Departments 
of the Public Service-which, as you will see, has not been inconsider
able-the work of investigation into some of our most important diseases 
has been pushed forward as far as opportunity has permitted, and this 
work has not been devoid, I am pleased to say, of results which have 
broadened onr knowledge on several important points. Thus, in the two 
chief enquiries which have occupied my attention, viz., Horsesickness 
and Bubonic Plaf"ue, you will -see f110m the conclusions arrived at in the 
reports dealing with these enq niries, that original observations have been 
made which it is hoped --will have value in their practical application. 

The work in connection with the former disease is still in progress, 
but has suffered considerably from the delays inseparable from most 
researches. The excessive rainfall alone has put back the work of one 
particular branch of this enquiry by several months. For the experi
mental work carried on in this connection during the winter months, 
reference should be made to the Interim Report recently published, in 
which I was able to shmv the possibility of inducing a long-continued 
or chronic form of the disease at will, and free from the great danger of 
fataJity usually attending the introduction of virus into the system of the 
horse. The production of a long-continued re-action to an inoculation 
with the virus was found to be productive of a considerable degree of 
immunity, and the work of the coming season will aim at devising the 
means of enhancing or increasing this immunity, in order that a high 
degree of protection may be-if possible-permanently confirmed. Such 
a line of work is hopefol, inasmuch as it is a departure from the well 
beaten track of sero therapy, or the endeavour to produce the desired 
resuit by the use of the serum of an animal highly fortified against the 
disease. This difficult problem, however, is at present engaging the 
attention of several workers in South Africa, and it seems permit'sible to 
hope that a method will be devised which will prove the solution of the 
long-vexed problem. 
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I was able last year to show the protection which could be secured 
against the disease by stabling horses in a smoky atmosphere, and my 
opinion as to the efficacy of such a practice remains unaltered. Numbers 
of horse-owners ( particularly owners of large stables) have adopted the 
measures suggested-some with the best, and others with indifferent or 
had results. This is as was expected. 

I have caused an enquiry to be made into cases of reported failure 
and I am satisfied that failure, where it has resulted, has been 
the result of non-compliance with the suggestions as laid down. 
The fires for g~nerating the smoke have often been left to a perfunctory 
kafir. Arrangements-entirely inadequate-for smoking large buildings 
have been made, doors and windows have been left open, and the 
rationale of the process entirely lost sight of in many instances. Cases 
of the disease have, not un-naturally, occurred, with the conseq nent 
calling in question (as was expected) of the efficacy of the process. 

"\Vhere trouble has been ta.ken and the arrangements have been 
good and carefully maintained for keeping the smoke in and flying insect 
out of the sta,ble, the best results have ensued, and can always be assured 
to the careful horse-owner, with the exception of occasional cases in 
which animals become infected during the daytime by exposure in 
shady moist localities. Such instances, however, must always remain 
greatly in the minority. 

During the past year the investigation of many points in connection 
with the existing outbreak of Bubonic Plague have come within my pro
vince as Government Bacteriologist. This work of research was taken up 
for the Department of Public Health, the Health Officer for the Colony 
-as the ~uthority responsible for the repression of the outbreak-being 
desirous of more extended knowledge on certain points in connection 
with the bacteriology of the disease. ~ly obserTations on this disease 
have already been communicated to the Health Officer, and will shortly 
appear embodied in the report on the Natal Outbreak. From an in
spection of Appendix B, you will see the wide ground covered by this 
research alone. You will notice that many original observations were 
able to be made upon the life and habits of the bacillus, which I trust 
will prove of valne in doing something towards assisting to suppress this 
much-dreaded human scourge for the future, both in Natal and in other 
parts of the world. 

<~ertain statements as to the inefficacy of the Vaccine prepared 
against the disease Quarter Evil, led rue to enquire from a large number 
of stock owner.:; details as to their personal experie,;ce of the use of this 
preparation. 

I beg to refer yon to the accompanying Appendix "A'' for the 
natnes of £arm~ so visited, the n11rnbers of jnoculation made, and the 
opinion-; expre:-:;sed. Yon will notice that there is a Vt'ry gratifying 
general consensus of opinion as to the value of the preparation and its use 
in preventi11g the occurrence of the disea~e. (_ 'ases quoted have been 
ta.ken promiscuously, and care has been taken to inclu le all the adverse 
opinions obtainable, in order that a fair estimate of utility can be arrived 
at. 
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It wou d appear that in bad loc;allties a bi-annual inoculation is use
ful, and that even upon the most dan~·erous veldt-where an inoculation 
is made each spring and autumn-the disease is rapidly suppressed, if 
not eradicated. 

A preparation permitting of a doubl ~ i11oculation at a few days' 
interval, to take th~ place of the two lrnlf-yearly operations, can be 
issued if desired. Snch procedure, however, does not give the same 
certainty of sustained immunity which attends the operation at a six 
month's interval. 

That greater use is being made of this preparation is shown l,y the 
fact that over 5,400 doses have been issued in excess of last year's output, 
the exact numbers being 11,570 lor 1902, as against 17,995 or almost 
17,000 doses for the past year. This is encouraging. I would take this 
opportunity to remind thorn who use the preparation that I am always 
anxious to receive any information concer11ing its rc>sults, as I am obliged 
to depend in 110 small measure npon such reports for the maintainin~ of a 
high standard of efficiency in the Vaccine 

Another preparation of which increased use has been made is the 
Serum (for the use of man or the lower ani,11als) against the bite of 
venomous snake-,. In . several instances in which reports have been 
furnished the results attending the use of this preparation after the 
infliction of snake-bite have been very gratifying. The chief drawback 
to the use of the antidote has been the delay usually occurring between 
the infliction of the bite and the injection of the serum. I have endea
voured to render the preparation more readily available for emergencies 
by adapting the bottle containing the serum for use us the hypodermic 
syring~ also. If this arrangement can be carried out with succes-s the 
rapid application of the antitoxin, which is so important a factor in cases 
of snake bites, can be more often ensured. 

The disease ~n~~e of sheep has received as much attention 
as circumstances' wiIT perrmt. :Much work has been done which will 
prove essential to the elucidation of the question, but for some months 
the urgency of increasing laboratory routine and 1he work of enquiring 
into more important diseases has so fully occupied the time of myRelf 
and staff that this sheep disease, and other maladies which I am anxious 
to investigate ( such as the fatal diseases of calves, fowl sickness, &c.) 
must staud over until opportunity occurs for their being undertaktn. 

The field of disease-investigation is a large one, and it is not J_Jossible 
-however much one might wish to do so-to undertake the investigation 
of diseases of minor import·mce or individual cases of di,ease. 

The routine work of my department has greatly increased within the 
last twelve months. Reports on morbid tissues and fluids for the Health 
and Y eterinary Departments and for }irivate Medical Practitioners, 
reports for the Criminal Investigation Dep·1 rtments, examinations for the 
diagnosis of Enteric Fever, Diphtheria, :\Ialaria, &c., which help to 
form the routine laboratory work, has much more than occupied the 
usual hours of official work throughout the year. 

As many as 2~ analyses of variou-- water supplies were undertaken 
within the last nine months of the past year. In addition to this the 
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usual manufacture and supply of the various laboratory preparations has 
been maintained. The issues from the institution have been as follows:-

<iuarter Evil -Vaccine 16,985 doses 
11allein 4,824 ,, 
Tuberculin 2,465 ,, 
Locust Fungus 480 tubes 
Anthrax Vaccine 24 doses 
Tetanic Sernm 38 ,, 
Antivenomous Serum 83 ,, 
Hinderpest Serum 500 ~, 

\Vith the exception of the Anthrax Vaccine, Tetanus Antiserum, 
and Rinderpest Serum, all these preparations have been prepared at the 
Laboratory. 

It wiil thus be seen that the general work of my department is 
rapidly increasing and making correspondingly increased demands upon 
my staff~ and I should like to express my appreciation of the ready and 
zealous manner in which these duties have been carried out, entailing, as 
they very frequently do, work long after the usual official hours. 

1Iy professional assistant has been of the utmost service to me, 
especially in the general conduct of the routine work of the Institution. 

I beg, in conclusion, to acknowlege with thanks the cordial support 
in the work of my department extended me by yourself. 

I have ·the honour to he, 

Sir, 

Y onr obedient Servant, 

H. WATKINS-PITCHFORD, :F.R.C.V.S. 

Appendix "A."-{..~uarter Evil Enquiry. 

,, "B."-Bubonic Plague. 
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.APPENDIX A.] 

RESULTS OF ENQUIRY INTO THE EFFICACY OF THE 

PREPARATION, QUARTER EVIL VACCI:N"E. 

The first farm visited on the subject of Quarter Evil Vaccine was 
  that 0£ a )Ir. LYTH, 0£ Thornybush. Mr. Lyth, unfortunately, was not 

at home. His son was, however, able to furnish a certain amount of 
information. He could not state for certain how many years the Vaccine 
had been used on the farm. He remembers that the first season it was 
used they lost one yearling after the inoculation, the animal showing 
disease on the second day, and dying on the third. Beyond this they 
have experienced no loss since commencing to use the Vaccine. Only 
one and two year old animals are inoculated, their losses, previous to 
using the method, being principally confined to yearlings. Deaths, to 
his actual knowledge, however, have occurred on foll grown oxen. They 
inoculate once a year as a rule, doing about forty head. 

:MR. CLARK (also residing near Thornybush) inoculates once a year 
only, doing about 40 calves on an average. Mr. Clark has only resided 
on the property about two years. During the fo;st year he lost 15 (fifteen) 
out of 25, using at the time the " Seatoning" Method, as advised by 
Mr. :Milborough. After the last death he inoculated with the Laboratory 
Vaccine, ano since this, he has had no lusses which can be attributed, 
truthfully, to Quarter Evil. Two deaths-six months after inoculation
which occurred within 10 (ten) days of one another, are likely tu have 
been caused by the bite of a Black Mamba, which he afterwards 
discovered in his calf shed, and destroyed. 

~Iu. H. S1nTH (\.,. aalkop) uses about 60 doses yearly, making only 
one inoculation, and-being very careful in his methods of application
he has had no losses since commencing to use the Vaccine. He has also 
induced the natives to apply the method, to their benefit, and entire 
satirfeu-tion. 

)IR. C. J. D. ScnEEPERS (Lai'ge Hoek) was also kind enough to 
give the benefit of his experience. 

His inoculations (which are made once yearly) averages about 30-40 
head of young stock. He has met with not,~ing hut surre:;s. He stated 
that :Mrs. Scheepers (on the adjoining farm) and others, fwd had equal 
success, and no failures. 

It will be noticed in the above cases, that actual fi~111·es are not 
always given. These were difficult to get at, with any degree oE certainty. 
The district is, however, from all accounts, a bad one for the disease, and 
the results obtained from the information gathered cannot· be regarded 

. as anything but satisfactory. 
)fR. W. BAYNES', two farms, "Glenduthie" and "S ttle," were 

visited. Mr. Robinson-the manager of the former-was not able to 
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furnish information which would lead to any useful conclusion as to the· 
benefits derived from the use of the vaccine, owing to the fact that his 
knowledge of the £arm is only of two years standing. He is unable to 
state whether the disease has actually been kno,, n to occur there spon
taneously or otherwise. The calves ( 55 in number) were inoculated last 
December u,itlwut mishap, and removed to "Settle" in the following 
,June, when ~Ir. Robinson was of opinion that some had broken down. 
This information-on visiting "Settle "-was not actually confirmed as 
the animals concerned were uot particularly noted dnring the outbreak 
which subse(p,ently occurred there. 

Mr. Smith, the manager of "Settle," was able to furnish very com
plete tahulated information on the results of their inoculations:-

F_,uo1 " SETTLE." 

lle~fers.-Two years old, or rising two. Previous inoculation, ,January, 
1'002. 

,June 12th, 190:3-1 died at ,vindr Hill (high stony ground). 
,Tune 16th, 1903-Inoculated with Laboratory Cluarter Evil Vaccine. 

Since then 1w furl her deaths. 

Young Oxen.-Two years old, or rising two. Previous inoculation, 
,T amrnry, 1902. 

:March 2:3rd, 1903-Inoculated with Laboratory (iuarter Evil 
Vaccine 

.Tnly 18th, 1903-1 di~d, (iuarter Evil (at Cibeleh). 
Trell O.xen-Three-year-olds. 

,T uly 16th, 190:3-1 died, Quarter Evil. 
,T uly 17th, 1903-55 inoculated, and no 1urther df'aths. 

Trek < nn.-Four-year-o1ds . 
• Tnly 2ht, 190:3- 1 died, (lnarter Evil. 
The remainder of oxen this age were not inoculated, and no further 

deaths hare occitrred. 

General.-
,1 uly 2nd, 1903-1 four-year-old cow died, (lnarter Evil. 
No inoculatiuu of remainder of this age, and no further deaths. 
,J u]y 2nd 1903-1 two-year-old bull died, (luarter Evil. ( This 

animal had previously been inoculated January, 1902.) 
J'earlings.-or rising one. 

Previous inoculations :-December, 1902, 73 ; ,January, 1903, 54; 
March and April, 1903, 47. Total, 174. 

Among these I previous to the inoculations which were made on 
,July 13th, 190:1 :-

,July 2, 1903-3 deaths. July 7, 1903-2 deaths. 
,, 3, ,, ;3 deaths. ,, 9, ,, 1 death. 
,, o, ,, 1 death. ,, 1 O, ,, 2 deaths. 

From the foregoing statement it may appear that the results, in 
some cases, have not always been quite as satisfactory as could be wished, 
but the reason for this appears to be that the inoculations are only made 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



9 

once a year, whereas, on a farm carrying such gross infection, all the 
young stock should be inoculated twice at least-at intervals of six 
months. Mr. Smith intends to inoculate twice a year in future. 

It wiJl be observed that the majority of deaths occurred before the 
Vaccine "as applied (,July 17th, 1903), and the fact of the dise~se being 
in the different herds to such an extent accounts for the subsequent 
deaths. The introduction of the Vaccine into the animals' system tends, 
in many cases, to precipitate the disease if it be already latent, which 
show~ the necessity for making the inoculation a matter of routine, and 
so anticipating the disease. 

The inoculation should be made three weeks to a month before the 
time one's previous experiences in the locality warns one that the 
dangerons season will commence. In the ordinary course an animal 
which had become infected-say the day previous to inoculation - would 
not be safe until ten days after. The greatest mortality (including those 
done at "Glenduthie ") was among those inoculated in December, 1902. 

Of the 163 inoculated on ,July 17th, three died on July 18th, 20th, 
and 22nd respectively, and there have been no deaths since. Two 
animals, which were too wild to kraal, and were, consequently, not 
inoculated, died f1om Quarter Evil on ,Tuly 14th and 16th respectively. 
This shows how rampant the disease was on the farm, and the excellent 
results derivnl from the use of the v· accme. 

An intere~ting fact with regard to the outbreak among the yearlings 
is that the greater number of deaths occurred among the progeny of one 
particular bull ; whether from a high susceptibility of , his strain, or from 
their being further advanced owing to the bull being put to the early 
cows, can only be a matter of conjecture, but cases pomting to the high 
susceptibility of certain strains are frequently met with. 

A source of fallacy which should be borne in mind is the waiting 
for a case to occur before applying the method, instead of-in cases 
where the dis{'ase is already known to exist-anticipating and, at the 
same time, combating it. 

The practice of allo-wing natives to perform the inoculations is bad, 
because the Vaccine is a very delicate agent, wl1ich, if carelessly applied, 
becomt s au actual virus. The infinitesimal quantity used for a dose 
requires more scrupulous . care and attention, which the ordinary native 
can hardly be trusted to observe. 

K ext in importance to the careful mixing of the Vaccine, is the 
constant agitation of the syringe between each injection. This is 
absolutely necessary to ensure good results. 

Yet another point-often lost sight of-is the careful handling of 
the subject. All unuecessary roughness or noise, whereby the animal 
may become heated or excited, should be avoided. I£ the animal is
over-heated it should stand for a time. 

A strict attention to details may mean the saving of valuable 
animals. 

In connection with the deaths among "Young Oxen,'' Mr. Smith 
stated that three other deaths, on August 6th, 18th, and 22nd 
respectively, had occurred among the same lot on the adjoining farm 
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(Mr. Renckin's) to which they had been removed. These animals had 
received two inoculations, viz., January 20th and March 23rd, l 9ll3. 

The disease appears prevalent on all parts of the £arm. The high 
ground, on what is called ",vindy Hill," is responsible for the death of 
the two heifers in June. 

The last outbreak, in ,July, occurred among the yearlings on the 
flats. 

The Laboratory Vaccine was used for the first time on ,Tune 13th 
1899, 125 calves being inoculated, followed by £om deaths on the 16th 
and one on the 17th of that month. 

l\lu. KLUSSENER, of Port Shepstone, has used the Laboratory 
Vaccine for the past four year8. He inocculates once a year, and has 
never /mown an animal to break down, except as a result of the inocula
tion, and that only among C'attle where cases had already occurred. 

He inoculates-indiscriminately-all animals over the age of three 
months. This, in that particular locality, is necessary, as deaths often 
occur among foll grmvn, and often poor and aged animals. 

During the past four years Mr. Kliissener has inoculated about 300 
each year. He is extremely cureful in his methods of application, and 
allows nothing ti) interfere with it. He is very enthusiastic over the bene
fits derived by himself and owners in the district who have used the 
Vaccine, and cannot say too much in its favour. He quoted three recent 
cases of los~es among foll-grown cattle :-

1. :\Ir. Serran lost a 11-year-old ox in poor condition. He in
oculated the remainder. One died three days after, bnt 
no deaths since. 

2. Mr. Ringo-four years ago-was constantly losing full
grown span oxen, but since inoculatin_q has not experienced 
any loss. 

:3. :Mr. Bath, about four years ago, lost full-grown oxen, but 
:;ince inoculatin_q (periodically) has fwd no losses. 

l\Jr. Kliissener does not rest any animals who may be working at the 
time ot inoculation 

He notices that an animal inoculated for _the first time invariably 
has a, local re-action, and that such does not occur after subsequent in
jections. 

MR. vV. F. ,VHITE, of :M:elmoth, has experienced most sati~fac
tory result.-: from the use of the Vaccine. 

When he came to the district, sixteen years ago, his annual losses 
iu calves and two-year-olds amounted to 7 5 per cent. For three years 
previous to the Vaccine being issued he used the French method, and 
reduced his losses to 1 per cent., but found it necessary to inoculate every 
four months. He has used the Laboratory Vaccine since its first issue, 
,and has never had a break-down. 

He inoculutes twice a year (March and August) and the only sin
·gle instance during the past five years of a death from Quarter Evil was 
·a calf, which-th(lugh inoculated in the previous March-was not done 
again in August. He inoculates calves over three months old and two-
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year-olds only. He has induced many of the natives to adopt the method, 
with almost equally satisfactory results. 

Mr. White says that by careful and systematic application of the 
Vaccine he has banished the disease from the farm. 

:\lR. R. AR::\ISTROXG of V erulum, has used the vaccine since it was 
first issued, and is delighted with the results. He inoculates about 150 
calves and yearlings once a year. The reason for inoculating once only, 
being, that a number of the young stock-principally oxen 18 months 
old-are sold to the natives. 

These nearly always remain in the district, and :\Ir. Armstrong has 
never heard of a si,,gLe death. 

Previous to the use of the Vaccine his annual losses amounted to 
60 per cent., including full grown animals, but since, only one death has 
occnred, and that this year. This death, ~lr Armstrong blames himself 
for, i.e. : not having suffered a single loss for so long a period, he allowed 
the season to pass without the usual inoculation, with the result that a 
cal£ 9 months ~old the case referred to ~ which had not been previously 
inoculated, died of Quarter Evil. Vaccine was immediately wired for 
and the usual inoculations made, and no other deaths have occured since. 

~Ir. Armstrong strongly affirms that but for the benifU.,; deril:ed from 
the use of the Vaccine, it would be almost impossible to continue fanning 
cattle in that l, calzt,11. 

:\In. C. II. :MITCHELL, of Imbezana, says: It is difficult to estimate 
the value of the Laboratory Vaccine. so absolutely pe1jf'ct have be(!n the 
results during the four years he has been usin_r1 it. 

He inoculates once a year, averaging 120 head and every beast over 
three months old. Before the Vaccine was used, the greater number of 
deaths occurred among foll-grown cattle. He has, at different times, 
inoculated a large number of animals for others. 

Three years ago an outbreak of a very serious nature occurred among 
the native cattle in his district, when Mr. Mitchell inoculated some hu 1dreds 
with the Laboratory Vaccine, and, thereby, effectually stopped ti. e outbreak. 
In connection with this a circumstance happew d whiclt-but for the sub
~equent enquiry-might have been attributed. to the failure of the 
Vaccine. A batch of 100 were inoculated for a neighbouring owner. 
Five months afterwards, four deaths from Quarter Evil occurred ~mong 
them. The history of the animals was at once gone into, nnd 1t ,vas 
found that the two first to die fwd not been inorulated, while th<' two 
others were the last to receive injtctions, and-owing to the Vaccine 
running out-the,, lwd onl.11 rec, ived a very small dose. This case is 
interesting, showing, as it doe~, the great necessity for strict attention to 
details, and for every animal receiving the prescribed dose. The four 
animals referred to were all foll-grown. 

Mr. Mitchell says that for years, previous to using the Vaccine, his 
annual losses amounted to 20 per cent., the greater number of deaths 
occuring among foll-grown stock. 

MR. ,J. F. DE J AAGER, of Eshowe, testified to the good results 
obtained by the use of the Laboratory Vaccine. Four years ago his 
losses were very considerable. He now has stock running on the £arm 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



12 

of l\lr. Kritzenger, all of which have been inoculated, and is not 
e.xperiencing an.1J losses. He also stated that :\Ir. Kritzenger has 
had i•ery 11reat surcess. l\lr. Kritrnnger was, unfortunately, too ill to 
accord :rn interview. 

::\Ir. de J aager spoke of a disaster which happened to him a short 
time ago, which helps to again emphasise the necessity for most scrupulous 
care in (lnarter Evil localities, especially when castrating. He operated 
on 65 young oxen. The day following one of the batch displayed signs 
of suffering from Quarter Evil and died. This death was followed in 
quick succession by 60 others out of the remaining 64. The obvious 
explanation of this is found in the fact that the same knife was used to 
operate on all these animals. 

l\I IL .T. Moox, of Manderston, has used the Laboratory Vaccine 
for the last two years with absolute success. For four years previously 
he had used the Pasteur Y accine. He commenced to use it (Pasteur) 
on the occasion of an outbreak during which he lost 45 out of 120 head. 
He says that, having experienced such perfect results from its use, he 
still places greater confidence in it, and only uses the Laboratory V Recine 
because the Pasteur is locally unobtainable. He acknowledge~, however, 
that the results have been equalf:IJ sati.ifictory. 

:\In. BAKE It, of :\Ianderston, has used the Vaccine for three seasons, 
and is h{qh(IJ plem,~d with the results, havin_q had no /,,sses. 

:\IR. TuRXBULL, of Pietermaritzburg, occupying a farm at :\Ian
derston, has not been very successful, but admits it being the result of 
faulty application of the method. He has used the Vaccine for two 
yeart--. Last year's inoculation was followed by four deaths, but it 
should he mentioned that two deaths from (lnarter Evil had occurred 
just prior to the inoculation. It iR, therefore, only reasonable to say 
that the cattle must have been already infected. This year's operation 
was followed by two deaths, but the method of application left much to 
be desired, no care having been taken to grind the Vaccine, in conse
quence of which the needle ·was constantly getting blocked. l\lr. Turn
bull has only occupied the farm for two years, and so is unable to give 
the history of the disease there. 

::\Ir. :Moon stated that a ::\Ir. F. Harrison, recently living near 
l\Ianderston, had also experienced bad r0sults ; but it appears that this 
gentleman was even more careless in his method, for he did not even take 
the trouble to grind the Vaccine. 

1\lR • .F . .F. CHURCHILL, l\I.L.A., late of Hill Crest, has alwa.1/s 
experienced _qood results from the w:e of the T'"at.:eine. In 1898 he 
inocnlated with the Pasteur Vaccirn-', and the following year he used 
the Labo·ratory Vaccine. Six months after using the latter a death 
from (lnarter Evil occurred. Acting on the advice from the Laboratory, 
he inoculated twice a year, viz., November and January, without further 
loss. He was in the habit of inoculating from young calves, and pre
vious deaths had occurred among these only. 

His actual know ledge of the history of the disease dates back to 
1897 only, but he knows that it existed in the district for many years. 
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Having given over the farm to the South African Constabulary, he does 
not ·now own any cattle. 

~Ir. T. ll. l\fcKExzrn, 0£ Cramoad, was not very successful at fir~t, 
and his experience was also that of his brother ( Mr. Geo. l\foKenzie, of 
the adjoining farm '· Buccleuch "). The explanation probably lies 
either man undue susceptibility to the disease among animals, or to the 
mmt of greater care in the application of the method. 

Up to 1900 Mr. T. l\L :McKenzie had used the Pasteur Vaccine with 
success, but in that year, it being unobtainable, he had recourse to the 
Laboratory Vaccine. Inoculating in the spring, two deaths occurred the 
following autumn. He now inoculates twice a year, with perfectlt; :;atis
factory results. He inoculates all calves from three to fifteen or eighteen 
'months old. Each animal, therefore, gets two ( and in a few cases three) 
injections . 

.:\lw.;. ::\lcKExzrn, SEXR., testifies to the disease having existed for 
at least 45 years, Hnd was prnbably present bdore that. She remembers 
some serious our breaks, but was, uufortm1ately, unable to furnish actnal 
figmes showing the annual losses before the Vaccine was used . 

. ii R. GEO. :\lcKExz1:=: has experienced the nwst sati{f'actory re:rnlts 
from the use of the Laboratory Vaccine since 1899. Previous to that 
year his annual losses amounted to 10 per cent. in calves and yearlings 
(priucipally the latter). The wor~t month was usually J mie. Calves 
only are iuoculatcd once a year (April 17th), the nnmber varying from 
70 to 100. Thu~, each animal receives but one injection, lut .Jlr. Jlc
l{enzie has not e.rpe1;ien :ed a single l ss .fhJJJt Quarter Eril since the 
commencement. Mr. :McKenzie's experience of the farm is of 18 years' 
standing. The former owner, ~Ir. R. Scott, now of Kokstad, was in 
former years a heavy loser from the disease. 

MESSRS. E. & c. Cmuxs, of York, have a 1.:ery !tzq!t opinion <!l the 
Labor.dory Vaccine, which they have used since 1899 (previous to which 
they had used Pasteur's). By careful application they have !tad most 
sati.~factory re:ntlts. They inoculate in February every year, doing about 
50 calves, and this is the only inoculation they receive. 

•Before inoculating, the annual losses amounted to 20 per cent. ( the 
losses were confineJ to calves). March and April were the worst months, 
and the disease ofo,n re-·1 ppeared in the spring (September). 

Natives in the vicinity still continue to Irn~e cattle every year, and, 
bearing in mind the small nnmber they own, it poiuts to the fact of the 
disease being still iu existence. It ,could he w II, t!teref<Jre, fl ou•11ers of 
cattle-after sati:;fying themselves as to the efficacy of the Va ·cine-were 
to use their injluence to induce the 1Yatice to use it also. By that means 
the disease 111ight eventually be stamped out. 

:MESSRS. :\Im.: B1ws. have u~ed the Laboratory Vacci11c since 1899 
with unij,n·mZ1J complete s1wce.'is. 

Two deaths occurred a£, er inoculating last December from a 
disease of a lingering nat'.1re, which at the time they were inclined to 
attribute to some l'ffect of the Vaccine, because it appeared to start just 
after the inoculation had been rnade; bnt they say-out of 1airness
that they cannot posifo·ely assert such was th: case, particularly as I he 
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two calves wer£ examined at the time by the District Veterinary 
Surgeon. It was only the coincidence which cansed them to be 
suspicious. 

Messrs .. Moe's experience of the farm dates hack to lb82, at which 
time the annual losses from the disease amounted to about 30 per cent. 
of calves. Only one inoculation a year is made ( calves . 

Their experience points to ,f anuary, February, and ~larch as being 
the worst months. On one occasion the usual annual inoculation was 
omitted, with the result that they lost two or three beasts from (iuarter 
Kvil. )Iessrs. Moe express themselves as being entire(IJ satiefhd with 
the results they have had from the 11se of the Laboratory Vaccint:'. 

Mn. T. B1tAITHWAITE, of Haartebestefontein, Seven Oaks, has 
nsed the Vaccine for four years. 

He inocnlates once a year ( usually in the month of March) calves 
unly, each animal-as in th,~ precedi11g cases-receiving hut one dose. 
,vhen the Vaccine has been properly applied he has Jtel:er had a loss 
from Clnarter Evil or any bad results following the inocnlations. He 
had previonsly been using the Pasteur method fur two or tlm~e years, 
and had had several losses. The yearly los-e~, previons to using the 
\r accine, were about 15 per cent. He has been in occupation of the 
farm for 23 years. During the first seven years he did not experience 
any losses from (inarter EYil. 

· The disease started just after purchasing a co,v and calf at 
Greytown. Shur tly after arrival the calf died of (~uarter Evil, the cow 
dying a few days after it from the same cause. Unfortunately, the 
carcases were allowed to be cut up and skinned, thereby enabling the 
disease to get a firm footing. 

The disease started just after purchasing a cow and calf at Grey
town. Shortly after arrival the calf died of (iuartei· Evil, the cow 
dying a few days after it from the same cause. Unfortunately the 
carcases werd allowed to be cnt up and skinned ; thereby enabling the 
disease to get a firm footing. 

:\In. DEA.XE, ~l.L.A., when using the Vaccine of 1899 issne, lost 
one animal, which he attributes to the result of the inoculation, but 
another animal which actually took the disease, recovered.. Since then 
the results hau been enti~·ely satisfactm·.11, 

He inoculates once a year only, doing about 30 young cah·es. The 
disea8e existed on the farm when he first took it over-15 years ago; a 
few cases only occuring at the outset, but yearly increasing. 

The average yearly loss before using the vaccine amounted to 15 per 
cent. The neighbouring 11atives still continue to lose cattle from the 
disease every year. 

llm,sn,~. REICHE Bn,os. have n5ed the Government Vaccine 
during the last two seasons with siynal success, and are ver.11 pleased with 
the results oldained. They find it advisable to inoculate every animal 
over six months old, irrespeGtive of age, as their neighbours often lose 
£u 11-grown animals'.. 

The numher inoculated last September was 70, and in October of 
this year, 150. They know the disease to haYe existed on their farm for 
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the last 26 years, i.e., ever since their occupation, but cannot give the 
percentage of losses. The last deaths occurreJ three years ago, when 
Y accine was not being used. 

:\IE8~RS. HOLLEY B1:os. used the Y accine first in 1899, but no 
inoculations were made the two following seasons through the absence at 
the front of both the partners, and they cannot say whether or not any 
deaths from Quarter Evil occurred during that time. 

Inoculations are made once-the early calves in September, and the 
latter calves in the following spring. 

The number inoculated annually average about :10, and no mis/taps or 
hreakdou•n,i; hare occured. In former years the death rate from (iuarter 
Evil was occasionally very high among the young ~tock, reaching at 
times to nearly 100 per cent. The deaths were usually among th~ 2-year 
olds, ,vith an occasional :3-year old; only one death of a full-grown 
animal has been known to occnr-a cow imported from another district. 
To the beRt of their knowledge the disease has always existed on the farm. 

~1H A. FYnE states that on takin~ over the farm four years ago, 
he was told by Mr. Rosenhrock, a formel' owner, tha/, he wonl<l never be 
able to raise any young stock on account of the prevalence of Quarter 
i.,vil. He at m~ce began to use the Laboratory Vaccine, with the very 
satisfactory resnlt that among his young stock ftp has necer lwd a loss, 
and his cattle have considerably increased :.n numbers. He inoculates 
once a year ( usually in September), doing all animals from 1 U months to 
3 years old . 

.Mr . .Fyvie had an interesting, but unfortunate, experience this year 
before inoculating. He hall purchased two :3-year old-; from l\fr Geo. 
l\fcKenzie, of Buccleuch, and these animals were running on a lower part 
of his farm near a native kraal. The uative lost three beasts from 
Quarter Evil, and the two in question belonging to .Mr . .F'yvie also suc
cumbed. l\Ir . .F'yvie immediately inoculated the remainder of his young 
stock and has had no further loss. It will be remembered that Mr. Geo. 
l\IcKeuzie inoculates his cakes once only, and, using the Yaccine for the 
last five years, has never had a death from (iuarter Evil, but the fact 
that his natives have occa~ional losse:-; is a proof that the disease still 
exists on the farm. The probability is that the two cattle were rendered 
more susceptible hy the change of locality and grazing. 

:\lH. Gmmox. In former years the disease appeared very frequently 
on the farm. One year~ perhaps, only three or four deaths would occur, 
while in another there wonld be quite au epidemic, when the death rate 
would reach from 60 to 100 per cent. among the young stock, and 
occasionally a few old rattle. The last outbreak of this description 
occurred four year.s ago. 

For the last three years :Mr. Gordon has used the Laboratury 
Vi1ccine u:itlwut loss or mis/tap. Two inocculation were made annually
l\lay and September-the age of animals done varying from three months 
to two years old. 

Last year a yearling died which had received an inoculation the 
previous :\lay. This happening a full month after the expiration of the 
six mouths immunity, shows the necessity for two half-year inoculations. 
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Many users of the Vaccine, however, continue to inoculate, but 
once only with, so far, every success. 

Owners gain their own experience in this matter; but it should be 
borne in mind that perfect safety is only obtainable by two half-yearly 
injections. Mr. Gordon's yearly inoculations average about 35 head. 

)In. GIFFORD has used the Vaccine for four years with pe1fect 
results. He inoculates in )lay and September~ the inoculation bP,iug 
regulated by the time the animal was calved, some getting two and some 
three inoculations, the animals done varying from six months to two 
years old. Previous to taking preventive measures by the use of the 
Vaccine, small losses occurred ( over a period of 16 years) annua 11 y. 
Before ~Ir. Gifford's occupation Quarter Evil was very t,ad. 

Two deaths occurred this year, a three-year-old heifer and a year
ling; but these were strange cattle which had been sent to the farm for 
grazing purposes, and fwd not been inoculated. Natives continue to have 
losseR amo,1!-4· their few head. 

:\lit. A. :\lcKExzrn ,vas away, but his manager (:\Ir. Culverwell) 
was able to furnish a few facts. ~Ir. i\ · cKenzie has used t 1,e Vaccine 
wi 1!t success for the last five years. 

He inoculates about 50 head of calves and yearlings, usually in 
l\lareh and September. ( )n both occasions this year he overran the usual 
time, and in cousequence lost a yearling in April which had been inocu
lateu the previous September, and also a calf which had received an in
jection on the 4th of October. These are the first deaths which have 
occurred since using the Vaccine, and might have been avoided. There 
have been no further deaths . 

.Mu. PERE'ECT experienced unfortunate results from his only trial 
of the Vaccine. He believes it to be due to the fact of its being a single 
instead of a double Vaccine, like the preparat10n issued by the Pasteur 
Institute. ~fr. Perfect, however, has an open mind on the matter, and 
does not dissuade others from usiug the Laboratory Vaccine, knowing, 
as he does, that man.11 farmer:; i,,. !tis district are ohtai1dng good results 
from its use. 

~lESSRS. FANNIN Bnos. have used the Vaccine since 1899 1cit!t 
perfect results until this year, when they lost a yearling eight months 
after inoculation. 

They have only been inoculating once a year, Lut have now decided 
to make two half-yearly injections, viz, in May and August. They have 
hitherto inoculated calves only, from six months old, but future inocula
tions will probably include everytliing up to two years old. 

In former years the farm had a very bad reputation for Quarter 
Evil, the owner being quite unable t::> rear any young stock on account of 
it. Messrs . .Fannin began by using the Pasteur method . 

.Mn. J. ,v. )lcKExzrn, of Richmond, has used the Vaccine since 
] 899, and has fwd no bad result.,;. He inoculates yearlings only, ayerdg
about 50 head, and they receive but one inoculation. 

MR. T. W. J. HALL, of ~looi River, has used the Laboratory 
Vaccine for four year~, inoculating about 80 calves and yearlings annually. 
As Mr. Hall generally waits for a case to appear before inoculating, 
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nothing much is to be gained from his experience, but he expresses 
himself as heiny perfect(ij satiified with the re:mlts after inoculation. l\Ir. 
Hall could not remember the actual losses before the Vaccine was used, 
but in 1888 an outbreak occuned, resulting in the deaths of between 30 
and 40 animals. 

The experiences of DR. BREWI'IT and MR. ,1. CooK (of Estcourt) 
are of considerable interest. The cattle-including 80 head of calves 
and yearling:-; -were running together on winter thorn veld. In October 
of this year seven deaths from Quarter Evil occurred. They then 
obtained a supply of the Laboratory Vaccine and inoculated the 
remainder, ,md no further deathii occurred. 

Mr. Cook, who inoculated the animals, says that three were sluncing 
signs '!f Quarter .Ecil when they were ildected, hut all recovered. No losses 
from (iuarter Evil had been reported for seven years. 
· MR. R. DouGI...,AS, of Estcourt, has applied the method since 1899, 
and inoculates everything from one month to two years old. Up to the 
present year he ha.s had ever.1J success, In July of this year three died of 
Quarter Evil, but ~Ir. Douglas says that he cannot positively attribute 
these to the failure of the Vaccine, as there is the pos~ibility of their not 
having been inoculated the month previous to death when the others were 
done. The average number inoculated amount to 50, and are increasing 
anunally. In former years the death rate was not very heavy-about 2 
per annum. Nine years ago he lost 30 head, and it i-; sincP, that time 
inoculations have been regularly made. 1\1 r. Douglas used the Pa,-,teur 
method for the first four years, and the Laboratory Vaccine since. 

l\ht. RoBEin' W oons of Willowford, Estcourt, used the Vaccine 
for the first time this year. 

Towards the end of June about 100 head of young stock were 
inoculated and one death occurred two day:-i afterwards. Mr. vVoods does 
not blame the Vaccine for this, as he was rather h te in making the 
inoculations and thinks that the disease was already present. 

l\lu. C. HArrnrnG used the Vaccine for the first time tl1is year after 
losiug ten head, and no further deatlu; occurred <{{fer inoculati,m. 

These were tlie first deaths which had occurred on the farm for 
15 years. He has occupied the farm for 23 years and, ac,.,ording to the 
evidence of natives, the disease then exi:-;ted, but Mr. Harding did not 
experience any loss till eight years latee. He is ver,11 ple ~ed with the 
resu 1ts obtained by the u:se <d' the Vaccine, and intends in future to 
inoc11late regularly and also to recommend it to his nephew in King
williamstown, Cape Colony, who has had much difficulty in rearing young 
stock in consequence of the ravages of (iuarter Evil. 

1IR. A. STU.ART of Estcourt. The evidence obtained in this case 
shows the great necessity for carefully observing the instrnctions for the 
use of the Vaccine. Hall these instrnctions been properly carried out 
M:r. Stuart would not i11 all probability have lost seven animals this year 
Mr. Stuart's young stock has been inoculctte<l for him since 1889, hut 
this year he made the injections himself. The r:-eveu deaths referred to 
extended over a period of four mouths, and are as follows :-

1 Four-year-old Ox, 1 .Four-year-old Heifer, 
3 Yearlings, 2 Ual ves. 
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The calves had not been inoculated, the yearlings not since the 
pl'evious September, and the twu-year-olds had not been injectecl for three 
years. These casualties t:annot be attributed tu failul'e of the Vaccine. 
but rather to the false security of the four previous yeal's, when, by good 
luck the single inoculation ha I proved sufficient, owing probably to the 
absence of local infection during that period. This system of a single 
inoculation is, unfortuuately, very prevalent among farmers, notwithstand
all warnings, and it can only be hoped that it will not be persisted in. 

·with regard to the farm's history of the disease, Mr. Stuart has 
been in occupation of the place for eleven years. Arriving in the spring, 
he lost a large number of cattle from (inarter Evil, including full-grow11 
animals. 

Ater that, and right up to the time of using the Vaccine, two or three 
deaths occ 1rred every year. The average number inoculated amount to 
about 50 head. This is the .first time any deaths lta/Je occurred suice usiny· 
the method, and Mr. Stuart is oery pleased u,itlt the results obtarned. 

Mn. E. KEMP, of "Selbourne," Estcourt, has used Vaccine since 
its first issue, and until this year without loss or mishap. Only one inocu
lation a year is made, usually in ,June, and then all animals from three to 
eighteen months old, the average number amounting to about 140 head. 
On tf amrn,ry 28th of this year, a two-year-old beast died, which is sup
posed to have been inoculated on the 11th of September last, i.e., a little 
over four months after the date of the injection. On May 27th, a year
ling heifer died which should have been inoculated on September 11th, 
but which, Mr. Kemp thinks, may possibly have been overlooked. On 
October 10th a yearling died which had been inoculated on ,Tune 4th, 
four months after inoculation. On November 4th a yearling died which 
had been inoculated on ,Tune 4th ( five mouths after/. A beast belongir.g 
to a Native on the farm died three days after being inoculated. The 
disease having been very bad this year, Mr. Kemp thinks it more than 
likely that this animal was already infected b<'fore inoculation. 

l\lr. Kemp is qnite :satisfied 1ritlt the results he /ta:; always luul.fhnn 
the u.~e of the Vaccine, and does not think the deaths referred to would 
have occurred but for the exceptional season, and his faith in the meth, d 
remain:; unshaken. He has lived on the farm for 25 years. Previous to 
aclopting the method his losses were at times very ~Teat. Mr. Kemp 
thinks of inoculating twice a year in future. 

lbw. ,J. Seo TT used the Vaccine on his own cattle for the first 
time this year, but the natives on his miRsion have used it with every 
.rncce:-;:-; for the past two seasons, and have every confidence in it. 

Mn. H. BROWN, of Springfield, has used the Vaccine for two years, 
inocu~ating in January, and doing about 50 head of yearlings on each 
occa~wn. 

Last year he had every success, but this year he lost two head after 
inoculating in tTanu,1ry; the first died four, and the other seven, days 
after the injection. .J/r. Brown £s very satisfied w£th the Vaccine. 

l\lu. F. E. K1xv has used the Vaceine for three years. He 
inoculates once a year only, usually in .:\larch, doing about 80 head of 
ye ,rlings. The year before last he lost two yearlings 14 days after the 
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inocnlation. JJ,lr. Kin.ff hos ,r;rrat faith in the method, and is ver.1/ pleased 
with th(' results ohtainf'd. In forme1· yearR-i.f'., before rn~ing the 
Y accine-he had losses all the year romHl, the deaths, as a rule, occnrring 
among the yearlings, with, occasionally, a two-year old. 

1f i:. H. L. F IL\XCIS has nsed the Vaccine for five years. The 
firRt year he made two inocnlations, bnt since tl1en he has only inncnlated 
once every twelve months. He does all young stock np to two years 
ol<l. 

In 1899 he lost two head a few days after inoculating, but ca!lnot 
remember what l1is los~es were before using the Y accine. Since 1899 he 
has met u•ith eN'1'.1/ success. His yearly inoculations average 90 head. 

l\IE~RRR. MAPSTOXE BRO~., of Thornville ,Junction, have used the 
Lal,oratory Vaccine since 1899 lf'ith ever.11 success. The inoculations are 
not made regularly; some years two, and others only one. Should a 
death of an nn-inocnlatcd animal occur-say a calf horn after the last 
injections were made-the whole are again inoculated. As a mle only 
calveR and yearlings are done, lmt occasionally some 2-year oldR, averag
ing about 100 head in all. In former years the losses we re occasionally 
very heavy, but did not average more than 5 per ci·nt on the whole. In 
October of this year a sucking calf died of Quarter Evil and all young 
stock were immediately inoculated, 11 nd no fnrther deaths occurred . 
.:\fessrs. ::\Iapstone have never lost an inoculated animal. 

l\f R. FRANK N ICIIOLsox, of Arnolds Hill, has used the Labnratory 
Vaccine for four years 1ritlt ener.1/ .mccess. Hi~ inoculations are usually 
made in March, once a year only. This year, however, the young stock 
have not hern done at all, and, so far, there have not been any losses. 
As a rule he only inoculates the young calves, averaging about 100. 

In former years the natives on the farm have at times lost very 
hC'avily. Mr. Nicholson has known the fa1 m all his life and says the 
di1'ease has always been in existence. 

MH. R. NICIIOL~ON has never used the Laboratory Vaccine for his 
own cattle, but has i1·ocnlated with it for others; among them being 
l\f r. N ewlands, of Sight Hill, l\1r. F. Kicholson, l\Ir. Hammond, and 
Mr. Hall. 

The inoculations for Mi.·. N ewlands were made in October, after 
three deaths from Quarter Evil. Calves, yearlings and 2-year olds, were 
clone a,.d no further deaths occurred. In the other cases deaths from 
<iuartcr Evil had occurred before inoculation, !mt none after. Mr. 
:Xicholson haR always adopted the Pasteur method, but luwin_r; seen such 
_r;ood rewlts lte intends tr.11in.<J the Laborator.11 Vaccine. 

l\IR. R. A. i\'IcKENZrn, of Richmond, has used the Vaccine for two 
years, making one inoculation only-;n March or April. Last year
bet ore he hafl time to inocnlate-three deaths from Quarter Evil occur1 ed. 
lmt no f mther casualties afterwarflR. Year lings only are done, a I out I 00 
each time. In 1896 sixty deaths from Quarter Evil were recorded among 
the young stock. 

~It:. T. ,v. FLETT, near Richmond, used the Vac,·ine for three 
years, hnt has not inoculated at all this year, ancl, RO far, has escaped loss. 
Mr. Flett rnns two adjoining farms, and, while on one he has never kuown 
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Q,narter Evil to exist, on the other the deaths from the disease have 
readied 50 per cent per a1~nnm _; a year never passed withont experiencing 
heary losses. The wo1·se experience h,1 has had was some few years ago 
-hefore the introdnction of Vaccine-when the method of re,01·ting to 
heavy hleeding was in vogue. On that occasion nearly every yonng 
animal on the farm perished, possibly thrcugh the use of an infected 
phleam as no antiseptic precautions were taken. .Mr. Flett ino ·nlates 
once a year only, doing everything nnder 12 months old, the average 
nnmber being about 25. 

Mi:. P . .FLETT has resided on his farm for 23 years, and during the 
first eight year,, he never lost a beast from Quarter Evil. The disease 
started with the death of a yonng heifer 15. years ago. For 11 years he 
nsed the Pastenr Vaccine and the last four years the Laboratory 1racci1ie 
1rith ener;IJ .rncce.,;s. Two deaths occmTed snhse<p1eut to the nsual 
inoculations whit'.h were made in September, 1902. !\fr. Flett is nnahle 
to give the exact date of these deaths, hut believes they occured within 
six months of inoculation. Only the young calve~ are iuoculated, 
averaging 20 per annum. .Mr . .Flett internls inoculating twice a year in 
futnre 

MR .• T. '\V. P. MAn,ncK has used the Vaccine since 1899 hut is 
irregular in the application of it. He inoculates in September and some
times again i 11 April, doing calves and yearlings. The disease existed 
when he first took over the farm 23 years ago. Prnvions to 1899 he 
applied the Pasteur method, and his losses, before inoculating; amounted 
to 25 per cent., which has been redncerl t·> £om· per cent. The application 
of the method is probably responsible for these. 

Last year five animals died soon after inocnlation, one being within 
the six month8' limit. The first was a calf which had not heen previously 
inoculated, dying three montl1s after. On the seventh day t,rn yearlings 
and a three-year old heifer and her calf died. The heifer had beeu 
inocnlated on two previons occasions. Late I' on, within the six months' 
period, another calf broke d,nvn and snccumhed. These inoculations were 
made about the end of September, 1902. During the time Mr. Marwick 
ha:-; used the Laboratory Vaccine he has had one or two losses from the 
di~ease, /mt rwwn_q animals whose period of immun 1'.f.1J conferred b.1J the 
Vaccine had e:1pired. 

:Mr. Marwick usually inoculates calves and yearlings, but last year 
he also did the three-year olds. The average number done is about 50 . 

.Mu. A.H. Coc1orn1rn has used the Vaccine for four years. He 
inoculates once a year only. 

In former years the deaths from (luarter Evil amounted to a5 per 
cent. The disease still exists, as the uatives continue to have los-es. 
He inoculatPS about 80 head of calves and yearlings. No deaths luwe 
occurred.fhnn Quarter E,,i/ since usiny the V .. accine. .For some years 
previously :Mr. Cockbur11 had used the Pas'.eur method with e<prnl 
success. 

l\Ir. Cockburn':, brother (l\l. A.) was unfortunately away from home, 
hut the former stated that the experiences of his brother tallied with his 
own. Their farms adjoin. 
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FIG. 11. 
A 11other point of interest in connection with this medium is that where the orga11isms 

fil'ew at Laboratory temperatures they re111ai1ied in a fair state of preservation even after 
100 days. 011e transplantation to same medium when 75 days old res11ltmg in appearance 
as shown i11 Fig. 11. 

Face p . 21. 
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::\-fRS. AITKEN, of Sunnyside, cannot remember how long she has 
used the Vaccine, hut belives it to be from the commencement of the 
issue of the Vaccine from the Laboratory. Calves only are done
usually in the month of February, those horn after th~t time being done 
in the following ,Tuly. Mr. Aitken lost an animal two years ago, hut 
cannot say whether within the six months' period Two uninoculated 
animals which had bt->en brought on to the farm died at the same time. 
The mortality from Quarter Evil was very heavy in former years, some
times reaching to nearly 100 per cent. 

l\iht. ANl>KRW AITKEN has not had an.11 losses from Quarter Evil 
,mw1u; inoculated animals since using the Vaccine, which he has done for 
the l~st four years, doing about 40 to 50 calves under 12 months of 
age. The losses previous to using any Vaccine averaged 50 per cent. 
per annum. September is the usual month for inoculating, hut last year 
four <leaths. occnrred before the inoculation. Mr. Aitken had previously 
used the Pasteur V ~ceine. Seeing that only one inoculation a year is 
made, and taking into consideration the heavy losses experienced in 
bygone years, ~Ir. Aitken may consider himself fortunate. 

MR. W. Col\IRIE cannot say for certain how long he has used the 
Vaccine, bnt thinks four years. He inoculates twice a year-in 
February and August. The calves being done when young, receive their 
second injection when nearly 12 months old. The average number done 
is n hont BO each time. Mr. Comrie had adopted the Pasteur method 
for six years previous to using the Laboratory Vaccine. The yearly 
losses before inoculating were very heavy, and very few few cattle could 
he raised on the farm. ! /r. Comrfr is deli_qhted with the rr.mlts he has 
oMai;~ed, and _cannot remember rve1· losin,r; an i11oculatrd animal. Tvl'O 
years ago 20 head of cows and calves were brought down from Ipolela, 
and four cows died from QuartPr Evil soon after arrival. The remainder 
were immediately inoculated. and no .further deaths ocmrred. 

l\11i. ,J. MORTON, of Tweedie Hall, has used the Vaccine for the 
past two years with ez,er_y succrss. 

The inoculations are carried out in October, calves of from four to 
six months old only being done . 

.Mr. Morton stated that Mr. Hyslop-on whose farm his (Mr. 
Morton's) cattle had been in the habit of grazing-had suffered severely 
from <iuarter Evil. 

:l\11-L .McLKAN, near Dargle Road, i-, ver.1J pleased with the results 
he has had from the use of the Laboratory Vaccine. "\Vhen he purchasLd 
the farm, some seven years ago, he was told by the former owner and 
neighbours that he wonld have great difficulty in I aising any young 
stock owin.ff to the rana_qes of Quarter Evil. His first year's experience 
ed him to believe they were right, aR, ont of the eight calves he had, 

six died from the disease, and the losses in the following years-until 
using Vaccine-were in the same proportion. He has been inoculating 
for four years, and does about 40 head, from young calves to two-three
year-olds, once a year only, in ,T annary and February. Mr .. t cLean 
remembers lo;:-;ing an inoculated animal, but cannot say whether it was 
·within the six months limit ; even if such was the case, he would not put 
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it down to any shortcomings of the Vaccine, but rather to some mistake 
on his own part, having had snch success in the past. 

::\IR. A 1ursT 1wxa, of Dargle Road, haR used the Vaccine for four 
years, making two injections yearly at the beginning of ,J m1e and again 
in September, doing all young stock. ,Tnne has proved the worst month. 
:\Ir. Armstrong believes he lost an inoculated anim 1, hnt cannot say 
whether it was within the six months. 

MR. NESBITT, whose farm adjoins that of Mr. Armstrong's, haR 
used the Laborntory Vaccine for two years, after many years use of the 
Pasteur. His injections are made in ,J annary and once a year only. He 
has ltnd every .rnca s with both Vaccines. About 50 head are done each 
time. The losses before using either method averaged 20 per cPnt. 

l\I R. C. \\T. LAXGE, of Chakas Kraal, used the Vaccine for the first 
time last October, after losing four full-grown beasts. 40 head of all 
ages were done, and the disease stopped immediately. At the. same time 
10 were done for a neighhonr, and only one-which was very far gone 
with the disease-died. :Mr. Lange intends inoculating twice a year in 
fntnre. 

l\IERSRR. EssERY AXD S<rns, of Hiet Valley, luwe .<:;ucces.~f,tl(IJ used 
the Vaccine for two years. About 100 head were ilone each time, and 
Messrs. Essery and Sons intend inoculating twice a year in future. 

MR. :F. CcLn~I{WELL, near :\looi River and Noodsberg, has used 
the Vaccine for four y~ars, inoculating twice a year-in .\! ay or ,fnne, 
and N ovemher-all young stock from six months to I wo years old. It is 
mostly on the N oodsberg farm that the disease appears, very seldom 
on the \' ooi River farm. 

The losses from Quarter Evil in former years wer~ very heavy, 
and avera'.!;ed 50 per cent. :Mr. ''ulverwell is 1,er11 pleasf'd with the 
results he has had from the use of the Vaccine. 

Mn. DouGLAR C,UfPBELL, of Summersford, Ixopo, has inoculated 
for two ser.sons, mo· e as a matter of prec:.tntion, owing to the prevalence 
of, and losses from, (1narter Evil on the adjoini11g farm "Seaforth" 
Calves only are iuocnlatt·d, and the only death which occ rred ·was an 
animal which l,ad just been hrnaght up from the U mzimkulu with others, 
two of which died at the river two days before. 

Mr Km1uux states that last ye.,r one of his Kati,·es lost a calf 
from (inarter Evil. He at once inoculated his own cattle, arnl altlum_qh 
thry 1rere 1·unnin,q on the same rf'ld, no death occurrrd. lie !t(ls rrcently 
inoculated again with succNs . 

.Mr. Kirkman mentioned the case of a former neighbo. r ( l\I r. Elliott). 
This gentleman during one season lost 15 head from Quarter I~vil, but 
r!fter inoculatin_q had exp('rienced no .further loss. 

:\Ir. Iv INS inoculated for the fin;t time in .f anuary, 1903, after losing 
five head-four of them being import cd Argentine yearlings. · o .fitrther 
death.,; occun·ed after inoculation. 

l\l R. BinY:-- inoculated in February of last year for the first time, 
after losing a calf. 40 head were cone, and no furfl,('1' deaths occurred. 

MR .• T Ai\lEs Co:i\rnrn stateil that last year Mrs. P. Comrit~ had lost 
three calves from Qnarter J1Jvil. He immediately inoculated with the 
Laboratory Vaccine the re:µiaining 21, and no f1t1·ther deatlu; occm-red! 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



23 

MR. W . .F. DAVENHILL, of Dronk Vlei, st1tes~thit in November, 
1901, eleven deaths from Q,uartee Evil occmred, including two 4-year 
olds ; but after inoculating the remainder of his cattle, there were no 
fiirther losses that season. 

About the Rame time in the following year, however, another beast 
died. He immediately i11ocnlated the remainder, and no fresh case.'i 
occurred. In 1903 he inoculated earlier, and did not lose a sin_r;le animal. 
About 50 head are done each time . 

.Mn. Tmr \V1u .. , of Dronkvlei, has used the Vaccine for four years, 
inoculating once a year only. The year previous a beast had died from 
(lu:trter Evil, which he allowed to be :.;kinned and cut up. Two others 
died immediately afterwards, followed by two more, making five in all. 
Since inoculating regularly there have been 110 further losses. 

MR. MAIWIOTT, of Dronkvlei, has used the Vaccine since it was 
first issued in 1899, doing, for himself an l others~ about 100-120 head of 
calves and yearlings every year. 

With the exception of a death, b,j<n·e inoculation, in 1902, .Mr. 
~larriott /t,,s not e.xperienced any losses, and ca,inot recall a breakdown or 
bad result. 

~IR. E. BUim has used thP, Vaccine for four year~, doing about 50 
to 60 head of calves, from six months tc two or three year.~ old. Two 
inoculations arc made yearly-.J uly and November. The only death 
which has occurred on the farm since inoculating was in February la-;t 
year. This was a two-year old which had been inoculated in the previous 
November. 

~Ir. Burd consider.,; the results to be eminently satisfactory, and 
accounts for the one death by saying it wa8 probably owing to high and 
exceptional susceptibility. The losses before inoculating were very heavy. 
The disease usually appeared at the beginning of September, and lasted 
through the summer 

.Mr. W. K. ANDEHt-loN, of .Maxwell, Ixopo, has used the Vaccine 
for two years wit!t enery sucress, previously applying the Pasteur method. 
Inoculations are made once a year only, and the average number done is 
about 50 head of calves. 
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PLAGUE ORGANISM GROWING AT TOP OF AGAR SLOPE. 

FIG. 19. 

SAME ORGANISM GROWING AT LOWER END OF SAME SLOPE. 
Face p. 26 ( d). 
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THE LABORATORY, MARITZBURG. 

January 19th, 1903. 

To THE HEALTH OFFICER FOR THE COLONY._ 

Srn,-
As the general details of the recent epidemic 

have been dealt with fully elsewhere, the subjoined 
report is intended to be restricted simply to details 
appertaining to the bacteriology proper of the out
break without more than 'a passing reference where 
necessary to such points of clinical and epidemiological 
interest as seem directly connected with the matter 
under consideration. 

One item, however, of bacteriological as well as 
general interest in connection with the history of the 
outbreak which seems in place here is the undoubted 
value of precautionary measures for prompt bacterio
logical action which were assured before the advent of 
the disease. The establishment of a small laboratory 
for the routine examination of rats found dead or sick 
in the neighbourhood in which it was considered the 
chief danger of introduction lay was attended by the 
best results, and it is probable that the certainty with 
which the commencement of the epizootic was detected 
through this means rendered possible that prompt 
detection and suppression of those earlier cases of the 
disease so important in combatjng an epidemic of Plague. 

I propose, therefore, in the present Report to con-
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fine my observations to such points of bacteriological 
interest in connection with the Bacillus Pestis Bubonicce 
as its morphology_, vitality, and virulence, and to amplify 
these points with clinical or other evidence only where 
such seems necessary. 

The pressing demands made upon my time in my 
official capacity as the Director of the Research 
Laboratory, Maritzburg, made it imperative. to ask 
for assistance in a work which it was hoped would 
embrace a broad field of inquiry. The necessity for 
~uch provision was readily concurred in, and accordingly 
the assistance of Dr. Haydon, who had previously 
been engaged by the Government of Bombay in con
nection with Plague work, was secured, and he assumed 
duty on December 18th, within a few weeks of the 
outbreak, and at once undertook the routine duties of 
the small Laboratory established at the Point, Durban. 

Those duties-which, though routine, were none the 
less onerous and responsible-consisted chiefly in the 
examination of the rodents found dead or dying in 
various localities, and as the arrangements for detection 
and collection of rats were of an ample and efficient 
nature, it became necessary daily to subject the organs 
and tissues of a large number of rats to bacterioscopic 
examination. This, together with the constant observa
tion and maintenance of cultures of organisms (made 
during life or from the cadaver both of man and the 
rat) in cases where the clinical history required con
firmation or support, necessitated constant and assiduous 
application. 

With the extension of the epidemic to Pietermaritz
burg, and the possibility of making other provisions 
for carrying on the routine work, I thought it advis
able to utilise the services of Dr. Haydon at Pieter
maritzburg upon work of a less routine nature, and 
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this suggestion meeting with your concurrence, he was 
accordingly transferred to my Laboratory from Durban. 

In the subjoined report, therefore, I have had the 
assistance of Dr. Haydon, who has worked with me 
with untiring assiduity for the past ten months, and 
to whom I am indebted for many suggestions and a 
hearty co-operation. 

One of the earliest difficulties encountered in the 
bacteriology of the Natal outbreak was that of arriving 
at an exact diagnosis from the microscopical appearances 
available. 

This point (which, as will be readily recognised, is 
one of prime importance where prompt repressive steps 
are necessary) does not seem to have been recorded in 
the history of outbreaks of the disease elsewhere, with 
the exception, perhaps, of the recent epidemic in the 
Cape Colony. 

The difficulty, however, in Natal has occurred upon 
quite a number of occasions in both human and animal 
tissues, and has shown beyond dispute the unreliability 
of the usual simple microscopic procedure in deciding 
upon a case of suspected Plague. 

It has been a matter of repeated observation that 
organisms isolated from various cases, other than Plague, 
submitted for bacteriological opinion have appeared 
identical with the Bacillus Pestis Bubonicre as regards 
size, shape, and the different staining property 
possessed by this organism. This difficulty arising in 
connection with the accurate and prompt diagnosis of 
the disease has been dealt with in the following pages, 
as it is felt that the reliance which it has been customary 
to place generally upon bacterioscopic appearances in 
the diagnosis of Bubonic Plague, apart from those 
derived directly from bubo-juice, etc., cannot for the 
future be given full ,,·eight, except where supported by 
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a clinical history of the most unequivocal nature, tending 
to confirm the indications of the microscope. 

The validity of this objection to placing full reliance 
upon the bacterioscopic appearances will appear from 
an inspection of the photomicrographs which elucidate 
this point, from which it will be seen that close 
similarity may exist on comparison with the typical 
or text-book bacillus of Kitasato, and other alien 
organisms of similar morphology. 

That this difficulty of diagnosis should have been 
one of not infrequent recurrence seems more remark
able when the limited number of classified organisms 
capable of being mistaken microscopically for the 
Plague bacillus is considered. 

The liability of confusing the Bacillus Pestis with 
other organisms than those hitherto recognised as 
possible causes of confusion-such as the germs of 
Chicken Cholera, Rabbit Septiccemia, Swine Plague, 
Pneumo-pleurisy of Calves, etc.-must be considered, 
therefore, as increasing the limitations attending the 
use of the microscope alone. 

I propose to deal briefly in the first place with the 
normal, cultural, and microscopical appearances met 
with in the Plague Bacillus during the Natal outbreak. 
Such observations can have in most instances the 
value of merely corroboratory evidence, though it is 
hoped that some of the details in this connection (hitherto 
undescribed) may prove of value to subsequent workers 
in the same field. 

After dealing with the morphology of the organism, 
I propose to discuss the important question of its 
vitality and virulence under varying conditions of 
environment, and lastly its pathogenicity for the lower 
animals. 

Finally, I shall hope to illustrate briefly the difficulties 
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sometimes encountered in arriving at a definite diagnosis 
for clinical purposes, etc., by quoting details of some 
of the instances in point and their differential features. 

It has been thought advisable to illustrate the text 
as amply as possible. 

Apart from the many curious instances of pleo
morphism exhibited by the bacillus, simulating the 
morphology of almost all forms of bacterial life, I have 
thought it advisable to bring forward evidence as con
clusive as might be of the typical nature of the organisms 
used in the endeavour to produce the disease in ·pigs, 
fowls, etc. The magnification of all, photomicrographs 
is constant throughout-viz. 950 diameters. 

I have the honor to be, Sir, 
Your obedient Servant, 

H. WATKINS-PITCHFORD, F.R.C.V.S. 
( Government Bacteriologist). 
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SECTION II. 

OPTIMUM CONDITIONS OF TEMPERATURE, 

AND 

CULTURAL OBSERVATIONS. 

OPTIMUM CONDITIONS OF TEMPERATURE. 

A SERIES of observations undertaken with the object 
of determining the above point has shown, while the 
growth is perhaps slightly more vigorous and pronounced 
in the warm incubator at 37° C. during the first 48 
hours, - that after this period the tubes maintained 
at normal and subnormal temperatures rapidly out
strip those grown at 37° C. This is very noticeable after 
the expiration of one month, when it will be noticed 
that the tubes maintained at from 15° to r8° C. show 
evidences of much more copious and vigorous growth   
than those grown either at 20° or 37° C., while the 
difference between the growths from hot and cold 
incubators is still more marked. This point bears out 
the evidences of rapid degeneration noticed in the 
morphology of organisms cultivated at 37° C. for ro 
days before being taken from the incubator. 

The above observation is not without its significance 
in considering the seasonal influences connected with 
the spread of Plague epidemics, as the ability of the 
Bacillus Pestis to grow vigorously between so wide a 
range of temperatures as that existing between 15° and 
40° C. would seem to show the ease with which this 
orgamsm can adapt itself to the varying seasonal 
temperature. 
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CULTURAL OBSERVATIONS. 

The growth even in early cultures presents varying 
appearances according to the amount of material sown, 
whether taken from tissues or from another culture, 
and the temperature at which cultivation is made. 
Thus with spleen pulp containing large numbers of the 
organisms the resulting growth on solid media will be 
a transparent slimy streak ( vide Photo No. 2d), while 
if heart blood or a bouillon culture be used the early 
appearances will consist of discrete dew-drop-like 
colonies ( vide Photo No. ra ). 

In all the following observations a recent bouillon 
culture from a rat's spleen was used. 

On agar agar, incubated at 37° C. for 24 hours, 
the growth can often be seen of a fairly granular 
character by the naked eye, and can always be detected 
by the use of a hand lens. 

In 48 hours, at 37° C., growth is always apparent, 
and consists of minute discrete colonies, colorless, or 
of a delicate grey color, well raised above the surface 
of the medium. 

These vary in diameter from .25µ, to 2µ,. By trans
mitted light, these minute droplet colonies, viewed with 
a lens, display a translucent opalescence. 

After 72 hours the discrete appearance of the 
colonies tends rapidly to be lost by confluence, so 
that a 7 to 9 days' culture presents an irregular 
whitish growth, tending in its gradual coalescence to 
opacity, but presenting always well-elevated edges. 
Variations from the normal cultural type, such as 
described by Yersin, Klein, and others, have also been 
met with, and will be found on referring to paragraph r, 
Appendix A. 

Gelatine.-The growth upon nutrient gelatine is 
without any marked points of difference except such 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



IO 

as would result from the use of a medium of greater 
transparency (Fig. r, a). Thus the discrete droplet 
colonies appear more translucent, and the opacity of 
their central parts less marked. No great differences 
in rapidity of growth subsist between this medium 
and agar agar. Where discrete colonies of any age 
exist the firmness of their attachment to this medium 
is noticeable, due probably to the depth to which the 
growth penetrates. 

Glucose Agar.-Very similar to, but less abundant 
than on glycerine agar. 

Litmus Agar.-Alkalinity commences to be observable 
in about 6 days. 

Glycerine Agar (3 per cent. glycerine).-There are 
no very distinctive points between this medium 
and plain agar. Growth is less rapid, and has less 
color. 

Salt Agar (2·5 per cent.).-The growth is somewhat 
less abundant than on other solid media, presenting 
no distinctive appearances. 

In Rat Agar.-Growth was more abundant than on 
any other solid media used (see Fig. 2, rat aga_r b and c 
compared with plain agar a and d). 

Rabbit Agar.-Little ·difference from plain agar. 
On Ox Serum.-In 48 hours appears a thin opaque 

film, with a very finely granular surface which con
trasts with the smooth iridescence of the rest of the 
slope. Touching with the ose makes little difference 
to the appearance of the film. As the age of the 
culture increases, little change takes place except that 
the film becomes thicker, more raised, and its surface 
becomes nodulated. On this medium a stickiness and 
toughness of the minute colonies are more often noticed 
than on other media. The growth on this medium is 
never so copious and abundant as on agar and glycerine 
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Care was takm to sow these tttbes with equal q11a11tities of material, and tlze growths are o; equal age. 

Face p. 1 0 . 
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agar. This observation seems at variance with those 
of previous describers. 

In Beef Bouillon.-At 48 hours a scanty deposit 
rises on agitation and faintly clouds the liquid-less 
viscid than in glycerine bouillon. 

Tends to become more floccular as age of culture, 
advances. 

A film appears on the surface and adheres to the 
glass in about 72 hours. 

Beef Bouillon (with glycerine 3 per cent.).-After 
the lapse of 24 hours a scanty, viscid, yellowish white 
whorl arises on agitation of tube. 

Later flocculi are always to be found on the surface 
adhering to the sides of the tube. 

If kept at rest after agitation the medium becomes 
clear again in 48 hours. 

In Glucose Bouillon the growth is less abundant, 
but displays much the same characteristics as in plain 
bouillon. 

Salt Bouillon ( 2 · 5 per cent. Na Cl) .-Very little 
growth was obtained at any time. The medium at 
rest remains clear, but after a few days a faint cloudi
ness on agitation is noticed. 

When sown profusely, however, in flasks in 5 per 
cent. salt bouillon-ghee, an abundant stalactitic forma
tion is noticeable in 72 hours. 

Rat Bouillon.-A more rapid and abundant growth 
is noticed than on beef bouillon, other characteristics 
being identical. 

M ilk.-Does not coagulate, and presents no particular 
characteristics. 

Potato.-Growth slow, and without particular char
acteristics. After 20 days at normal temperature, the 
growth is dry, creamy-white, with irregular elevated 
edges (see Fig. 3). 
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Stalactitic Growth.-Much stress has justly been placed 
by previous observers on this cultural characteristic as 
a means of differentiation (see Fig. 4). 

The best method of observing this interesting 
phenomenon would appear to be by sterilising small 
discs of cork, and when quite cold inoculating these 
fragments with a recent culture of Plague. These 
infected discs of cork are then transferred under aseptic 
precautions to flasks of ordinary bouillon or bouillon 
containing up to 3 per cent. salt. The a ppearnnces 
are to be noted best in an Erlemmeyer flask, the base 
of which, being considerably wider than the apex, 
allows detached fragments to fall clear to the bottom 
of the flask without risk of lodgment on the sides, with 
consequent obscuration of the interior of the flask. 
The formation of the growth which depends from the 
lower surfaces of the cork can then be readily observed, 
such growths being able, by reason of the buoyancy of 
the cork fragments, to attain to considerable dimensions 
before becoming detached and falling to the bottom 
of the flask. It is of interest to note that an infection 
of the flask with several organisms will not interfere 
with the production of this appearance beyond the 
general opacity or cloudiness of the medium, and this 
fact might possibly be of advantage as a point in the 
technique of diagnosis. 

Before sowing such fragments of cork, after infection 
of the same, it is well to give the contents of the flask 
a gentle rotary motion, in order to prevent the adhesion 
of the cork to the sides of the vessel. 

No sp~cial peculiarities are observable in the micro
scopical examination of portions of the stalactitic 
growth ; oval or coccal forms are not so frequent as 
m many other media. 

A naerobiosis.-Growth appears to be almost in-
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hibited in CO 2 • Bouillon shows no growth after a 
month. The statement that the vitality of the 
organism is increased when developing in earth, cow
dung, floors, etc., owing to the presence of excess of 
CO

2 
in ground air, would not seem to be borne out. 

The reaction of the organism is distinctly alkaline. 
After 36 hours' growtb in neutral bouillop, this con
dition is marked and increases with age, being marked 
at eight months and beyond. 
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SECTION III. 

MORPHOLOGY OF THE BACILLUS PESTIS BUBONIC.iE. 

THE organism, which may be looked upon as typical, 
is that to be isolated from the spleen, bubo, or blood 
stream. Its general description is well known-viz. 
that of a short ovoid bacillus staining more. deeply at 
either pole. This characteristic of bipolarity can 
probably be produced in all bacillary forms of the 
true Plague organism by alteration in the technique 
of staining, and it will be further found that with the 
increase of age this characteristic tends to be lost. 
Although this bacillary form is to be looked upon as 
typical, it will generally be found that a large per
centage of the organisms in any given preparation con
sists of coccal or spherical forms in which no bipolarity 
can be observed. 

It may be noted here that considerable modifications 
in contour and differential staining properties appear 
to take place in corpore with advancing age of the 
bacillus and advent of putrefactive changes. 

This observation is not without its value in examin
ation of tissues of uncertain age, as it is probable that 
the typical form above alluded to tends to become less 
marked with the advance of time ; and it should be 
borne in mind that these typical appearances cannot 
be certainly expected in tissues after a certain lapse 
of time. 
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This typical form of the organism will be found to 
obtain with constancy in the tissues of most of the 
animals to which it proves pathogenic. The only 
point of variance is' a slight difference in measurement. 
The size of the Bacillus Pestis Bubonicce taken from 
the human spleen has been found to average in length 
r64 microns, and in breadth ·82µ; while in the organism 
taken from the bubo itself the size is slightly smaller, 
averaging r 448µ in length and · 82µ in breadth. The 
above average was arrived at by 60 separate 
estimations, the extremes of length and breadth being 
respectively 3·4µ and r28µ. 

Calculated from 120 estimations in spleen tissue taken 
from the rat, the organism gave a length of r584µ and a 
breadth of ·8r6µ, while in 50 estimations in guinea
pig tissue the length was found to be r3rrµ, and the 
breadth ·717µ, being thus of less size generally than 
that found in the human tissues. It may be stated, 
therefore, that the size of the Bacillus Pestis Bubonicce 
in man and the lower animals averages about r5 microns 
in length by ·8µ in breadth. 

In cultures grown upon artificial media the micro
scopic appearances will be found to vary considerably. 
The various media used were as follows :-Agar, 
gelatine, glucose agar, litmus agar, glycerine agar, 
salt agar (NaCl 2·5 per cent.), rat agar, rabbit agar, 
ox serum, beef bouillon, beef bouillon with glycerine 
3 per cent., glucose bouillon, salt bouillon 2·5 per cent., 
rat bouillon, milk, potato, etc. 

On these media, although observations were com• 
menced upon a 24 hours' growth in each case, it was 
decided to pass these over in consequence of the growth 
being so extremely slight that a risk was run of re
moving from the surface of the medium some of the 
organisms actually implanted there. The following 
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observations therefore are made upon growths 48 hours 
old and upwards. 

(r) Agar agar.-After 48 hours' incubation the 
organism is seen as a short deeply staining bacillus 
varying in length from ·62 to r-7µ,, the average of a 
number being ro66µ, and the average breadth ·708µ,. 
Practically no differential staining is observable, or 
only a slight trace. 

After 72 hours at 37° C. on this medium the bacillus 
tends to lose its property of staining intensely, while 
some of the individual organisms have lost their rounded 
coccal forms, and tend in some cases to an irregular 
truncated or even cubical shape. This appearance 
tends to become more marked in 96 hours, and the 
failure to stain becomes more noticeable. 

After 144 hours the tendency to irregularity of 
contour is marked, while a number of degenerate 
forms hardly discernible are intermingled with above. 

After 240 hours bacillary forms are rare, the field 
consisting chiefly of faintly stained large coccal forms, 
the diameter of which ranges from · 4µ, to r-2µ,, con
trasting with organisms of an equal age when cultivated 
on glycerine agar. Scattered throughout the field are 
occasional deeply stained coccal forms. 

After lapse of a month the organism has lost all 
its affinity for the stain, but is still visible in care
fully prepared preparations as a faintly stained, irregu
larly shaped microbe, the transverse axis almost equalling 
the longitudinal. 

In 50 days the field consists of very faintly stained 
debris, and what appears to be organisms which have 
lost all characteristic shape. There is, however, a 
good sprinkling of well-stained forms, chiefly of a coccal 
shape, though occasional rod forms with slight differential 
staining exist here and there. 
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On subculture of this 50-day organism, and even 
after the lapse of 75 days, the original typical form 
reappears in 48 hours. 

Gelatine.-After 48 hours' incubation at 22° C. the 
tendency to formation of long curved threads is marked, 
while a general tendency to elongation of the individual 
bacilli is noticeable, with corresponding decrease in the 
proportion of coccal forms. The average length of the 
organism after 48 hours' incubation is about r75µ, 
(see Fig. 5). 

In 96 hours thread forms are less noticeable, while 
the more normal coccal forms are general. No signs 
of degeneration or involution are present at this period, 
and the individual bacilli stain vigorously. 

In 12 day_s the long thread forms are noticeably 
decreased, and the organism has less affinity for the 
stain. Elongated slender forms, however, are still 
frequent. 

In 30 days all thread forms have disappeared, and 
the field is filled with small coccal growths, staining 
faintly, with frequent spherical bloated involution shapes 
(see Fig. 6). 

(3) Glucose Agar.-In 48 hours a very scanty field 
exists. Normal forms occur without differential stain
ing, but the majority consist of small coccal forms. 

In 72 hours the field is still very scanty, small coccal 
and diplococcal forms staining deeply) but showing 
very little tendency to bipolarity. In 96 and 144 
hours the growth is still very scanty, and the field 
shows masses of faintly stained bacilli, giving the 
impression of disintegration and degeneration. In 
addition to these, well-formed, deeply staining organisms 
occur, which are separate and ungrouped. Occasional 
forms exist from 3µ, to 4µ, in length, but differential 
staining is absent throughout. 
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In IO days at 37° C. disintegration is far advanced. 
Fields consist chiefly of aggregations of faintly stained 
small ovoid and bacillary bodies with an occasional 
thread. 

In 20 days at laboratory temperature, however, the 
growth from the moist portion of tube consists of 
elongated bacilli, contrasting markedly with parallel 
growth on agar. 

In 50 days the appearances are somewhat remark
able, the field consisting of slender, elongated forms 
of bacilli varying in thickness, becoming alternately 
thicker and thinner, the transition being gradual. 
The extremities of these forms are either bulbous or 
tapering. In parts of the field these thread forms 
will be found to form a tangled skein of much intricacy 
(vide Fig. 13). Coccal and ovoid forms have ceased to 
be visible, but all gradations in length exist in the 
bacillary forms. On a retransplantation of this 50-day 
abnormal form of the Bacillus Pestis to plain agar 
vitality is rapidly re-established, so that a 72-hour 
culture shows aggregation of elongated and well-stained 
bacilli, intermixed with masses of debris from the old 
growth. 

It is further worthy of note that the 50-day growth 
on glucose agar, consisting of yellowish, raised, desiccated
looking colonies, resist disintegration by the platinum 
loop to a considerable degree. 

On transplantation from this medium after 75 days 
no growth resulted. 

Litmus Agar.-No special appearances are note
worthy. The tendency to alkalinity in old cultures 
(up to 8 months) has already been noted. 

Glycerine Agar.-The general size of the organism 
is noticeably increased, while its contour is less defined. 
Differential staining in 48 hours is more marked than 
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upon agar ; coccal forms greatly predominate. Staining 
is not always bipolar, but seems in many organisms 
to be disposed irregularly on the short axis of the 
bacillus. The average length of an early culture on 
this medium is r49µ, as against ro6µ, upon agar agar. 
The transverse measurement is also noticeably increased, 
being ·968µ, as against ·708µ, upon agar. 

Tendency to capsulation has been observed in some 
specimens, but this appearance is inconstant and of 
doubtful value in consideration of the morphology of 
the bacillus. Tendency to thread formation is present. 
Occasionally, on this medium in early cultures, marked 
involution and irregular thread forms occur, as is often 
the case on rabbit agar (see Fig. 7). 

In certain instances, the early 48-hour growth 
upon some samples of this medium gave the striking 
appearances as depicted in micrograph 8. Irregular 
branched and twisted forms, alternating with thick, 
elongated, or club-shaped forms appearing occasionally 
in this medium, tend to show the extreme polymorphism 
of the Bacillus Pestis. 

Some of the twisted, branched forms as shown 
above appear distinctly segmented; dichotomy proper, 
however, is always absent. 

In 72 hours the appearances are not markedly 
altered. Occasional faintly stained large bacilli, three 
times the length and twice the breadth of the normal 
organism, are present. The majority of the field, how
ever, is composed of coccal and diplococcal, with some 
thread forms which stain deeply (see Fig. g). 

In 96 hours coccal and bacillary forms predominate, 
showing marked bipolarity. The giant forms noted 
under 72 hours are increased in both diameters, and, 
while staining faintly, as a rule are occasionally deeply 
colored. Many leptothrix forms are present. 
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In 144 hours polymorphism is more marked_, club 
and baton forms are occasionally present, while the giant 
forms as above persist, and are irregular in their chromo
tism. Thread forms are frequent, forming involuted 
tangled masses, presenting a remarkable divergence of 
appearance from the normal type of bacillus. 

In 240 hours the majority of forms consist of ovoid 
or spherical forms, these latter being as large as from 
·5µ to 2·5µ in diameter. The staining is markedly 
deeper than in agar of corresponding age ; bacillary forms 
are also more numerous than in agar. 

In 30 days well-stained bacillary forms again pre
dominate, in some cases being elongated into threads 
of irregular thickness from 4µ to 6µ in length. 

A groundwork or matrix of faint " ghost-like " 
forms exists, in which large, irregular, and pale or coccal 
forms predominate. In 50 days signs of degeneration 
of the bacillary bodies are general, but there is a good 
sprinkling of deeply stained bipolar organisms. These 
deeply stained apparently virile organisms are apparently 
embedded or in close relation with the disintegrating 
forms, and in many cases a fragment or end of some of 
these degenerate forms is deeply stained, giving the 
impression of the greater longevity or survival of the 
part of the organism perhaps in connection with its 
proliferation. 

Long, slender, and curved forms are occasionally 
present. Retransplantation at this period rapidly pro
duced typical appearances. 

After rno days upon this medium the evidences of 
degeneration are much more marked, although, as will 
be seen under the heading of vitality, the organism 
retains its pathogenic and proliferative powers. 

Salt Agar (2·5 per cent. NaCl).-The involution 
forms upon this medium are marked from the earliest 
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incubative period. In 48 hours many long thick forms, 
seldom straight, are visible, showing no differential 
staining ; many strange tadpole, pear-shaped, and 
irregular forms exist. Occasional normal forms are 
seen, showing differential staining. The aggregation of 
bacillary masses is noticeable. 

In 72 hours involution forms are very frequent. 
All organisms stain well, and are firm, though very 
irregular in outline ; large bloated dumbbell and 
spherical forms exist. 

In 96 hours involution forms and aggregations of 
bacilli are not perhaps so marked. Many organisms 
assume the shape of a square or parallelogram, with 
the ends sharply truncated ( dice box shaped), and 
often even concave (see Fig. ro). 

In 144 hours little difference is observable. 
In 240 hours disintegration far advanced, outlines 

of organism begin to be lost. 
In 30 days an irregular, lightly stained, semi-granular 

mass results, showing very occasionally an organism 
faintly seen and very degenerate. 

In 50 and 75 days these appearances are increased, 
appearing little more than an amorphous mass of 
faintly staining debris. Reference to the question of 
vitality, however, will show that even after roo days 
the bacillus had not lost its power of propagation and 
pa thogenici ty. 

Another point of interest in connection with this 
medium is that where the organisms grew at laboratory 
temperatures they remained in a fair state of preservation 
even after roo days. One transplantation to same 
medium when 75 days old resulting in appearance as 
shown in Fig. rr. 

Rat Agar.-A vigorous, deeply staining organism 
results from cultivation upon this medium. Thread 
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or leptothrix forms are frequent, measuring 20µ, to 
30µ, in length or longer. The coccal forms chiefly present 
are slightly larger than those upon agar, being r-164µ, 
by ·756µ, in breadth as against ro66µ, by ·708µ,. 

The vigour of growth of the organism upon this 
medium has already been referred to under cultural 
characteristics. 

Rabbit Agar in 48 hours gives typical appearance. 
Occasionally, on freshly prepared moist rabbit agar, 
inoculated directly from gland of human being, marked 
thread forms (see Fig. 7) of irregular breadth result, 
or sometimes involuted twisted threads, not unlike the 
leptothrix forms seen in an actively growing culture 
of Bacillus Anthracis. This property of thread form
ation has been observed in a number of various media, 
both moist and partly dried out, and is therefore improb
ably connected with moisture available to growth of 
the bacilli. The thread formation has not been noticed 
to be restricted to individual colonies. 

Ox Serum gives typical discrete organisms, small, 
deeply staining, but not differentiating in 48 hours. 

In 72 hours there appears a slight tendency to 
degeneration, a number of the small coccal forms staining 
but faintly. 

In 96 hours a distinct tendency to elongation is 
noticeable, while the whole field is stained but feebly. 

At 144 hours the organism generally has lost all 
power of staining, with exception of a few typical young 
forms which are deeply colored and normal in appear
ance. 

At 240 hours at 37° C. the degenerative appearance 
of those polymorphic forms so characteristic of some 
other media is noticeable. With a lengthy sojourn on 
the medium at laboratory temperatures, the organism 
appears to regain to some extent its power of staining, 
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and at the end of a month is seen fairly stained in the 
small coccal state. 

At the expiration of 56 days some well-stained ovoid 
organisms stand out on ~ background of broken-down 
degenerate bacillary forms. 

The organism on ox serum retains its vitality and 
typical appearance to some extent up to 100 days. 
Its virulence at this age proves absence of real degen
eration, and when retransplanted on to ox serum it 
rapidly assumes its usual small vigorous-looking and 
deeply staining appearance. 

Beef Bouillon.-The characteristic appearance in 
48 hours in this fluid medium is chain formation of 
from 4 to 6 elements, or more. These elements show 
bipolarity, and more nearly approach the typical organism 
isolated from tissues, being, however, slightly smaller. 

After 240 hours' incubation involution forms appear 
occasionally amongst the elements composing the fila
ments which tend to zooglea formation; but this feature 
is not well marked. Deeply stained chains can fre
quently be seen superimposed upon chains of pale, 
ghost-like elements, evidently degenerate, and con
trasting markedly with the chains of younger growths. 

After the expiration of 30 days the degeneration of 
the organism is more advanced. Elements swollen and 
irregular in shape coalesce, forming a network of chains 
faintly stained, and entangling other chains of well
stained elements. 

The bacillus in this medium retains its vitality up 
to 100 days, though the microscopic appearances show 
excessive bacillary degeneration. 

Glycerine Bouillon.-The organisms are larger and 
plumper in this medium than in plain bouillon, with a 
tendency to bipolarity. Clusters occur. Chain forma
tion occurs (vide Fig. 15). Evidences of degeneration 
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occur at 72 hours, when certain elem en ts of a chain 
lose their staining power, while other bacilli of the same 
chain remain prominently colored. The terminal 
organism of a chain is frequently seen bloated and in
voluted. Decolorised chains of elements are frequent 
at 72 hours. After an incubative period of 96 hours 
involution forms are more frequent, occurring sometimes 
in the middle of a chain ; signs of degeneration at this 
advanced age, however, are not so pronounced as in 
plain bouillon. 

In 240 hours at 37° C. the affinity of the elements 
of the chain for the stain appears almost lost. Masses 
of deeply stained material, however, can be seen adhering 
to these almost colorless networks of chains, giving an 
appearance to the field of large, rounded, or irregular 
masses of deeply stained material, connected by a 
faint tangle of colorless bacilli, the elements of which 
are slightly segmented. 

After a further period of 20 days' incubation at 
normal temperatures the bacilli appear to regain their 
staining properties to some extent, so that the field 
shows a number of well-defined coccal forms ; such 
forms, however, are small and show no bipolarity. 
After 50 days at normal temperatures a tendency to 
elongation is noticeable. Leptothrix forms exist, and 
some involution shapes appear. The elongated elements 
become bulbous or pear-shaped. These appearances 
are increased after 75 days ( see Fig. r6), and after the 
lapse of this time the bacillus can be recovered with ease 
by retransplantation into glycerine bouillon, in which 
many thread forms can be seen (see Fig. 17). The 
occurrence of these thread forms in liquid media is 
noticeable, as the suggestion has b~en made that such 
forms are directly connected with the dryness which 
ensues with the lapse of time on solid media. 
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Glucose Bouillon.-Chain formation is marked, the 
elements appearing smaller than in other liquid media. 
After 10 days appearances of degeneration are marked ; 
occasionally, small, deeply stained, single coccal forms 
are observable. In 50 days the large irregular masses 
noticed in beef bouillon are present in great numbers, 
and faintly stained chains of organisms with occasional 
elements more deeply stained here and there. The 
appearances of these masses often suggest that they 
are composed of a close agglutination of degenerated 
bacillary bodies, as frequent microbic forms can be 
detected, forming apparently part of the mass. 

Salt Bouillon (2·5 per cent. NaCl).-A frequent 
point of remark in this medium is the clear-cut square
ness of the organism, a chain of elements with sharp 
transverse divisions frequently resulting, recalling some
what the appearances of the Bacillus Anthracis. Faint 
transverse striation shows a disposition to differential 
staining. After 30 days in 5 per cent. salt-ghee-bouillon 
at normal temperature, the organism shows but slight 
sign of degeneration and but little tendency to in
volution forms ; but when incubated at 37° C. in tubes 
containing small quantities of the medium the growth 
is much slower, and degenerative changes and in
volution forms become rapidly well marked. 

On Rat Bouillon.-The growth is rapid and copious 
(as remarked under cultural observations), the micro
scopic appearances are those of beef bouillon, with 
better-filled fields. 

In connection with the subject of the character
istics of growths at varying ages and under varying 
conditions of culture, it should be noticed that growths 
which, after lengthened periods of incubation, show 
upon examination organisms advanced in apparent 
degeneration are still able upon transference to fresh 
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media to produce vigorous cultures within the usual 
period. 

Thus reference to the accompanying micrographs 
will show the vigorous growth of the Bacillus Pestis 
Bubonicre produced by a single subculture from the 
old and degenerate organisms (see Figs. 12 to 17). 

It will be also observable that prolonged culture 
upon a medium may result when retransplanted in a 
marked divergence from the shape of the organism as 
originally sown. Thus, in the above case of glycerine 
bouillon, the young growth as originally obtained from 
this medium, and the young growth as obtained by 
retransplantation from a 75-day culture, show distinct 
differences, the power of chain formation being a pparen tl y 
lost and giving place to a thread or leptothrix formation, 
· besides other points of minor difference. In the case 
of beef bouillon this power of chain formation is still 
retained, however. 

Another point of considerable importance in observing 
the morphology of this organism is the extreme differ
ence observable in the bacilli growing upon the top of 
the nutrient slope (vide Fig. 18), and those taken from 
the depth of the same tube ( vide Fig. 19), where the 
medium is thickest. The accompanying photomicro
graph illustrates this fact, which is connected probably 
with the amount of moisture available to the bacterial 
growth. 
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FIG. 12. 

ORIGINAL GLUCOSE-AGAR GROWTH . 

FIG. 13. 

50-DAY GLUCOSE-AGAR GROWTH. 
Face I, 26 (a). 
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SECTION IV. 

VITALITY AND VIRULENCE OF BACILLUS PESTIS BUBONIC..£. 

IN endeavouring to estimate the period during which 
the Plague organism retains its vitality under the con
ditions of normal laboratory temperatures, media, etc., 
it was found that after 50 days' culture in bouillon 
with 2·5 per cent. NaCl the organism was incapable 
of further growth when retransplanted upon other 
media. 

After the lapse of 75 days the sowings from glucose 
agar and glucose bouillon also proved to be sterile 
when inoculated upon other fresh media. 

In the estimation of the virulence of these growths 
it was found that after 100 days' culture glycerine 
agar, ox serum, salt agar, glycerine bouillon, plain 
bouillon proved fatal to guinea-pigs inoculated with 
them, while agar at this period had lost its virulence. 

Reference to the following table of relative virulence 
will show the various periods of incubation, weights 
of animals and quantity of infective material being 
rendered as uniform as possible. 

In the endeavour to estimate the degrees of differ
ence existing in organisms isolated from man and the 
lower animals, no great points of variance were observable. 

Mere sojourn in the animal system does not appear, 
however, to induce any pronounced degree of attenuation 
of virulence, as the following instance tends to show. 
A rat resisted inoculation with a virulent growth for 
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FIG. 16. FIG. 18. 
FIG. 14. 

RETRANSPLANTATION FROM 13. 
75-DAY GLYCERINE- BOUILLON. PLAGUE ORGANISM GROWING AT TOP OF AGAR SLOPE. 

FIG, 15. 

ORIGINAL GLYCERINE-BOUILLON GROWTH. 

FIG. 17. 

RETRANSPLANTATION FROM 16. 
Face p . 26 ( cj. 

FIG. 19. 

SAME ORGANISM GROWING AT LOWER END OF SAME SLOPE. 
Face p. 26 (d). 

Face p. 26 (b) . 
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PLAGUE ORGANISM GROWING AT TOP OF AGAR SLOPE. 

FIG. 19. 

SAME ORGANISM GROWING AT LOWER END OF SAME SLOPE. 
Face p. 26 ( d). 
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23 days, and at the expiration of that time, while still 
in vigorous health, was killed and examined. No 
abnormality was observed to exist in the cadaver beyond 
the existence in the groin of a hard, enlarged gland, 
non-h~morrhagic, and without peri-adenitis. Upon 
section it was found to contain a drop of thick pus, 
in which but few organisms could be detected. 

VIRULENCE OF BACILLUS PESTIS AFTER LAPSE OF 100 DAYS WITHOUT 

RETRANSPLANT A TION. 

--

Medium. 1 Dosage. I Date. Result. Duration. : I 

- ·---

Agar .. . . l loopful June4 Recovered after 
temporary ill-
ness. 

Glycerine agar 
" " 

Died June 11 158 hours. 
Ox Serum .. 

" " Died June 13 205 hours. 
Salt agar .. 

" " Died June 14 230 hours. 
Glucose agar .. 

" " 
Survived, practi-
cally no illness. 

Salt bouillon .. 1 c.c. after agi-
" 

Survived after 
tation practically no 

illness. 
Glyc. bouillon 

" " Died June 9 113 hours. 
Glucose bouil- Recovered after 

Ion .. .. 
" I " 

mild illness. 
Bouillon .. 

" " Died June 16 277 hours. 
Control .. Scratch in 

thigh, 1 loop- i 

ful B. Bouillon 
" Died June II 158 hours. 

Control .. 
" ! " Died June I6 283 hours. 

Control .. 
" " Died June 9 r r 8 hours. 

-

Average Duration-old cultures-I 96·6 hours. 
Average Duration-recent cultures-1 86· 3 hours. 

Upon cultivation, however, a typical growth resulted 
which proved extremely virulent for guinea-pigs. How 
long the organism would have maintained its vitality 
in its live environment is, of course, conjectural ; the 
fact, however, remains that the animal resisted the in
fection, and, while still harbouring the virulent organism 
in a latent condition, remained itself in perfect health, 
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and capable under accidental conditions of spreading 
the infection. 

Source of type of organism would seem to have little 
or no influence upon the question of its virulence, and 
reference to the table above will show that age within 
certain limits is also negligible in this connection. 

The influence of burial upon the vitality and virulence 
of the bacillus is a subject of much importance from the 
point of view of the safe and efficient disposal of the 
bodies of persons succumbing to the disease. With a 
view of showing the length of survival of the Plague 
germ under conditions of ordinary interment, several 
experiments were undertaken. Two guinea-pigs were 
infected with virulent human Plague. Upon decease 
the body of one of these rodents was enclosed in a box 
made of half-inch deal, and the other cadaver was loosely 
wrapped in a piece of linen. These bodies were buried 
in a grave 5 feet deep in soil adjoining a burial-ground. 
The nature of the soil was sandy, with a substratum 
of fine gravel. After an interval of ro8 days these 
bodies were exhumed and examined. The box was in 
good preserva_tion, the wood being slightly damp. 
The decomposition of the cadaver was advanced, the 
limbs being detachable with a slight pull, while the 
viscera were found to be almost diffluent and recognisable 
with difficulty. 

Two guinea-pigs were inoculated subcutaneously 
with an emulsion taken from viscera (probably the spleen). 
No illness resulted, and plates inoculated from same 
material showed no suspicious growths. 

In the case of the guinea-pig buned in the cloth, 
the appearances of decomposition were very similar. 
Two healthy guinea-pigs inoculated with emulsion from 
spleen remained healthy; but in plates made from the 
same an organism was isolated, somewhat resembling 
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Bacillus Pestis culturally and microscopically. This 
organism proved, however, to be. actively motile and 
non-pathogenic, even in large doses. 

A further opportunity arose for elucidating the 
question of the survival of the Plague bacillus in the 
case of a human cadaver, which it was found necessary 
to remove from the original place of interment after 
an interval of rgo days. In this case also the en-

  dea vour to isolate the organism from the viscera was 
unsuccessful, both by live inoculations and also plate 
cultures. It is, therefore, reasonable to infer that 
either the Plague bacillus loses its vitality after a period 
of a few months, or that it loses its morphology and 
virulence to such a degree as to become unrecognisable. 

Further experiments were undertaken with the in
tention of showing the length of survival of the organism 
in soil. 

A series of deep jars were filled with ordinary sifted 
loam, into the depth of which glass tubes of large 
calibre were plunged. Some of these jars were sterilised 
under a pressure of r ½ atmospheres for 3 hours on three 
successive days, while in others the contained earth 
was inoculated in an unsterilised condition. 

The depth of the column of earth was approximately 
25 centimetres. Ten cubic centimetres of a culture-
the virulence of which was controlled by eight rodents
were introduced through the tubes into the column of 
soil at varying depths, or simply poured in some cases 
upon the surface of the soil. These jars were carefully 
closed with sterile paper caps, and remained at laboratory 
conditions. The soil contained sufficient moisture to 
admit of cohesion upon being squeezed in the hand. 

At the expiration of varying periods small portions 
of the soil were withdrawn from the sterilised and 
unsterilised jars, both superficially and at a depth of 
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1 centimetre, and also from the depth of the columns of 
earth. These small samples of earth were ground down 
with sterile bouillon, and the supernatant fluid was 
inoculated subcutaneously into healthy guinea-pigs. 

The results were as follows :-At the expiration of 
eight days after infection of the jars the first series of 
animals were inoculated, with the result that the bacillus 
was recoverable from all the jars, both from the surface 
and depth of the earth. 

After the expiration of a · month the effort was 
repeated, and it was noticed that no ill effects followed 
the inoculation of material from either surface or depth 
of the sterilised jars. In the case of the guinea-pigs 
inoculated, both from the surface and depth of the 
unsterilised jars, a lengthy illness followed the inoculation, 
eventuating in one case (that of the animal inoculated 
with soil from the surface) in recovery, but ending 
fatally in the case of the guinea-pig inoculated from 
the depth of the unsterilised earth. In this latter 
instance the illness was prolonged, and an abscess 
resulted at the point of the operation, and commenced 
to suppurate a week after inoculation. 

The animal died after an illness of 20 days, and 
from the pus of the abscess the organism of Plague 
was isolated from amongst several other bacteria. 
This proved pathogenic to other guinea-pigs within 
nine days, the post-mortem and cultural appearances con
firming the cause of death. 

After a period of five weeks a further series of in
oculations were made, with an entirely negative result. 

It is, therefore, reasonable to conclude that the 
bacillus is incapable of extended life in soil either on 
its surface or at a depth of about I foot. 

Association in earth with other soil organism would 
not appear to act inimically to the life of the bacillus, 
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which apparently fails to maintain its existence by 
reason of its unfavourable environment. 

This fact would tend to be confirmed by the results 
about to be detailed in connection with the vitality of 
the organism in granaries, etc., and helps, therefore, 
rather to favour the theory that the bacillus maintains 
its existence in the bodies of living animals, probably 
rodents. That it is capable of· existence beyond a 
normal period in the bodies of living animals is shown 
by the instance of the guinea-pig above mentioned, 
and also in that of the rat which was inoculated_. and 
killed when healthy 23 days afterwards, from whose 
bodies the Bacillus Pestis Bubonicce was isolated. 

Color. - An endeavour was made to ascertain the 
influence of colored light upon the vitality of the 
organism. For this purpose a series of Petrie dishes 
were inoculated, such dishes being covered with glass 
squares of varying colors. It was found, however, 
that no difference existed in the vigour of the growths 
in the green, blue, ruby, and yellow dishes, the growths 
in which were as well developed as those in the control 
colorless dishes, and appeared to maintain their vitality 
as long. 

Sunlight.-The bactericidal effect of direct sunlight 
was approximately ascertained on growths exposed on 
agar in Petrie plates. Such exposure was made at 
midday, the time of the year being mid-winter, the 
light being very actinic, maximum shade thermometer 
78° F., barometer 28·43, with dry bulb 62°, wet bulb 
56°. Dishes were tilted to the direct sun rays. A 
portion of each dish was covered with a strip of opaque 
paper, affording shade for a streak of normal growth, 
which acted as a control to the rest of the dish. 

An active bouillon culture was used, and the dishes 
were exposed to the light directly after inoculation. 
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Loss of vitality began to be observed in gradations 
after IO minutes' exposure, 5 minutes giving no per
ceptible result. Growths also resulted on the plates 
exposed for 15, 20, 25, and 30 minutes, but a distinct 
inhibition of growth was noticed after 40 minutes' 
expos·ure, the area shaded by the strip of opaque paper 

  showing, after the usual period of incubation, a well
defined band of growth, contrasting with the feeble 
development of the rest of the dish. 

An exposure of 60 minutes' duration to conditions 
as above proved sufficient in all cases to completely 
inhibit the growth on that part of the agar unprotected 
by shade. 

Vitality .-The question of the vitality and virulence 
of this organism under natural conditions being one of 
the first importance, an extensive series of experiments 
was undertaken at your suggestion in the endeavour to 
elucidate this point. 

For this purpose IO small brick houses or cubicles 
were constructed, each being furnished with cement 
floors and a window and door, affording no lodgment 
or chance of escape to the rodents confined in them. 
The cubic capacity of these boxes was 264 feet each. 
Each box was ventilated by four air bricks, covered on 
the inside with wire gauze of sufficient fineness of mesh 
to be fly and vermin proof. They were numbered 
I to IO. Arrangements were made for excluding the 
light from certain of these compartments, while to 
others the light had free access. In these boxes were 
placed bags of grain of varying sorts, such as oats, 
bran, flour, mealies, and mealie meal_, besides trusses 
of hay, etc., and an endeavour was made to simulate 
as far as possible the conditions obtaining in a granary 
or produce store. 

These boxes were surrounded by a high fence of 
C 
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corrugated iron, carefully constructed, while the whole 
compound thus formed was covered or roofed in ,vith 
inch wire netting, to obviate the possibility of any 
rodents, which might by any accident escape from the 
boxes, leaving the premises and so spreading the in
fection. 

It was found that the rats were capable of main
taining an absolutely healthy condition when such 
boxes remained uninfected. Thus, for many months 
one of the above boxes has served as a receptacle for 
healthy reserve or control rats, which have lived in 
large numbers and propagated under the above con
ditions. 

The rodents-of which some hundreds were obtained 
both from town dwellings and also from the wharves 
and shipping at the port-were the usual black and 
brown rats (Mus rattus and Mus decumanus). 

Each box was infected in the first place by the 
introduction of from 8 to IO rats, which immediately 
prior to introduction were inoculated subcutaneously 
with a platinum loopful of virulent bouillon culture, 
or a hypodermic injection of the same. The technique 
of such inoculations was as follows :-The tail of a 
healthy rat was seized with a large pair of ratchet 
forceps known as "snake-tongs," used in the laboratory 
for the capture and manipulation of snakes in venom 
collection, and while held pendant by its tail the skin 
of the back of the neck was seized between the thumb 
and finger of one hand, while the other hand extended 
the body of the rat for the injection to be made. Some 
hundreds of rats were inoculated in this manner without 
serious accident. Such operations, however, were never 
devoid of exciting incident. 

The endeavour of the above series of experiments 
was to show the length of time such repositories would 
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maintain their infectivity, whether ·conditions of light 
or darkness favoured the maintenance of the same, 
the efficiency of various processes of disinfection, and 
the infectivity from animal to animal. 

It was hoped that the elucidation of such points 
would lead to an improved and more economical method 
of dealing with premises in which the contagium was 
known to exist. 

The mortality occurring in these boxes was accur
ately observed daily from the time of the introduction 
of infected rats, such observations being either made 
through the glazed roof of each house, or, where necessary, 
by removal of the contained sacks, etc., after all possible 
precautions had been taken in such removal to avoid per
sonal infection by dust, etc., in plugging of the nostrils. 

\Vhen all the rats in one box had succumbed to 
the disease the boxes were closed for varying intervals, 
and at the expiration of such times fresh healthy rats 
were introduced into the boxes, and the infectivity or 
otherwise of such box decided by a lengthy observation 
of the occupants. A careful post mortem confirmed the 
cause of death in each case. 

This method of judging as to the retention of vitality 
in the box was found to be reliable, as it was repeatedly 
observed that healthy rats introduced into a box in 
which the infection was comparatively recent rapidly 
succumbed. 

Reference to Appendix B will show the details of 
this experimental work. In the present place a sum
mary of these results is shown as follows :-

After the lapse of one month from the date of death 
of the last rat it was found that healthy rats introduced 
into the box contracted the disease; this experiment 
was therefore positive at the expiration of 30 days. 

After two months' lapse rats remained healthy when 
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introduced into the previously infected boxes, and the 
same negative result was found to attend those boxes 
which were shut up for more lengthy periods (up to 
four months). This experiment, extending over some 
six months, was conducted several times with different 
boxes, the rats so reintroduced remaining healthy. 
The result may therefore be considered conclusive, 
and it may be assumed that the infection of grain stores 
and other similar premises does not persist-in the 
absence of living rodents-over a period approximately 
of two months. 

Influence of light on retention of vitality was prac
tically negligible., and the exclusion of light did not tend 
to prolong the vitality of the organism ( vide Appendix). 

MEASURES FOR DISINFECTION OF BOXES. 

Boxes which had been recently subjected to a 
thorough infection with many infected rats were chosen 
for the purposes of this experiment. It must be re
membered in interpreting the results obtained that 
such boxes contained a number of small bags of grain, 
meal, etc., and some trusses of tightly baled hay, into 
which the rats had burrowed freely, presumably in
fecting the interior of such sacks and bales. These 
conditions, however, are such as obtain in general 
grain and produce stores, to which premises such results 
would seem applicable if similar methods of disin
fection were adopted. 

Sulphur Dioxide (5.3 per cent.).-The interior of 
the infected box and its contents was slightly damped 
with a fine spray of water before the SO

2 
was generated. 

Sulphur was used in the proportion of r lb. to 200 

cubic feet, and was consumed entirely by mixing into 
a paste with methylated spirit before ignition. The 
box was closed for 24 hours during the process, the 
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doors, window, and ventilators being carefully pasted 
over to. prevent escape of SO~ or access of fresh air. 
At the expiration of this time it was at once restocked 
with~ 6 healthy rats, which died of typical Plague 
within a few days (vide Appendix). 

This experiment was repeated with a similar result 
in another instance. 

Formic Aldehyde was generated in an infected box, 
the cubical contents of which were 264 feet. Five 
tabloids of paraform, an equivalent of 12 grammes of 
commercial formalin, were volatilised in this space by 
the Alformant lamp (the strength re~ommended by 
the manufacturers being ro tabloids to r ,ooo cubic 
feet). After complete closure of the box for 24 hours 
it was restocked with healthy rats, which rapidly suc
cumbed to typical Plague. 

It may therefore be safely assumed that the ordinary 
measures of disinfection with sulphur dioxide and 
formaldehyde are not efficient, even when in excess, 
in dealing with the conditions of contagion which are 
likely to obtain in granaries and other similar buildings 
where actual surface contact with the gaseous disinfecting 
agent is impossible or difficult. 

Regarding the possibility of the direct transference 
of the infection from rat to rat, inconclusive evidence only 
was forthcoming, and the inquiry along this line was 
not very extended. 

It was obvious, however, that the infection is capable 
of transference to the rat in the absence of other rats 
either sick or dead from the disease, and in the absence, 
as far as the closest scrutiny could show, of fleas and 
other vermin. When dead rats were allowed to remain 
in the boxes in which they had died, it was a matter 
of frequent observation that the rats surviving longest 
had consumed the bodies in whole or part of those 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



PLAGCE IN .A'ATAL, 1902-3. 

animals succumbing before them. This is probably a 
frequent, but cannot be a constant, factor in the spread 
of the disease from rat to rat. The agency of vermin 
in the transference of the disease from one rat to another 
must, however, be admitted as possible. 

Time did not permit of exhaustive experiments in 
this direction. Two cases of transference of vermin 
which were floated off the bodies of dead rats, and at 
once placed in the coats of healthy animals, proved 
negative. Very many of the bodies of dead and dying 
rats were closely examined, and showed a remarkable 
freedom from vermin. In many cases no parasites at 
all were discoverable; seldom Pediculi, and quite occa
sionally rat-fleas ( apparently Pulex Pallidus ). 

It seems, therefore, more probable, in view of the 
constancy with which healthy rats succumb when intro
duced, that infection is generally spread from animal 
to animal by the ingestion or inhalation of particles 
of infected matter, dejecta;etc., rather than by infection 
by means of vermin. This view seems strengthened 
when the short vitality of the bacillus (as shown in the 
box experiments above) is compared with the length 
of time fleas and their larvre are capable of maintaining 
their vitality under favourable circumstances. 

At the same time, the evidence of the agency of 
fleas as transmitters of the disease cannot be overlooked, 
and such instances of outbreaks following the removal 
of floors of infected premises where no precautionary 
measures for previous disinfection, damping, etc., have 
been taken, tend to confirm the flea-borne theory, 
which is further strengthened by the frequency with 
which the primary specific lesions in man are localised 
in the system of glands draining the lower extremities.* 

* This argument could with equal force be employed in support of 
infection through the agency of dust on an abraded skin.-E. H. 
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Transmissibility from animal to animal.-The import
ance of the question as to the possible agency of the 
lower animals in the spread of the infection suggested 
the advisability of confirming the observations recently 
made on this point in Hong Kong .. With this object 
in view, a series of experiments was made on the different 
domestic animals stated to have been found susceptible 
to Plague. The possibility of the contagium remaining 
latent, or in an incubative stage in the system (of, for 
instance, the pig or domestic fowl), and at the expiration 
of a lengthy period unexpectedly asserting its pathogenic 
properties, would appear to be so important a question 
in the epidemiology of the disease as to warrant careful 
confirmation of previous findings on this point. 

A corroboratory investigation, therefore, was con
ducted on the lines of the recent inquiry of Professor 
Simpson in Hong Kong, and I may say at once that 
such investigation has failed in every instance to induce 
the fatal form of the disease which attended the 
experiments in China, to the results of which great 
importance has not unnaturally been attached. 

Repeated endeavours have been made to induce a 
fatal form of the disease by the ingestion of infected 
material, and by the inoculation of virulent cultures 
and blood, as well as by close contact with an animal 
in a highly infectious condition (vide Appendix C). 

The failure of the above inquiry to confirm the 
findings of the Report. on Plague in Hong Kong cannot 
be attributed to any attenuation or loss of pathogenicity 
in the strain of bacillus used-at least, as far as its 
virulence for the human being and rodent is concerned 
-as all such inoculation experiments were conducted 
with cultures isolated direct from the cadaver, or, in 
the case of ingestion experiments, by the use of diseased 
tissues themselves. 
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The failure to confirm the transmissibility of Plague 
to the lower animals in a fatal form-as laid down 
in the Report referred to-can therefore only be ex
plicable upon the assumption that the strain of bacillus 
used in the experiments in Hong Kong was possessed 
of a wider range of pathogenic properties, which, while 
being equally virulent with the Natal organism for 
men and rats, was possessed of additional or increased 
pathogenicity for other of the lower animals. Recent 
studies in immunity would seem to bring such a theory 
within the bounds of possibility. 

That so considerable racial immunity should exist 
special to South African herbivora, pigs, and birds seems 
untenable in consideration of the ordinary susceptibility 
of rats and of man himself. 

Insufficiency of data can, however, fairly be' urged 
against the Natal observations, though it will be seen 
on comparison that the disparity in numbers of cases 
between the Hong Kong and Natal experiments is not 
very great. Thus, while of 31 hens subjected to ex
periment in Hong Kong 9 died (29 per cent.), of the 
20 hens treated in Natal none succumbed or were ill ; 
and similarly, while of the 15 pigs experimented upon 
by Professor Simpson 86 per cent. or 13 died, of the IO 

pigs similarly treated in Natal none died, and but 
r showed a transient illness, due to manipulation. 
Reference to Appendix II. will show details of treatment 
in all cases coming under observation, which comprised 
pigs, calves, and fowls. 

Even were the direct connection of such animals 
with the maintenance of an epidemic proved, it would 
seem easy to over-estimate the significance of a fact, 
which would be one rather of academic interest than 
practical importance. 

The ingestion of human tissues by the pig, ox, or 
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even rat, is a sufficiently remote contingency to be 
dismissed, while the actual inoculation from or con
sumption of the flesh of Plague-stricken animals by 
the domestic animals of the large towns in which the 
Plague is most endemic, would seem also negligible in 
consideration of its epidemiology. 

The conclusion, therefore, seems warrantable that, 
so far as Natal is concerned at least, these animals are 
not to be looked upon as factors concerned either with 
the spread of the disease or with its periods of latency. 
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SECTION V. 

BACTERIOLOGICAL DIFFICULTIES ENCOUNTERED IN COURSE 

OF THE OUTBREAK. 

As mentioned previously, considerable difficulty was 
encountered throughout the continuance of the epidemic 
in making a diagnosis from the microscopical appear
ances available. In fact, so grave did this difficulty 
beco~e, that, even when supported by the clinical 
history, it was found advisable in many cases to defer 
a definite pronouncement until the cultural character
istks and virulency of the organism in question had 
been observed. A dependence upon the indications of 
the microscope simply in several important instances 
could not but have resulted in an erroneous positive 
pronouncement, with all its serious attendant conse
quences. 

This difficulty does not appear to have occurred to 
any extent during outbreaks of Plague elsewhere. 

The thoroughness of the means employed by the 
Health Department for the detection of early cases of 
Plague, and for the routine post-mortem examination of 
aH cases in which the cause of death was not clearly 
apparent; has doubtless frequently accounted for the 
observation of microbic forms nearly allied morphologic
ally to the Ba.,cillus Pestis. Attention has been drawn 
in Appendix A to the possibility of the occurrence of 
forms of organisms in the tissues of rats indistinguish
able microscopically from Plague bacilli (Fig. 24), so 
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that the same difficulty applies to the diagnosis of the 
disease in other than the human species. 

A few instances of such cases may be quoted here, to 
exemplify the necessity of cultural observations being 
made to support bacterioscopic appearances. 

Case No. r.-The history of the case was as follows :
A Kaffir male was found dead in Pietermaritzburg 
during the prevalence of the epidemic. Post-mortem 
examination revealed pleuritic effusion and unilateral 
broncho-pneumonia. Portions of the internal organs 
in good preservation were forwarded at once to the 
Laboratory. Spleen smears showed an apparently 
typical Plague organism in pure culture (see Fig. 20), 
and upon this observation an affirmative diagnosis 
was at once made. Upon culture of the organism, 
however, points of difference became obvious, for while 
the bacillus showed bipolarity and was pathogenic for 
guinea-pigs, it produced also so rapid and diffuse a 
growth, and such atypical post-mortem appearances, 
as to lead to a re-decision as to the specific nature of 
the case (see Appendix A). 

Case No. 2 .-Tissues taken from a man were for
warded for examination without definite clinical history. 
The appearance of the organism in smears from the 
spleen where it appeared to exist in pure culture was 
highly suspicious (see Fig. 21). A guinea-pig was 
inoculated with an emulsion of organs, the bacillus 
proving pathogenic in 38 hours. Cultivations upon 
agar gave a rapid profuse growth, the organism tending 
to polar staining and appearing like a typical Plague 
cultivation on serum (see Fig. 22). ·Rapidity of growth 
and motility resulted in a negative opinion before a 
negative clinical history was received (see Appendix A). 

In another case-that of a man taken suddenly ill 
upon premises in which previous cases had occurred-
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the chief symptoms were referable to the lungs. Ex
amination of the slightly blood-stained expectoration 
showed a highly suspicious organism apparently in 
pure culture, which, however, failed to produce death 
when injected into guinea-pigs and rats. This organism, 
therefore, was looked upon as being non-pathogenic, 
and proved to be so on more extended observation. 

In another instance, a man was removed to the 
hospital in consequence of contracting typical Plague. 
Upon inquiry it was elicited that he was an assistant 
in charge of a poultry farm upon which the fowls, 
ducks, etc., had been dying in large numbers. Examin
ation of tissues and blood from the bodies of these 
birds showed the existence of an organism with diffi
culty distinguishable from the Plague bacillus in appear
ance (vide Fig. 23), which proved upon culture to be 
the Bacillus cholerce gaUinarum, pathogenic to guinea
pigs, but not to rats ; fowls readily succumbed to the 
organism, but not to control injections of virulent 
Plague cultures. 

The above instances are examples of an often
recurring difficulty encountered throughout the con
tinuance of the epidemic. 

The fact that Plague is liable to be associated with 
diseases such as that just described, in which the patho
genic organisms · are indistinguishable from those of 
Plague proper, should therefore be borne in mind.. Out
breaks of Fowl Cholera, Swine Plague, etc., are thus 
liable to confusion with Bubonic Plague if reliance is 
placed solely upon microscopic appearances to the 
exclusion of other means of exact diagnosis. 

Some of the early cultural appearance's also of such 
organisms as Fowl Cholera simulate the growth of the 
Bacillus Pestis (see Fig. r), but extended observations 
on pathogenicity, rapidity of growth, and other 
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differences, cannot fail to afford means for exact deter
mination. 

The observations above embrace most of the impor-
  tant points in connection with the bacteriology of the 
disease. Consideration of time and other duties have 
prevented many of these points being dealt with in a 
more exhaustive manner. 

I trust, however, that some of the above observations 
may not be without value in dealing with possible 
future outbreaks in our Colony and elsewhere of this 
universal scourge to mankind. 

PRINTR!.l av CASSELL & Co:.1PANv, LIMITED, LA B.:LLE SAUVAGE, LONDON, E.C. 
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APPENDIX A. 

I. 

,vrTH reference to cultural appearances, Yersin mentions (and 

Tidswell of Sydney confirms the observation) that in many in

.stances "small colourless and large cloudy colonies" are to be found 

growing side by side. Klein also, in the Uentralblat for Bacteriology, 

July 10th, 1807, noticed the appearance of colonies contrasting 

markedly with their neighbours, being large, round or oval, consisting 
I 

<1f longer or shorter straight or looped threads or bacilli, which he 

first regarded as contaminations, but subsequently considered such 

occurrence as a cultural characteristic of this organism. The same 

question has arisen in more !han one instance in the present work. 

In one instance-that of a culture made from a spleen of a rat 
·within a few hours of its death from typical Plague-an appearance 

,,·as found corresponding to the description above. In this instance, 

while the microscopic appearances of both growths were identical 

and typical (see Fig. 24), the cultural characteristics and pathogenicity 

:as subsequently determined were ,viclely divergent. 

II. 

Case I was that of a Ka:ffir male found dead. The post-mortem 

examination revealed some plenritic effusion on one side and a con

dition of broncho-pneumonia. The spleen was friable and soft, 
and contained large numbers of bi-polar organisms. (See Fig. 20.) 

Lung smears contained apparently the same organism. Agar 

cultures at 48 hours at 37a., C. revealed a thick, raised, greyish shining 

.growth, and microscopically a bacillus with rounded ends and with a 

trace of polarity (see Fig. 25.) In all probability some motility also 

existed. 
This organism proved fatal to guinea-pigs in eight clays, and the 

:S:une organism was observable in the tissues at the seat of inocula-
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tion (where an extensive tumefaction and necrosis existed) and in the
liver in scantY. numbers. 

None were observed or were recovered from the spleen. 

The liver cultures made from the infected guinea-pig were 

similar in all respects to the original human culture. (See Fig. 26.) 

The organism did not produce stalactitic formation in ghee

houillon, and this £act along with its slight motility, cultural ap

pearances, and the lesions produced, led to a revision of the provisional 

positive diagiosis which ·was originally made. 

Case 2 is that of a European whose clinical history and post

. mortem appearances gave rise to little suspicion, but microscopical 

nppearances in the spleen ,vere sommdiat similar to those of Plague. 

In this instance also the abundant growth of the particular bacillus 

in the spleen was probably post mortem, but the microscopical ap~ 

pearances were suspicious enough to warrant animal inoculation. 

(See Figs. 21 and 22.) 

From subcutaneous inoculation of a few minims of the spleen 

pulp a guinea-pig succumbed in 38 hours, with an extensive phlegmon 

and gelatinous infiltration affecting the ·whole surface of the ab

dominal wall and extending into the limbs. 

'l'he exudate showed an organism in la1·ge numbers, varying 

from an ovoid form to a long straight bacillus. Bi-polarity 
of staining was present. Organisms of the same character were 

present in the liver and spleen, which were soft and congested, but 

not in the heart's blood. 

The small intestines , were slightly injected. No glandular 

enlargements were observed. 

Cultures on agar incubated at 37° 0. showed a profuse drab

coloured growth resembling cultures from the original spleen, which 

microscopically consisted of short, straight rods, with a tendency to 

polarity of staining and numerous threads. (See Fig. 27.) 

This bacillus was .. found to be fairly actively motile, to curdle 

milk in 40 hours at 37Q 0., to be acid-producing in 20 hours ,;:l.t 

37° 0., to be non-liquefying and non-gas-producing and to present in 
aniierobic stab cultures in glycerine agar a curious ramified growth. 

It was, moreover, found to be highly pathogenic for white rats 

and for guinea-pigs ( death occurring in less than 48 hours), with an 
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extensive phlegmon spreading from the point of inoeulatiou. 

It was not pathogenic for fowls. 

The bacillus briefly described above was in more than one case 

the source of tei~1porary delay in diagnosis, from. its appearance in 

spleen smears and from its pathogenicity. 

The haemorrhagic condition of tissues described above was, how

ever, much more extensive and severe than the condition sometimes 

seen in inoculations with the Plague bacillus,, and whereas in the latter 

case organisms are, as a rule, found in great numbers in the spleen, 

iI1 the former the spleen and liver contain few organisms, and no 

enlargement of glands is noticed .. 

The organism isolated from fo·wls (referred to above-vide Fig. 

23), ·which had caused some extensive mortality in ducks, fowls, geese, 

~md pigeons (7 50 in number) on premises in _which Plague had also 

occurred, was so alike in morphology (Fig 28) and cultural ap

pearances (Fig. 1, b) to the Plague bacillus as to delay a definite pro

nouncement until differential points had been determined. 

It --was found, hmvever, with this organism that the gro--wth on 

agar appeared rather earlier at 370. 0., that the growth is much less 

adherent to the medium, and can ,vith ease be ·washed off by filling 

the tube ·with ,rnter ( a phenomenon which does not occur with Bacillus 

pestis ), that the organism is more slender, that stalactitic formation 

does not occur, that the pathogenicity is quickly lost by artificial cul

ture, and, moreover, is widely divergent from the pathogenicity of 

Bacillus pestis. The latter ·was found to have no appreciable effect 

on fowls, although various strains ,vere used and very large quantities 

ndministered, but to be constantly fatal in ordinary laboratory doses 

for rodents. The former was found to have a wider range of 

pathogenicity-namely, birds and rodents-and even to cause severe 

symptoms in pigs, but its virulence rapidly decreased when cultivated 

artificially. 
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APPENDIX B. 

GRANARY EXPERIMENTS. 

I. 

The conditions were very similar to those existing in an ordinary 
granary or grain store, the humidity probably being greater in the 
experimental granaries, ·water being constantly supplied and the doors 
kept closed. 

Granary 1.-264 cubic feet. Well lighted. Infected by 8 in
oculated rats; bodies left in situ. 

On restocking four months after the last rat had died of Plague, 
the disease did no appear in the freshly-introduced rodents. 

Granary 2.-264 cubic feet. Light excluded. Infected by 8 

inoculated rats, and bodies left in situ. 
Restocking four months after all were dead gave a negative 

result. 
Granary 3.-264 cubic feet. Well lighted. Infected by 8 in

oculated rats, and bodies left in sit-u. 
On restocking two months after all were dead, the disease did 

not occur in the fresh rats. 
Granary 4.-264 cubic feet. Light excluded. Infected with 8 

inoculated rats and bodies not removed. 
On restocking two months after, the disease did not appear in 

the fresh rats. 
Granary 5.-264 cubic feet. "'\Vell lighted. Infected with 15 

inoculated rats and the bodies left. 
On restocking three months after, the disease did not re-appear 

in the fresh rats. 
Granary 6.-264 cubic feet. Well lighted. Infected with 8 

inoculated rats. At the time of inoculation, after careful handling 

and prolonged observation, only one flea was fonnd (P. pall£clus), 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



PLAGUE IN NATAL, z90.2-.3. 51 

which was removed. On the <lecease of all the rats, the bodies were 
renmrnd, and 8 healthy rats which had been under ·observation in a 
non-infected granary for a fortnight were turned in. At the ex
piration of eight clays one of the fresh rats was found dead, and the 

~xamination yielded positive results, which were confirmed by cultural 
r.nd re-inoculation methods . 

.All openings in the granary were then closed and pasted over, 

and the interior subjected to the action of S02, 5.3 per cent. for 24 

hours_, all rats having been removed before disinfection. 

On restocking with o fresh rats (which had been uncl~r observa

tion for a fortnight in a non-infected granary), 1 died from Plague 

in seven days (a finding confirmed by cultural and re-inoculation 

methods), and thereafter the other rats quickly succumbed. 

The interior ·was then exposed to the action of Formic-aldehyde 
gas for 24 hours by means of an Alformant "A" lamp. All chinks 

were effectively closed. No smell of the rnpour could be detected. 

On restocking, the disease again appeared at the expiration of 

uine days, arnl the finding was confirmed in the usual way. 

On the <lecease of all of these rats, the box was shut up for three 

months and then restocked. X o disease occurred in the fresh rats, 

although under observation for a month. 

Granary 7.-264 cubic feet. ·well lighted. Infected with 8 

inoculakd rats and bodies left in situ. 

On restocking at the expiration of three months, no disease oc

curred in the fresh rats. 

Granary 8.-573 cubic feet. Well ligh tecl. Inf ectecl by 8 

inoculated rats, and bodies left in situ. 

On restocking at the expiration of one month, one rat succumbed 

to Plague in 12 clays. (The finding was confirmed by cultural and 

re-inoculation methods.) S02, 5.3 per cent. failed in this case also to 
disinfect the granary, as on restocking the disease reappeared in the 

fresh batch of rats. 

Granary 9.-264 cubic feet. Light excluded. Infected with 

iS inoculated rats) and bodies left in situ. 
On restocking at the expiration of three months, no disease oc· 

curred in the fresh rats. 
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Granary 10.-Used as control box for keeping store of healthy; 

rats. No epizootic occurred in this box, and the animals throve i£ 
kept ·well supplied ·with food, water, and bedding. 

II. 

A large number of post-rnorteni examinations of rats had neces

sarily to be undertaken for confirmatory purposes, and the most 

noticeable point ·was that certain lesions, such as enlargement and 

engorgement of spleen and liver, presence of glandular enlargements 

with periadenitis, either in axillae, groins, or mesentery, were more 

often absent than present. For purposes of compa;ison a number 
of healthy rats were examined, and measurements made of the spleen. 

Little difference was found to exist between the organs of these and of 

Plague-stricken rats. 

Glandular enlargements were found to be rare, even in inoculated 

rats. 

These observations are also borne out by notes on a large number 

of routine post-rnortern examinations on rats during the course of 

the epidemic. 

In two instances in subcutaneously-inoculated rats the principal 
seat of the disease was in the lungs, ·which ·were carnified and crmvded 

with typical organisms (pure cultures being obtained), while the 

spleen and liver contained the bacilli in scanty numbers. 

The post-mortem appearances noted in guinea-pigs vary consider

ably from those in rats. 

The speckled spleen is generally not observed in those animals 

which have succumbed within three days of inoculation, as is gener

n.lly the case when using young animals. 

Local reaction, if inoculation is subcutaneous, is generally se-vere, 

and the nearest lymphatic glands usually show periadenitis with 

punctiform haemorrhages. . A common feature is the presence of 

some amount of gelatinous infiltration of the subcutaneous tissues 

extending far beyond the point of inoculation. 

Both lungs usually show patchy congestion. 

'\Vhite rats show similar lesions to brown and black rats. 
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APPENDIX C. 

DETAILS OF ANIMAL ExPERDIENTS. 

!.-FOWLS. 

The feeding and subsequent treatment of 20 fowls were carried 
-out in the follmving manner:-

The organs of recently dead rats which had previously been 

inoculated ·with the Bacillus pestis (and placed in one of the 
PESTIS. 

Fowls. -Control. Weight on aclmiss£on, I,360 grns Weight on d£scharge, I,-1-7.J grns. 

Jl'LY, 1903. ·-,-.....,---.-----,--,--.--~~-:--: At;GCST. 
-;;;;_- ~-,,- lo. /I T.:~;4 ;;:-;1,-,-·-;; -;-'1 -{o '4 .U. l.~ l.+ l.S :J./, .l.J l.~ l., -l-.;-;;- I .l.--"i,.- 4 ,..~• 
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experimental granaries before described), were finely minced, mixed 

with rice grains, and placed in a large glass bowl. The bird was 

then gently held between the hands within reach of the 11owl. In 
all cases the fowl ate greedily. The portions o:f the rat used for 

feeding were the spleen, liver, lungs, kidneys, heart, and buboes if 

.imy existed. The intestines were as a rule rejected. Each fowl 

generally ate approximately one-half the organs of a fnll-;.?,Town rat, 

although, as mentioned hereafter, in some case a fowl was given the 

whole of the organs. The beak ,vas then wiped with a cloth ~noistened 
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with disinfectant, and the bird placed in a zinc-lined cage standing 
over a large tray of disinfectant. 

Control animals were inoculated, and the rat tissues \Yere not 

used for feeding purposes unless found to contain large muubers of 
typical plague organisms. 

Fowls 1 · to G were fed and inoculated with the finely-minced 

organs of rats recently dead. The fluid part of the mixture contained 

PESTIS. 

_Fowls. Case 1.-Black Hen, grey neck. Weight on admission, 1,484 gms. 0 Fed 

on July 7, 1903, u:ith organs of Plague-stricken Rat. Excreta of this fowl 

innoculated on July 2+ into Guinea-pig G559. Under obsen,ation until Ortober r 2, 
1903 Hen-pecked by other birds. Weight on discharge, 1,371 grns. 

JVLY. ACGCST. 
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i 

large numbers of organisms, vide, photomicrograph of smear (Fig. 
2 D), Section III. 

Cultures on agar turned out to be typical both microscopicallY) 
and macroscopically. 

A control guinea-pig inoculated subcutaneously with three 

minims of the exudate at the same time died in three days, with a 
haemorrhagic condition of the groin glands and a finely mottled 

spleen that contained large numbers of typical organisms. 
Cultures from the latter also proved in every way typical. 

Fowl 1.-Under observation four days before the experiment. 
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:Fed on July 7th with organs of recently dead rats, which four days 

preyiously had been inoculated with Bacillus pestis. 

Xo signs of illness whatever were noticed, although the bird was 

under daily oh::.;c'rYation till October 12th, a period of n7 days. The 

comb remaine<l bright pink in colour, the excreta constantly normal; 
the fowl· ?:ained weight. 

PESTIS. 

Fowls. Case I 1.--Black Hen grey. aeck. iVeight on admission, 1,484 grns. Fed, 

July 7, 1903, with organs of Plague-stricken Rat. Excreta of tlzis fowl innoculated 

July 24, into Guinea-pig, G559, Weight on discharge. 1.371 grns. Underobse/"va

tion until October 12. 1903. N.B.-Tlzis bird was badly hen-pecked by (lf/ter fowls 
in same cage. 

JCLY, 1903. Al'GCST. 
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The excreta faile<l to induce Plague when mtroduced sub· 
cutaneously into guinea-pigs. 

Fowl 2.-Under observation four <lays before the experiment. 

Feel on July 7th with organs of rats inoculated fonr days previously 
with Bacillus pestis. 

No signs of illness observed at any time up to October 12th, 
1Yhen the bird passed out of observation. Comb remained bright 

pink in colour, and excreta were constantly normal, and when small 
quantities were injected into guinea-pigs only a local swelling re· 

sulted. The fowls gained weight, and laid eggs in captivity. 
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Fowl 3.-:E'ed on July 7th with organs of rats which were 
previously inoculated with Bacillus pestis. 

X o indisposition resulted, the comb remained bright pink, the 

excreta were constantly normal in appearance, and failed to induce 
plague ·when injected subcutaneously into guinea-pigs. 

This fowl remained perfectly well, and gained in weight till it 
passed out of observation on October 12th. 

PESTIS. 

Fo-wls. Case JII.-Grey Hen. Weight on admission, 2,447 grns. Fed,July 7, 1903' 

with organs of Plague-stricken Rat. Excreta innoculated in Guinea-pig 560 on 

luly 24-. Weight on discharge 1,360 grns. Under obsenmtion until October r 2. 

JCLY, 1903. At:Gt:ST, 
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Fowl 4.-Inoculated subcutaneously in the flank with 2 c.c. 

emulsion of organs of rat recently dead which had previously been 

inoculated with Bacillus pestis. The emulsion contained large num
bers of the organism. 

No signs of illness resulted up to October 4th, when observa
tion ceased. 

Fowl 5.-Inoculated sucutaneously in the flank with 2 c.c. of 
an emulsion of the liver and spleen of a rat recently dead of Plague. 

The fowl was under observation for three months, but no in• 
disposition was observed. 
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PESTIS. 

Fowls. Case IV.-Young Cock. Weight on admission, 1-48.1-grns. Inoculated,July 7, 
subcutaneously with 5 c.c. emulsion of liver and spleen of Plague-stricken Rat. 

Weight on discharge, 1,710 grns. Under obsenmtion imtil October -1-, 1903. 

JULY, 1903. AUGL'ST, 
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PESTIS. 

Fowls. Case V. --Young Cock. Weight on admission, 1 ,-1-8-1- grns. Inoculated, fuly 7, 
2 c.c. emulsion of organs of Rat. TVeiglzt on discharge, 1.597 grns. Under 

obsen.1ation until October 4, 1903. 

JC'LY, 1903. AC'GL'ST. 
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Fowl 6.-Inoculated in the flank on July 8th with 2 c.c. of an 
emulsion of the organs of recently dead rats, which had previously 

been inoculated with Bacillus pestis. 

~ o illness whatever resulted in a period of three months. 

Fowls 7, 8, 9, 10 (4 cocks) were fed on August 16th, each 
separately, ·with the finely cut up organs of rats which had pre

viously been inoculated ·with Plague. The rats were freshly dead,, 

PESTIS. 

Fowls. Case VI.-Black Cock. TVeight 011 admission, 1,360 grns. Inoculated, July 7, 
2 c.c. emulsion of organs of Plague Rat. Weight on discharge, 1,700 grns. Under 

observation until October 4, 1903, 
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and .the material contained large numbers of typical organisms (see 
.Fig. 30. 

Cultures proved macroscopically and microscopically typical 

and highly pathogenic for rats and guinea-pigs. 

Emulsion of the excreta of fowls 7 and n taken 48 hours after 
feeding only produce<l a temporary indisposition in guinea-pigs. 

The fmYls remained per£ ectly ·well from the day of feeding to 

November 30th, ·vdien observations were discontinued. 

The combs were bright pink in colour, and dejecta were never 
observed to be otherwise than normal. 
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FIG, 30. 

FIG. 31. 
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Fowls 11, 12, 13, 14, and 15 (3 cocks and 2 hens) were separ4 

ately fed on the organs of rats recently dead, which had previously 

been inoculated with Bacillus pestis. 

The material contained great numbers of organisms (Fig. 31), 

cultures on agar proved typical and virulent for guinea-pigs. 

The excreta of Fowl 12 and .Fowl 15 were collected 48 hours 
after feeding, and inoculated into two guinea-pigs. The latter 

showed only a local inflammation at the point of inoculation, which 

subsided without suppuration. 

No indisposition whatever was subsequently noticed in the 

fowls. Several eggs were laid by the hens. Daily observations 

ceased on October 30th, when all seemed in better condition than 

at the beginning of the experiment. 

J?owl~ 16, 17, 18, 19, and 20 (3 hens and 2 cocks) were separ
ately fed on A 11gust 21st on the fresh organs of rats which had 

previously been inoculated with Bacillus Pestis. The material 

contained the typical bacillus in large quantities (Fig. 32). 

Cultures proved typical and virulent for guinea-pigs. No 
indisposition was noticed, and on August 24th they were separately 

feel with the minced organs of a large guinea-pig, which had pre 4 

viously been inoculated with another strain of Bacillus Pestis. On 

September 1st Fowl 16 laid an egg. 

On September 4th each fowl was again separately fed on the 
organs of another guinea-pig which had been inoculated for the 

purpose. On September 5th Fowl 16 laid an egg, and thereafter 

for some time laid on every alternate day. 

On October 4th :Fowls 16 and 17 ate the liver, spleen, lungs, 

heart, and buboes of a guinea-pig which had been inoculated for the 

purpose, and which had died with the speckled spleen, haemorrhagic 

glands and other typical appearances of Plague. The organs were 

crowded with bacilli, and cultures turned out to be also typical. 

No indisposition resulted, and on the next day both laid eggs, 

and continued to lay on alternate days for a fortnight. 

For three successive days after feeding with the Plague 

material, on October 4th, excreta was obtained from each fowl 

emulsified in bouillon and injected subcutaneously into guinea-pigs. 
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Some local inflammation at the point of inoculation and a slight rise 
of temperature for two days also resulted and the 6 guinea-pigs were 

eventually discharged well. 

Fowls 16 and 17, which had thus received on four occasions 
large quantities of highly-infective material, as well as Fowls 18, 

19, and 20, which had received infective material on three occa• 

sions, remained perfectly well, and gained weight after experiment. 

The combs of all remained bright pink, the eyes bright, and 

the dejecta constantly normal. Observations were discontinued on 
December 10th. 

II.-PIGS. 

Pig 1.-Black Berkshire, 4 months old, and under observation 

five days before the experiment, was drenched on September 8th by 
means of a flexible canula with 100 c.c. of an emulsion of the liver, 

lungs, spleen, heart, kidneys, and bubo of a full-grown rat, which had 

been previously inoculated with Bacillus pestis. The emulsion con
tained large numbers of the typical organism, vide photomicrograph 

No. 33. 
Considerable difficulty was experienced in passing the canula, 

and some force was eventually exerted. The operation caused consider~ 

able embarrassment of respiration, so much so that it was suggested 

at the time that the canula had entered the trachea. The emulsion 

was quickly administered; a streak ·of blood was observed on the end 
of the instrument. Immediately after release the pig suffered from 
dyspnoea, and showed alarming symptoms for about half an hour. 

Next day, however, he was much better, and remained so for three 
days. On September 12th respiratory symptoms reappeared; the 

breathing was labored, and moist rales could distinctly ba 
heard. 

This state continued till September 15th, when the pig began 
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PESTIS. 
Pig. Number I. This Chart shows Lengthy Normal Record subsequent to Severe Infection 

Emulsion of Organs. Rat Bo:'C, 5. 
SEPTEMBER, OCTOBER. 

0 September 8, Drenched with 100 c.c. 
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to feed well, and the breathing gradually returned to normal. 

Glandular enlargements were searched for daily, but none 
occurred. 

On September 14th some clear Yiscid unmus, of which there was 
a considerable discharge, was collected from the nasal passages, and 

.5 c.c. inoculated subcutaneously into a guinea-pig. On September 
18th the guinea-pig died, and the post-mortem examination revealed 

the fact that death was due to Plague ( vide phQtomicrograph 34). 

This finding was carefully confirmed by observation of the spleen 

,cultures, stalactitic growth and re-inoculation into a guinea-pig with 
subsequent culture. All methods, however, proved positive. The 

Plague bacillus was also recovered by 12lating the pig's nasal dis
-<:.harge, ind the resulting growths ·were subjected to_ the same 

test3. 

Pig 1 remained well, and thereafter rapidly gained weght and 

condition. 

It is, however, more than probable that the whole or part of the 
infective material was poured into the trachea or one of the larger 

bronchi. 

Sixteen days after the administration of the material an attempt 
,vas made to again isolate the bacillus from the nasal discharge, ,vhich 
was by this time very scanty. The attempt failed, and Plague 
,could not be induced in guinea-pigs by subcutaneous inoculation of 

the nasal defluxion. 

The pig is still under obserYation on January 10th, but is im~ 

proving in condition, and is in perfect health. 

During the time of his illness, other pigs in the same stye ,vere 

in close contact, but none sho;ved a rise of temperature or indisposi

tion, and a systematic attempt to isolate the bad'llus fron1 their nasal 

secretions failed. 

Pig 2.-Black Berkshire, 4 months old, was fed on September 

10th with an emulsion of the organs of a rat which had been in

oculated with Bacillus pestis. The organs were crushed in a mortar, 

and soaked in 50 c.c. bouillon for half an hour. Large numbers of 

organisms were present, and cultures made at the time proved posi~ 

tive morphologically and pathogenic for guinea-pigs. 
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Pig. ,\'11mbcr 2. Tlzis Clzart slzo7,•s 1,c11gt!1~v Record subsequrnt Iv l11fection 
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PLAGUE IN NATAL, z902-.3. 

Except the transient rise of temperature, no ill-result whatever 

followed. G lan<lular enlargements were searched for daily, but 

none were <liscovere<l. 

On January 10th the pig 1s still urnler <laily observation, and 

is in prime condition. 

Pig 3.-Black Berkshire, 5 mouths ol<l, was fed on September 

30th ·with an emulsion of the organs of• a guinea-pig which ha<l pre

viously been inoculated with Bacillus pestis, and which had died 
in 110 hours with all the appearances of Plague. Cultures o:f the 

spleen prove<l typical and virulent for rats, an<l positive as regards 

stalactitic formation. 

Beyon<l a transient rise of temperature, no . ill effects were 
noticed, although the animal was under close observation. He atp 

greedily, and was as bright an<l lively as the control pigs. Twenty"" 

four and 48 hours after feeding, the excreta were care£ ully obtained, 
and a small quantity of foeces emulsified in bouillon and injected into 

gumea-p1gs. Local reaction was well marked in each case, but both 

recovered after indisposition lasting three days. 

On January 10th the pig is fattening and in perfect health. 

Pig 4.-Black Berkshire, aLout (:; mouths ol<l, was on November 

Uth scarified by means of a scapel on the right flank over an area 1 

inch in diameter, an<l ·with a wooden rod the spleen pulp of a guinea

pig which had been inoculated for the purpose with Bacillus pestis 
was well rubbed in. This guinea-pig had died with haemorrhagic 

groin glands and a speckled spleen containing a large number of 

typical organisms. Cultures proved s~1bsequently positive mor

phologically, and were virulent for rats. 

Every care was taken to make the vaccination effective, and the 

abraded surface was covered with dry cotton-wool over which were 

painted many layers of collodion. 

On the third <lay a tense glaze<l appearance was observed around 

the area of scarification, and on the fourth day some turnefaction, 
which was not apparently tender. 

No glandular enlargements were discoverable at any time, and 

the pig showed no signs of illness. He was particularly keen on the 
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PESTIS. 

Pig. .\'umber+ JVovember 9, 1903. 0 S::arified, awl Spleen of Guinca-p~![ rubbed i11. 
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PESTIS. 
Pig j\/11111ber 5. Clzart showing Lengthy .Normal Record, during which time the Animal remained in contact with i,~jccted Pigs 
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PESTIS. 
Pig. lVumber 6. This Chari slzows a Lengthy /1:ormal Record, during whi"ch time the Animal remained in Contact wi"th infected Pigs. 
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68 PLAGUE IN NATAL, I<J02-7. 

approach of food, and no differ~nce coul<l be observed between his 
coll(lition and that of the control pigs. 

On the :fifth clay the tmnefaction inm·ease(l, but thereafter it 
rapidly sn1)i;;icle<l, the ahra(lc<l snrfoce healing. On ,January 10th 

the pig is fattening. 

r,:g G.-R1ack Berkshire, about G months old, was on the 26th 

October inoculated in the right flank with an emulsion of the whole 

of a six-Jay agar culture of Bacillus pestis. (Simultaneously a white 

rnt was inoculnte,l ·with a tl'H<'C of the sanw culture aR a control, and 

died with typif'al appearanceR. Cultur0 of th0 spleen proved con

:finuatory.) 

On tlw thil'<l clay fo1lmving the inoculation there was a patch 

of irnlurntion 2 inf'lws in diauwter at the point of inoculation not 

noticeahlc> to the eye, but palpable and tell(ler. The pig ate well, 

hut seeme<l not quite so livelv as the control pigs. On the following 

day, hmvever, lw seemed quite himself again, and ate greedily. The 

pateh of imluration was no longer ternler, hut was more raised, all(l 

apparently itdied. Thereafter the pig e11joy0d excellent lwa1th, and 

improve<l in weight and con(lition, although the fnvelling increaRed in 

eleYation, nrnl remained for a fortnight, ,vhen some fluctuation conl<..l 

could lw made out. 

Two dayR afterwards the ah;;cess pointed and bnrst. 
An attempt was nrn<k both by plating an<l by animal inocula

twn to recover the Plague bacillus from thC' disC'harge, but failed. 
Small sloughs and tl1iC'k ye11ow pns discharged for some <lays. 

Thfl health of tho pig seemed not to he materially deranged at any 

time, and a fortnight after inoculation tlw animal waR approximately 

e0iual in weight to the control pigs. 
Daily palpations i were macle to discover glandular enlargcmeuts 

in the axillre or groins, but none were made ont. 

On ,January 10th the pig is still in good cornlition. 
P-ig 6.-B1ack Berkshire, about 6 months old, ate greedily on 

:N ovembor flth, the liver, lungs, spleen, )1eart, kidneys, intestines, 

and abdominal ·walls with haemorrhagic groin-glands of a full-grown 

guinea-pig, which had been infected with \Plague, and died in four 

days with the classical appearances. 
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PEST/S. 

Pig. 1.\'umber + November 9, 1903. 0 S::arified, anrl Spleen of Guinea-pig rubbed in. 
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PLAGUE IN NATAL, z902-.3. 

The cultures of the, spleen proved confirmatory and v1rulent. 

This pig at no time lost appetite or showed any signs of illness 

or glandular enlargements, although the temperature rose to 105. 7° 
F. the day after feeding. Thereafter the chart of this pig is 

similar to foregoing charts. 

On January 10th the pig is in normal health and fattening. 

Pig 7 .--White, of an inferior type, known as Kaffir pig, about 

4 months old: having shown a normal temperature for 5 days. The 

1Jig ate the liver, lungs, spleen, heart, kidneys) intestines ,Yith 
haemorrhagic glands of two fu11-grown guinea-pigs, which had died 

in three days with typical appearances from the inoculation of a few 

minims of spleen pulp of a native who had died of Plague. With 

this material was placed portions of the spleen, liver, and lungs from 
another case of Plague. It was desired to ascertain whether the ad

ministration of such a large bulk of infective material would cause any 
appreciable difference in the result obtained in former experiments. 

These tissues, mashed in a large bowl with a sprinkling of crushed 

maize, were eagerly eaten. The snout was then wiped with a cloth 
wrung out of disinfectant solution, and the animal kept under the 

closest surveillance. 

The temperatme rose to 106.2Q. F. on the third day, ttml on the 

i:mcceeding day the pig was not quite so lively as the control pigB1 but 

.Yet ate well. He brightened up on the fourth day, and thereafter 

seemed in excellent health. 

For some days, however, the temperature was slightly higher 

than that of the control pigs. 

He gained in weight and condition constantly aftenvanlB, and 

on January 12th is fattening. 

The excreta collected at the moment of defaecation, 27 hours 

after feeding, failed to induce Plague in guinea-pigs when inoculated 

subcutaneously, and after local inflammation and threatened abscess 
the latter recovered. 

The urine of the pig was obtained 53 hours after foediugJ and 

· 5 c.c of the sediment was inoculated subcutaneously into the thigh 

of another guinea-pig. 
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PESTIS. 

Pig. Number 7. Lengthy Normal RPcord after receiving Large Quantities of Plague Tissues. Fed on December 6th. 
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PLAGUE IN NATAL, r902-3. 

The temperature rose, an abscess threatened, but the animal 

ma<le a good recovery. 
Pig 8.-Four months old, white, Kaffir variety. On December 

18th ate greedily the spleen, lungs, liver, heart, kidneys, intestines, 

and the abdominal walls with gToin glan<ls of a fu11-grown guinea

pig, which had been inoculated with Bacillus pestis fonr days p1·e

viously. 

The spleen was crowded with typical bacilli; the other organs 

<~ontained a fair number of the same. Cult111·e proved confirmatory 

and pathoge11ic for gninea-pigs. A rise of temperature occurred 011 

the fonrth <lay, hnt no signs of illness wore observed. The pig ate 

rave11011sly, and remained bright and lively. 

On ,J mrnary 12th, ln04, the animal is thriving. Tlw chart 

merely shows the slight rise of temperature on the fourth arnl fifth 

<lays. 

Pig n.-Black, about 5 months old, of the Kaffir variety. On 

December 18th fed with the organs of a guinea-pig, which had been 

infected for the purpose on December 14th, and which died with all 

the macroscopical and microscopical appearances of Plague. 

Bacilli ·were in great abundance, and cultures proved confirma

tory. 
Ko snhserpwnt indisposition wlrntever was noti<>e(l in this case, 

arnl on .fanmuy 10th the pig contimu•s to thrive. 

Tlw chart approximates closely to that of the control animal. 

Pig 10.-Black, !'i months ohl, of the Ka-fir variety. ""\Yas fe<l 

on December 18th with ahont half the mashed organs of a guinea

pig whi<>h had hern infected on December 14th, and which containe<l 

an almn<lancf' of bacilli. The usual snrveillance was exerC'ise(l, hut 

no signs of illness was discover!1ble, and the temperature chart cor

responds with thos0 above. 
Pig 11.-Black Kaffir pig, approximately 5 months old, was used 

as a control, and showed a normal reeord throughout, 
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III.-CALVES. 

Calf 1.-A 7-months-old bull calf on November 14th received 

subcutaneously, behind left scapula, 5 c.c. of a 48-honrs' beef bouillon 

incubated culture of Bacillus pestis. A control guinea-pig and a 
control brown rat were simultaneously inoculated with · fi c.c. from 

the same tube, and a flask of bouillon containing a fo\v drops of ghee 
was also sown. 

The control animals both died on November 18. Each with 

typical appearances macroscopically and microscopica1Iy, and cultures 

from the spleen of each proved confirmatory. The bouillon ghce 

flask developed a good crop of stalactites in 72 hours. 

On November 17th the calf developed what appeared to he an 

intercurrent attack of diarrhoea, which may have been due to the 

cement floor and general chilliness of his new quarters. 

The control calf at the same time showed some indisposition with 

slight diarrhoea. 

All attempts to isolate the Plague bacillus from the streaks of 

blood in the excreta failed. 

Ry N ovembcr 20th the coat was again sleek, and thereafter the 

animal throve. 

Calf 2.-Bull, 6 months old, was drenched on November 19th 

with an emulsion of the thoroughly mashed-up organs of a rat which 

had been infected with Bacillus pestis five days previousl?. 

The enrnlsion containe<l an abundance of the bacilli, and the 

strain used pmved highly pathogenic to a control guinea-pig. 

Confirmatory cultures proved positive. 

This calf showed no signs of i11ness, fed well, and chewf'd the end 

regularly. 
At the end of the month he was discharged in 'improved condi

tion. 
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PESTIS. 

Calf. Number l-Bull Calf. about 7 months old. 0 November 14. 1903, received behind 
the left scapula subcutaneously 5 c cm. of 48-lwur bouillon culture of Plague. 
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PESTIS. 

Calf. Number IL-B1own Bull, 6 months old. 0 l\/01.•emher 19,fed with emulsion of 
Rat organs ( Box 3). 
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