


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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.APPENDI X A.] 

RESULTS OF ENQUIRY INTO THE EFFICACY OF THE 

PREPARATION, QUARTER EVIL VACCI:N"E. 

The f irst farm visi ted on the subject of  Quarter Evi l  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 f i rst season i t was 
used they lost one yearl ing af ter the inoculation, the animal  showing 
disease on the second day, and dying on the thi rd. Beyond this they 
have experienced no loss since commencing to use the Vaccine. Only 
one and two year old animals are inoculated, thei r losses, previous to 
using the method, being principal ly confined to yearl ings. Deaths, to 
his actual  knowledge, however, have occurred on fol l  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 (f i f teen) 
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, 
truthful ly, to Quarter Evi l . Two deaths-six months af ter inoculation­
which occurred within 10 (ten) days of  one another, are l ikely tu have 
been caused by the bi te of  a Black Mamba, which he af terwards 
discovered in his cal f  shed, and destroyed. 

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

)IR. C. J. D. ScnEEPERS (Lai 'ge Hoek) was also kind enough to 
give the benef i t of  his experience. 

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

I t will be noticed in the above cases, that actual  fi~111·es are not 
always given. These were diff icult to get at, with any degree oE certainty. 
The district is, however, f rom all  accounts, a bad one for the disease, and 
the resul ts obtained f rom the information gathered cannot· be regarded 
. as anything but satisfactory. 

)fR. W. BAYNES', two farms, "Glenduthie"  and "S ttle,"  were 
visi ted. 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 
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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 



(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 Hi l l ,"  is responsible for the death of 
the two heifers in June. 

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

The Laboratory Vaccine was used for the f irst 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-al l  animals over the age of three 
months. This, in that particular locali ty, is necessary, as deaths of ten 
occur among fol l  grmvn, and often poor and aged animals. 

During the past four years Mr. Kli issener has inoculated about 300 
each year. He is extremely cureful in his methods of appl ication, and 
allows nothing ti) interfere with i t. 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 i ts favour. He quoted three recent 
cases of los~es among fol l-grown cattle :-

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

2. Mr. Ringo-four years ago-was constantly losing ful l­
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 (periodical ly) has fwd no losses. 

l\Jr. Kl i issener 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 af ter 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 i t necessary to inoculate every 
four  months. He has used the Laboratory Vaccine since i ts 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 Evi l  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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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. 



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 thei r own experience in this matter; but i t should be 
borne in mind that perfect safety is only obtainable by two hal f -yearly 
injections. Mr. Gordon's yearly inoculations average about 35 head. 

)In. GIFFORD has used the Vaccine for four years with pe1fect 
resul ts. 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 f rom 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 Evi l  was very t,ad. 

Two deaths occurred this year, a three-year-old hei fer and a year­
l ing; 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· thei r few head. 

:\l i t. A. :\lcKExzrn ,vas away, but his manager (:\I r. Culverwel l ) 
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 yearl ings, usual ly in 
l \lareh and September. ( )n both occasions this year he overran the usual  
time, and in cousequence lost a yearl ing in Apri l  which had been inocu­
lateu the previous September, and also a cal f  which had received an in­
jection on the 4th of  October. These are the f i rst deaths which have 
occurred since using the Vaccine, and might have been avoided. There 
have been no further deaths . 

.Mu. PERE'ECT experienced unfortunate resul ts f rom his only trial  
of  the Vaccine. He believes i t to be due to the fact of  i ts being a single 
instead of  a double Vaccine, l ike the preparat10n issued by the Pasteur 
Insti tute. ~fr. Perfect, however, has an open mind on the matter, and 
does not dissuade others f rom usiug the Laboratory Vaccine, knowing, 
as he does, that man.11 farmer:; i,,. !tis distr ict are ohtai1dng good resul ts 
from i ts use. 

~lESSRS. FANNIN Bnos. have used the Vaccine since 1899 1cit!t 
perfect resul ts unti l  this year, when they lost a yearl ing eight months 
af ter inoculation. 

They have only been inoculating once a year, Lut have now decided 
to make two hal f -yearly injections, viz, in May and August. They have 
hi therto inoculated calves only, f rom six months old, but future inocula­
tions will probably include everytl i ing up to two years old. 

In former years the farm had a very bad reputation for Quarter 
Evi l , the owner being qui te unable t::> rear any young stock on account of  
i t. 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 yearl ings 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 yearl ings annual ly. 
As Mr. Hal l  general ly waits for a case to appear before inoculating, 
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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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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). 





































J>L4GCR Ii\~ NATAL, 1902-3. 

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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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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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. 







FIG. 12. 

ORIGINAL GLUCOSE-AGAR GROWTH . 

FIG. 13. 

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





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) . 



FIG. 18. 
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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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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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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 







FIG. 20. 

FIG. 22. 
Face p. 43 (b). 

FIG. 21. 
Face p. 43 (a). 
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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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Some local inf lammation at the point of  inoculation and a sl ight r ise 
of  temperature for two days also resul ted and the 6 guinea-pigs were 
eventual ly discharged well. 

Fowls 16 and 17, which had thus received on four occasions 
large quanti ties 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 af ter experiment. 

The combs of  al l  remained bright pink, the eyes bright, and 
the dejecta constantly normal. Observations were discontinued on 
December 10th. 

I I .-PIGS. 

Pig 1.-Black Berkshi re, 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 l iver, 
lungs, spleen, heart, kidneys, and bubo of  a ful l -grown rat, which had 
been previously inoculated with Baci l lus pestis. The emulsion con­
tained large numbers of  the typical  organism, vide photomicrograph 

No. 33. 
Considerable diff iculty was experienced in passing the canula, 

and some force was eventual ly exerted. The operation caused consider~ 
able embarrassment of respiration, so much so that i t 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 af ter release the pig suffered f rom 
dyspnoea, and showed alarming symptoms for about hal f  an hour. 
Next day, however, he was much better, and remained so for three 
days. On September 12th respi ratory symptoms reappeared; the 
breathing was labored, and moist rales could distinctly ba 
heard. 

This state continued ti l l  September 15th, when the pig began 
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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 j\/11111ber 5. Clzart showing Lengthy .Normal  Record, dur ing 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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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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