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Bacteriological Examination of Kaﬁkine’s Fluid.

Qeven bottles of Haftkine's fluid wﬁth'fhe’fbllowihg» aumbers, taken at

random from about 50 others, were exammed — ; :

Brew No. 4168 (A) received at Hyderabad on mth November 1898.
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Seven tubes of glant agar were i

allowing ten to fiftecn minims. of bhe '
of the agar. The heck
sterilized, and the corks were exbrao‘ >4 W%
air or oroamsms to contamm 3

- Two control tuhas of the same pre!
tubes no Haftkine’s fluid was pm:red, bat‘
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agar slant . tubes which gave a pure growth of bacilli only—the growth cousist-
ing of a dirty white transparent film, Stained and hanging drop preparations of
this film showed tha following :—bacilli, fat, straight rods with rounded ends
uniformly stained, some single, others joined end to end in pairs, freely motile,
the single ones have a wriggling movement, the jointed ones an eel-like move-
ment. The jointed ones appear to be the result of fission in older ones. The
bacilli are all decolorized by Gram. :

A rabbit (No. 126) was inoculated in the thigh with an emulsion in
sterilized broth (4 c.c.) of these bacilli, and a fifth subculture in agar was made
and kept. The rabbit (No. 126) had a slight fever (maximem 104:2) for two
days and is now well.

No. 2. Haffkine’s Fluid: Brew No. 4096.

Fifteen minims of this was thrown over the surface of an agar slant

tabe snd gave 4 2 i twenty-fbm' hours lemon yellow confluent colonies, white

_isolated colonies, and white moulds. No cloudiness of agar nor liquefaction nor
odour were observed.

Microscopical examination revealel staphylococei in the yellow and
white colonies—and mucor mucedo in the mould. No bacilli were present.

No. 3. Haffkine’s Fluid: Brew No. 4168 A.

Ten to fifteen minims were poured over the surface of an agar slant tube,.
and within twenty-four hoars there was a feathery greyish white growth—

and after forty-eight hours a luxuriant growth of greyish white and yellow
expansion. On using a magnifier the colonies are small, circular, and discrete,

some being whitish and some yellowish white—at the bottom of the tube a dis-

tinet clump of ivory white colonies was seen, small circular and coaleseing. No,

liquefication of agar—all growing on surface.

Microscopic Bramination.—By coverglass, stainad with gentian violet,

- the microscope showed staphylocoeci, mierococci, diplococei, and some bacilli.

Hanging drop preparation shows Brownian movement and very feeble motility.

7st Subculture.—A little of the culture was mixed with sterilized
broth attenuated and spread over a petri dish of agar, and gave as a result,

within twenty-four hours, s,e_palfate_ lemon yellow colonies as well as small

- pearl.like discrete ones and a clump of greyish white colonies. Cover glass pre-
parations showed staphylococei in the lernon vellow colonies, cocei ( mono. and

diplo.) in the grey white clumps, and bacilli i the pearly bluc ones. A second
subeulture of these pearly blue colonies wis made into azar slant tubes with

the result that luxuriant growth took place in twenty-four hours, of small

pearly blue colonies which coalesced. Cover slip and hanging drgp_:p»qteﬁg‘

tions show a shart fat “coccoid bacillus, straight, very feebly motile, nbp_ of "
uniform thickness, not staining uniformly, with rounded ends, and no general

true polar staining ; decolorized by Gram’s method—some of the bacilli app ear
like oval cocei.

A rabbit (No. 109) was inoculated with 3 c. . of a mixture of these-
bacilli in sterilized broth into the subeutaneous tissue of the thigh, and as ‘a

\ . 3 :’: y

result had slight fever——-maxigmmt_lex_ppergtq’xjg_lo‘3'6“ for two. days—no other
signs of illness and is now quite well. ek ek ety

A 3rd subeultare of the pearly blue colonies of the 1st subculture (petri
dish) was made into agar slant and left for three days. ‘When examined the -
same pearly blue coalesced colonies were seen, which on microscopic examina-
tion showed felds of cocco-bacilli which do not stain u iformly and are
very foebly motile. A rabbit (No. 110) was inoculated in the thigh with
4 c.c. of this subculture mixed with sterilized broth, and had a rise of tempera-

ture to 105:2° for a day, then lysis to HOPMBE Taninl B I

No. 4. Haffkine's Fluid : Brew No. 5315.
Ten to fifteen minims thrown over agar slant gave within forty-cight
hours a faint growth of isolated clear colonies-—which on microscopic
examination revealed staphylococei. No bacilli were fout abbits
122, 123 and 124) were inoculated subcutaneously ;
by fractional method to 65- C for 1 hour for three consect
with No. 122 a maxixﬁum m@e;ﬁim@ fﬁ : fi
following two days to 1042, then fell to n
same day, next day 106, then lysis to normal.
and 105 next day, then lysis to normal.. A rabbit N
same quantity of the same fluid un-stel ilized, and ga
and 1044 next day. |

These Haffkinised rabbits are to &
~ against an inocylation of |
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Rabbit No. 779 was inoculat ith 4:

7 iy eck- wibh 4 c.c. of this thi i
sterilized bI'Oth into the thigh. It gave a rise of temperat:xsre tl:dl‘j }1:0 ;‘lﬂture =
day and the temperature is 104° F now., o Hfox pae

: A subculture was made of the yell T g
from .the second subculture of the pétri o;s];izlzl}::fnc:lon;: Oistaphﬂf:cocci
f);'ganlsr.xl, and rabbit No. 121 was inoculated in the ea}:' w-b}’:rlowth of the
growth in sterilized broth, giving as a result pyrexia to 104°F “:‘th : c. c. of the
swelling, and congestion, and later an abscess and ulceratio.n e v

No. 8 Haffkine’s Fluid: Brew No. 5338.

Ten to fifteen minims of the fluid were
glant tube and after forty-eight hours a grov:):hu::;i):;:;; l;z S;:;”:ce;f o ag?r
with a few isolated colonies like dew drops, and a dozen or so of 1’" i G
whitish colonies about the size of a small pin’s head. No cl Od' Py T?“T\d
faction or odour of agar. g sk e

Cover glass preparations (hanging i : :

“ghowed from the dewy veil and (dewgdx%pdzzqoiitg ::;Efd) i ma:de s
from the whits colonies showed bacilli. it

: The bacilli were short rodg with rounded ends, in length about half

‘the diameter of a blood corpuscle, some are in chains and a few are smaller like
‘ oval cocci—they stain fairly uniformly, but are decolorized by Gram’s method.
They have a very foeble movement in hanging drop—some are motionless.
A firsh subcalture of these whitish colonies was made on agar slant giving a
fa.irly_luxuriant growth of 2 yellowish white expansion which shows a mixture
of staphylococel and bacilli. A further attenuation by a second subcalture (mix-

: ed with sterilized broth) was made on a petri dish. The petri dish gave within
. thirty-six hours bluish white colonies containing long chains of bacilli—which
~ were at once transferred by a third subculture on to an agar slant tube—which
_gavea growth of yellowish white colonies consisting only of bacilli. These bacilli
~ varied in size, some were small and coccoid, others were in length about half the
diameter of a blood corpuscle, and many were seen joined end to end (chiefly
in pairs) giving short chains—their ends were rounded and they were rod
ghaped—showing feeble eel-like movements. A fourth subculture of this was
made in agar slant and the remainder of the third subculture was mixed with 4
o.0. of sterilized broth and injected into the flank of a healthy rabbit (No. 120)
on the 1st of January. Early on the morning-of the 3rd January, within.three‘

days h w

rise of temperature to 103°4, then a sudden fall to sub-normal with giddiness
and slight tremors; no diarrheea. A post moriem examination was held thé

same morning with the following results :— ¢

On reflecting the skin from the abdomen the blood in'tli'ép'(ieafnsv‘e;lés asseento A
yery dark in color and fluid, with patches of hemorrhages on the suboutateons su i
of the abdomen and thorax. No enlarged glands were present.  Tho 4 qrg ik
in the pericardium-—venous engorgement of the heart—lungs normal in app R
heart blood dark and fAuid. Abdomen—petechial hemorrhages in abdominal wall.
Large intestines very dark green in color—spleen nob enlarged but very dark. In the
regions of the gall bladder, the liver, and adjacent surface of the stomach (which is dis-
tended with food) there is bile staining, the kidneys are highly congested and verydark
Agar slant tubes were iqocnlhted with a drop of the heart’s blood, peritoneal

in color.
fluid, spleen blood and pulp—one pure agar slant tube being kept as control.

of inoculation, the rabbit died—the signs_previous to death were firstly a

A5

fluid of the cadavar wete
all in abundance, except
uniformly (one or two

1 The blood, spleen; ‘Jiver, ‘and 'peritoneal
examined microscopically, and baeilli were found in
the peritoneal fluid. 'The bacilli in all appear to stain
in a field show polar sta.ining)-——vaxjymg in lgngth, but generally the length of
half the diameter of ablood corpuscle, rod shaped, with rqqnded ends, some

¢ joined end to end, giving a fission like appear-

smaller and more oval and som ) ng a B Les R
' These bacilli are very similar morphologically to the bacilli ,;i;_fhe
used for inoculation. R S

subeulture, and another

ance.
gubeulture that was

A fifth subculture Wwas made from the fourth

rabbit was .ineculated. &9 Y et v
ted with 4 c.c, of an emulsion of this sub-

Pt _ Rabbit (No. 125) was inocula
oulture in sterilized broth, and had a temperature of 1044 for one day and
19 o tlTid

‘then lysis to normaL : : Al harsion wes _
The cultures in the agar tubes of the blood, ete.; of rabbit No. 120, 311

show luxuriant bacillian growths excep
re found to be decolorized by Gram's method.. The

B bacilli & ’ .
of the following character:—greyish coionies, the size of

coalescing to form a greyish layer—that I
S ‘ raised small circular P”‘ﬂ"l;ikez rising.
T : the peritoneal fluid seems the purest. On mic
the one from the blood shows bacilli,
' rs smaller, S'sggxeyg[ﬁab
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growths,

which are motile—others

motile, all show irreguiat
 The growth from the
 uniformly.  When
. staining. Thecult
 stained, and the 0

t the control which shows none.: ‘These
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Rabbit No. 779 was-inocul ith 4
e ? ated with 4 c.c. of this thi
. . : r t » i
sterilized broth into the thigh. It gave a rise of temperatielgdl(j;:);‘u}: S
. for one

day and the temperature is 104° F now.

A subculture was made of the yellow brain-like colonies of staphylococei
: 3 ccl

from the second subculture of the i di

i . petri dishto obtain a pure grow

_organism, and rabbit No. 121 was inoculated in the ea]; sz:"; cthc Off?}lxe
. ¢. of the

growth in sterilized broth, giving as aresult prrexia to 104°F. with local ced
% ¢ ema,

swelling, and congestion, and later an abscess and ulceration

No. 6 Haffkine’s Fluid: Brew No. 5338.

gen minims 9‘:' the fluid were poured over the surface ofana
-eight hours a growth appeared as a thin dewy ‘vi?lr
like dew drops, and a dozen or so of raised roun(i
all pin’s head. = No. clouding or lique-

Ten to fift
glant tube and after forty
with a few isolated colonies
whitish colonies about the size of a sm

faction or odour of agar.

drop and stained) were made and
onies mainly cocci, while that

Cover glass preparations (hanging
showed from the dewy veil and dew drop col

from the white colonies showed bacilli.
The bacilli were short rods with rounded ends, in length about ‘half

-the diameter of a blood corpuscle, some are in chains and a few are gmaller like
oval cocci—they stain fairly uniformly, but are decolorized by Gram’s method.
They have a very focble movement in hanging drop—some are motionless.
A first subcalture of these whitish colonies Was made on agar slam;. giving a
- fairly luxuriant growth of 2 yellowish white expansion which shows a mixture
W of staphylococci and bacilli. A further attenuation by a second subcalture (mix-
ed with sterilized broth) was made on a petri dish. The petri dish gave within
. thirty-siz hours bluish white colonies containing long chains of bacilli—which
were at once transferred by a third subculture on to an agar glant tube—which
gave a growth of yellowish white colonies consisting only of bacilli. These bacill
yaried in size, some Were small and coccoid, others were in length about half the

diameter of a blood corpuscle, and many were seex joined end to end (chiefl
in pairs) giving short chains—their ends wers rounded and they were rog.

'_shé.ped——showing feeble eel-like movements. A fourth subculture of this was
he remainder of the third subculture was mixed with 4

made in ager slant and t

o.c. of sterilized broth and injected into the flank of a healthy rabbit (No. 120)

on the 1st of January. Early on the morning of the 3rd January, Within. Nl

days of inoculation, the rabbit died—the signs previous to death were firstly a
4, then a sudden fall to sub-normal with giddiness

o of temperature t0 103

no diarrheea. A post moriem examinati

same morning With the following results :— S tlo? e th?
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of the abdomen and thorax. No enlarged glands were present. Thoracic. organs—fuid

in the pericardium——venous engorgement of the heart—lungs normal in &Pﬁéam‘xice—-

hoart blood dark and fuid. Abdomen—petechial hamorrhages in abdominal wall.

Large intestines very dark green in color—spleen nob enlarged bub very dark. In the

gall bladder, the liver, and adjacent gurface of the stomach (which is dis-

the kidneys are highly congested and very dark
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and slight tremors;

half the diameter ©
smaller and more oval and some joined end to end, giving a Dss!
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The blood, spleenf,'wli’iver;jaﬁﬁ-ﬂ"'p‘éﬁtoneal fuid of the cadavar were
examined microscopically, and bacilli were found in all in abundance, except

the peritoneal fluid. The bacilli in all'appear to stain aniformly (one or two
in a field show polar staining) —varying in length, but generally the Jength of
}h rounded ends, some

£ a blood corpusele, rod shaped, Wil :
fission like appear-
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Temperaturo charts of rabbits No. 122, 128, 124

then lysis to normal, fever lasti ' '
X ’ ) stine four da S, i ] P o g g Gl )
the same quantity of re-sterilizede;‘ P 53§ - Suiia:::blt No. 125 inoculated with ‘ : to grow, gg/% }h_e aga? tube. Temperature . 3, 1
bure of 104' (maximum) for a day : aneously, showed ot : and 128 can be :on;sared also—;wzli;h regard to the question of re-sterilizing, .
e ' but it ought to be borne in mind that this brew of Haffkine's fluid showed

only slight contamination of cocci.

No. 7. B Sy 2 ; 3 . ;
affkine’s Fluid No. 5349. ; : The following deductions may be drawn from the experiments that have

Ten minims of thi i
is fluid ¢ ne so far ;—
. hrown over agar slant been done so far

hours isolated greyish white coloni : gave within forty.e : T ‘ i
grey olonies and a whitish sen y-eight E & 1stly, that in bottling the Haffkine’s fluid from the retorts suﬁicignt:x

liquefaction or odour— - i O —
< r—Ilater a few isolated : over the agar—n ;
! ate 4 (] . Roci s
solated white colonie ” care does not seem to have been exercised in preventing con- {

S appeared. _
tamination.

Microscope revealed only mi

: .only micrococei and staph i1

Whlte co]()nies. s P y]OCOCCl in th P . 3 5 S el Ve oY e
No bacilli were found. e isolated : ondly, allowing that some contamination is unavoidable, due to the |

enormous out-turn of fluid necessary to meeb the demand, all
the bottles on being filled and before being sent away !.,Shqulsi

Conclusions arrived at :
a j 3 e PEE T S LU
| s the result of the experiments be re-sterilized to 60-C for an hour, and the corks Eﬁh(ﬁﬂd;

up fida'te- ! be replaced by proper fitting glass stoppers ~ This, ke s
LRy ‘ would not destroy the chemical products of putrefaction.

The samplesof Haffkine's fluid : o : ‘

tamination with living micro;organli]slmexa-m ined bacteriologically all show con- § this wero done, and if it-was proved that re-st

4096, the contamination seers to be W_St—l—ln some cases, Nos. 5315, 5349 and b injure the protective influence of the inoculation

ture of cocei and bacilli. Although th 16h cocci alone, in the others with a mix- : T sure there would beless number of cases.

tamination, other botties of fiicanion zr:;mstlﬂes takten show the above 00;1 among the inoculated subjects, for the

; R el 10w contaminati : o ; , i 5 ! e oy

of micro-organisms. As far as the investications ’liave gonflzoir: :}iﬁl 1(: Slin ; ; ]n;ow' ;,’:"ma :2:;?);)' ﬁ;st‘b::d:h:mgfgﬁ?is;” L

e seen that : quid’ & e bt a7 ‘

the micro-organisms isolated from the fluids are- Sty ‘ ' aba
i s il peaalamion, irrleorszizs ‘:f( ;}’\:u; g;st}nctly pathos : | : ; ,j’%mi??iéﬁef;.ﬂ'ya‘a?ﬁbaé- .
was so pathogenic as to cause death (vide rabbit 120). Rﬁl;b't i the e | i ik er i ;'3 ‘ atwm#nd- experimen
the effect of the contamination with cocei, which was the st tho,' }2.7.;‘ﬁhows‘ B . vion flids and their isolated X
producing local disease (abscess and ulceration) and ‘a, py;z- ylcfccug :sfiireu-rs 5
perature charts of the inoculations with one of the brews gn;a'_ = ﬂjéﬁem‘
isolated from that brew be compared, it will be seen that the i théo:gafxlsmg
the fluid as received from Bombay, gives a greater rise of m,;nofu:a@'ﬁthb
cases 1lzhan the pyrexia produced by the isolated orgahismé—%ihefélfggz .}g'g;}!;.m-ogt
organisms were extracted from the fluid before inoculation, a lbw&’;eﬁ e
ought to bethe result of inoculating such a flaid. This idea seemst le‘ature
firmed when the temperature charts of rabbits 101 and 105 are Ao
No. 101 is the result of inoculation of Haffkine’s ﬂuid No 412‘;3“1@1'?(1.
a rise of temperature to 1067, followed by death ; whereas No.j 105 sho i
result of inoculation of the same of Haffkine’s fluid re-sterilized W? ?he
a resulting temperature of 104'5 as the ‘maximum, and instead fg(;vmg
recovery. This is one example of the effect of resterilizing Haffkine’ "t)‘l _death
others are now being carried out. It would appear, therefore, that restm' i 'E)qt
dqes away with a severe form of septic fever and cc;mplicati-s'erﬂm{ng

| arise from the eontaminating organisms ; but the question wﬁéther th(;ns s
ilizing destroys the efficacy of the original Haffkine’s fluid remains to.sbl'g-ster-
sidered, this is also being done—vide temperature chart of abbit Ne ’ ._’(1:9“‘
(Haffkinized with brew No. 4168). One C.C. of plague cu}tnrewas:)n : 1?15 i
ted on the 1st January, giving a slight resetientry fe{rex: joﬁly; Whemoctha- i
control rabbit No. 115 inoculated on the same day with the "‘éame'do;se-‘:f -
the same culture, gave a rise of temperature to 107 and death. TH sectiril. = -
ized Haﬁ‘kme’.s fluid was test.ed as regards the presence of any living organisms o
at the same time as ;noeulamon was done, but no living organisms were found

4
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- 0 grow.on the agar tube. Temperaturo charts of rabbits No. 122, 123, 124

5 inoculated with ; and 128, can be compa-réd“ also—with regard to the question of re-sterilizing, .

938 subcutaneously, showed tempera- Sig ht to be borne in mind that this brew of Haffkine's fluid showed
[ J p e bus it oug

only slight contamination of cocei.

then lysis to normal, fever lasting four days. Rabbit No. 12
the same quantity of re-sterilized H.F. 5 ; 2
ture of 104°8 (maximum) for a day. ;

The following deductions mé,y be drawn from the ~e'ax[:;ér'imentns that have
, 2 been done so far :— SR LS il

: Ten minims of this fluid thrown over agar slant gave within forty-eieht i 1stly, that in bottling the Maffkine’s fluid from the retorts sufficient |
hours isolated greyish white colonies and a whitish scam y-eig J 2

: g O ‘ Rayrn il i Y‘?

‘ « X n exercised In preventing con-

L eract: d Yter a to 3 over the agar—no . a6 Boss hot wobe 1D Hive Bad ¢ . g '
lqueiaction or odour—Ilater a tew 1solated white colonies appeared. :

No. 7. Baffkine’s Fluid No. 5349-

~tamination. : (1%
Microscope revealed, only micrococei and sta

i ination is unavoidable, due to the'
: ' il phyloeocci in the isolated ondly, allowing that some contamination 1s unavoidan'e,
white colonies.  No bacilli were found. : :

enormous out-turn of fluid necessary to meet the démand{ all ,
the bottles on being filled and before being sent away. shoul

¢ : be re-sterilized to 60-C for an hour, anﬁ‘l’"tiiéf oorks
(}'onclusmns arrived at as the result of the experiments . be replaced by proper titting glass stoppers. . ‘Th}‘sy '
up to date. , 1 would not destroy the chemical products :
K this were done, and if it was proved thatre
. The samples of II-a<EEk}ne s fluid examined bacteriologically all show cone ' injure the protective influence of the inoculation

tamination with living micro-organisms—in some cases, Nos. 5315, 5349 and - are there would beless number of cases

4096, the contamination seems to be with cocei alone, in the others with a mix- imong’ the inoculated subjects, for -

ture of cocci and bacilli. Although the samples taken show the above con- _ . w’- S undoubtedly a “pt

tamination, other bottles of the same brew show contamination with other forms . ; poz.‘ » aq stated before the Commission

of'_.mic_ro-organi.?ms. : As far as the investizations have gone it will be seen that L e ‘ : 3 l R Hy sk b :

the mlcro-orgamsm.s isolated from the fluids are many of th em distinetly pathios. M , , : S i i

genic, some more virulently so than others, in one case (No. 5338) the microbe

was 80 pathogenic as to cause death (vide rabbit 120). Rabbit No. T A

the effect of the contamination with cocei, which was the staphyloceus aureus,

producing local disease (abscess and ‘ulceration) and a pyemia. It the tem.

perature charts of the incculations with one of the brews and the organisms

isolated from that brew be compared, it will be seen that the inoculation with

the fluid as received from Bombay, gives a greater rise of temperature in most

cases than the pyrexia produced by the isolated organisms-therefore, if the living

organisms were extracted from the fluid before inoculation, a lower temperature

ought to be the result of inoculating sucha fluid. This idea seems to be con-

firmed when the temperature charts of rabbits 101 and 105 are compared.

No. 101 is the result of inoculation of Haffkine’s fluid No. 4168 givin

a rise of temperature to 106°, followed by death ; whereas No. 105 shows the

result of inoculation of the same of Haffkine’s fluid re-sterilized giving

a resulting temperature of 1045 as the maximum, and instead of deat;

recovery. This is one example of the effect of resterilizing Haffkine’s fluid, bug

thers are now being carried out. It would appear, therefore, that re-sterilizing

does away with a severe form of septic fever anq complications which
# arise from the qontaminating organisms ; but the question whéther this ;re.igge,_.

ilizing destroys the efficacy of the original Haffkine’s fluid remains to be ' con-

sidered, this is also being done—vide temperature. chart of rabbit ‘No. 105

(Haffkinized with brew No. 4168). One C.C. of pia.g:ue dult;’ure was }ﬁoculéq;' ‘

R

ted on the 1st January, giving a slight sesetienary fever only, whereas the
control rabbit No. 115 inoculated on the same day wn,hﬁm Bane dia s

the same culbure, gave a rise of temperature to 107 and deat ;

ized Haffkine’s fluid was tested as regards the presence of any livii

at the same time as inoculation was done, but 1o living organisn
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