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Within recent years, 2 great deal of atten-
tion has been given to the production of small-
pox Vvaccine free of picro-organisms. Attempts
so far made in this direction have peot, however,
led to the desired result owing to the varying
nature of the cultivation of the virus of vaccinia
on the open skin surface of the calf. Indeed,
this ghortcoming ©f calf propagated vaccinia
virus has led. to the development of methods for
the production ©of bacteria-free vaccinia virus
in tissue culture and in the developing chick-
embryo. Attempts to free the calf propagated
vaccinia virus of all associated micro-
Organisms have been made in the past mainly
suitable chemicals, although
physical agents such as  r.rays have also been
employed by Levin (1935). The main gifficulty
in the matter of purification of calf lymph
vaccine has been that immunity t° smallpox or
its allied disease can be Conferred, it appears,
only by living virus. Attempts to induce
immunity with inactivated virus (heated or
treated with chemicals) have not been attended
with much success (Parker and Rj_versl 1936),
though this is ascribed by Smith ct al. (1948),
to some extent, to the difficulties of Obtaining
preparation of sufficient virus concentration.
These authors claim that completely inactivated
virus in sufficient concentration may be effective
in some instances, yarious methods of purifica-
tion of vaccinia virus that are in yoguye are not
reliable in freeing the lymph, particularly
freshly prepared lymph, entirely of contaminants
without reducing its potency.-

In this Ingtitute, however, penicillin is used
with gatisfactory results, as an agent for purify-
ing glycerinated calf lymph vaccine. Records
of recognized tests for purj_ty and potency of
penicillin-treated vaccine lymph, together with
records of results gachieved, show conclusively
that penicillin is = potent and reliable agent in

by means  of

freeing the lymph entirely of the commoni>
occurring extraneous organisms, provided the
lymph does not contain organisms such as B. coU
which are not gugceptible tO penicillin and spore?
of gpore-bearing aerobes and anaerobes. If B. .COh
is found as a contaminant of calf Jymph vaccine,
the only way to get rid of it is to store the ]_ymph
for a considerable time at a temperature Pelo'fl
?10?C. Bacteriological tests of hundreds ot
lymph numbers in this Institute have not how-
ever revealed the presence of this Organism aS‘&
contaminant in gpy of the gamples, although thi?
does not mean that routine test need not be
done on this account for the detection of the
organism in lymph. Similarly the
spores of Gram-positive spore bearers are nOL
affected by penicillin (although their vegetative
forms arc gugceptible to it).

As queries are being received Ly the author
regarding the exact method of pyrifying call
lymph vaccine penicillin, the
technique followed in this Institute is descrlbgd
below for the information of those interested 1
the gubject.

vaccine

by means Of

Technique

Before going into the details of tile actual
process Of treating vaccine 1ymph with penicillin)
it is considered essential to stress at the outset
that whatever method of pyrification is followed,
the importance of rlgld sanitation at every stage
of preparation ©f vaccine cannot be oOver
emphasized.

The vaccine pulp collected in gterile, tared
glass phials from calves 120 hours after inocula-
tion is weighed and stored in the freezer to
await processing.  Twenty-four hours after
collection from gglves, the frozen pulp is passed
successively  through sets of sterile
mechanical lymph grinding machines for coarse
and fine grinding, and is ground to a smooth
Consistency with the addition of sterile 50 per
cent re-distilled glycerine in distilled water. The
grinding machines wused in this Institute are
Baird and Tatlock's coarse grinding laboratory
mill, Felix-Fluck trityrating machine (Lausanne)
and Doring lymph grinding machine; recently @
Waring Blender has also been introduced. The
glycerine used is chemically pure, free from
mineral acids and has a gy gy Of 1,260 2
originally advocated by Copeman (1899) and a
PpH of 7. pH 8 is more destructive to vaccinia
virus than pH 6 or 7. Therefore, 50 per cent
glycerine and water mixture before sterilization
is titrated with sodium bicarbonate to adjust the
PH to 7.4 to remove any acid reaction which i?
destructive to the virus. After sterilization by

autoclaving, the pH becomes 7.2.

The finely ground lymph is further mixed
with 50 per cent g]_ycerj_ne and water mixturle
to make a dilution of 1 to 2 and this mixture 18
tested for purity and potency. The detection,

with confirmation, by @animal inoculation Of
B. anthracis and CI. tetani 1is the
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rejection of the lymph at this stage. If found
tree from these organisms phenol is added to
lymph in 0.75 per cent gtrength and the lymph
!5 gstored in the freezer at ?127?C. Depending
upon the urgency of demands, usually after six
weeks to about six months of such storage in
the cold, this lymph is finally diluted 1 to 4 by
the adgiition of further quantities of 50 per cent
glycerlne and water mixture containing the
requisite dose of pepicillin, The final concentra-
tion of phenol in the pyrified lymph is 0.44 per
cent; pheno]_ is found useful in preventing the
growth of moulds which arc not affected by
Penicillin. It has been our experience that a
(lose of 100 units or over of penicillin per 1 cc.
°f lymph diluted 1 to 4 is ygyally certain to
clear such a lymph of all Contaminantsl in other
Words 450 units of penicillin are required per
gramme of Jlymph (0.99 cec. of glycerine = !
gramme of pulp by weight).

This penicillin-treated lymph contained in
sterile neutral glags bottles is next vyigorously
shaken for a minute to effect thorough and uni-
form pmixing of the penicillin solution with the
llymph. The ghaking is best carried out by an
electrical Shaking machine. Twenty_four to
forty-eight hours after treatment with penicillin
the lymph is again put through the tests for
Purity and potency conforming to the Drug
Rules and is finally clinically tested on un-
vaccinated children. This ]ymph should be used
up within two months from the date of com-
pletion of purity and potency tests. If not used
up, it should be retested for purity and potency
before it is passed for issue.

The results of tests for pyrity ©of penicillin-
1zed lymph and of the potency of 1ymph before
and after treatment with penicillin arc set out in

tables T and IT regpectively.

In this Institutel potency is tested on calf or
rabbit whatever is available, according to the
following methods.

(4) On  calf.?Cunningham's test with a
vesiculation factor above 2 in a dilution of 1 in
1,500.

The lymph is diluted 1 in 1,500 in physio-
logical salt golution; the dilution is sown on a
calf in geries of five horizontal lines one above
?mtljther and each one inch long, one dlp of the
knife in the lymph being used for each line. The
Result is read at 120 hours as under :=?

(a) Continuous vesiculation glong 2ll the lines
Continuous

(b) Continuous vesiculation glong a minimum
three lines and discreet vesicles on the remain-
mg line — 'Almost continuous .

(c) Discreet vesicles in all lines. Vesicles arc
counted and the number divided by the total
length of the five incisions. This gives the
Vesiculation factor, i.e. the number of vesicles
Per inch. Example : if the number of vesicles
counted is 10, then 10/5 = 2 which is the Y.F.
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A lymph showing a vesiculation factor of less
than 2 is discarded.

(B) On rabbit.?Stevenson's modification of
Calmette-Guerin method (Stevenson and Butler,
1936); lymph is diluted 1 in 7 000 in physio-
logical salt solution and 0.1 cc. of the diluted
lymph is inoculated on the shaved back of a
healthy, young, unvaccinated rabbit about six
months Old, 0il an area 7 cm. X 2 cm. Two
rabbits are ysually used for each tegt, since
individual animals yary greatly in their relative
susceptibility to the vaccine. But if there is
time to wait, one rabbit is inoculated first and
in case there is no reaction, a second rabbit is
inoculated later.

An eruption of confluent vesiculation over the
field of inoculation is ygyally produced in 5 days.
Discreet vesicles are obtained in higher dilutions
such as 1/5,000 o 1/10,000. Some very potent
lymphs have given confluent reaction even in 1
in 10,000.

Penicillin used 1is crystalline penicillin G
sodium manufactured py the following firms .

(1) parke, Davis & (p,, U.S.A.

(2) Glaxo Laboratory Ltd., England.

(3) E. R. Squibb & Sons, U.S.A.

(4) Commercial Solvent Corporation, U-S.A.

(5) Chas. Pfizer & (p,, U.S.A.

Results and discussion

Results obtained with penicillin—treated
glycerinat@d calf lymph vaccine have been quite
satisfactory as will be evident from the results
obtained from the vaccinators (yide table II).
In this connection it is also emphasized that
vaccination work in this province is not confined
to the cold weather but is carried out through-
out the hot season as well. Very hlgh tempera-
tures are recorded during the hot months of the
year?April, May and June?when the maxi-
mum temperature varies from 108?F. to 116°7F.
Further it has been observed that vaccina-
tion with this penicillin purified glycerinated calf
lymph, free from all extraneous organisms, is
attended with marked absence of inflammation
in the surrounding tissues and firm vesicles are
obtained about the seventh dgy of vaccination.
Table I shows that doses of penicillin Varying
from 50 to 102 units per cc. of lymph diluted 1
in 5 have been used. In some of the Samples
(serial nos. 14 to 18) where the initial counts of
the untreated lymphs were glready 10w (between
2,000 to 4,000 colonies per CC.), due to prolonged
storage at 12?C., doses as low as 22 units per cc-
were found sufficient to clear the lymphg of all
growthsl while in the of the serial nos.
26 to 29, where the ]lymph numbers were treated
with penicillin immediately after manufacture,
50 units of penicillin per ©¢- of lymph in each
were found adequate although the corres-

ponding unpenicillinized samples showed in-
numerable colonies. It might be of interest to

case

case
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Table I
Bacteriological tests
) . Date uf Dose of : Results
serial Lymph Quan'ily Date o treating  penicillin Date O_
mams number  in cec. manu- with in units 1nocI:ula
ber facture PP lion After
penicillin  per cc- 21 hours 48hourJ After 5 lay's
N.B 1\C. G.B. C.M. L.M.
M 29 (599 10-11-47 30-1-48 61 31-1-48 0 0 No change
AT 30 598 10-11-47 30-1-18 61 31-1-48 o o Do.
M 31 581 10-11-47 30-1-48 61 31-1-48 0 0 Do.
™M 33 GoG 10-11-47 30-1-48 64 31-1-48 0 0 Do
M 34 502 10-11-47 13-2-48 80 31-1-48 0 0 Do
£s ™M 35 702 25-11-47 20-2-48 80 31-1-48 0 0 Do
7 ™M 39 662 8-12-47 20-2-48 80 21-2-48 0 0 Do
s ™ 53 965 22-12-47 12-3-48 77 1G-3-48 0 0 Do
9 M 54 719 22-12-17 12-3-48 77. 16-3-48 0 0 Do
10 M 55 773 22-12-47 12-3-48 77 16-3-48 0 0 Do
11 M 50 892 23-12-47 12-3-48 77 16-3-48 0 o Do
12 M 57 565 23-12-47 12-3-48 77 16-3-48 0 0 Do
13 M 59 71G 29-12-47 31-3-48 76 2-4-48 0 0 Do
14 ™M 78 982 27-1-48 4-9-48 22 8-9-48 0 o o Do
15 ™M 79 995 2-2-48 4-9-48 22 8-9-48 0 0 0 Do
1G ™ 80 91G 2-2-48 1-9-18 22 8-9-48 0 0 0 Do
17 MSTI G55 2-2-48 4-9-48 22 8-9-48 0 0 0 Do
Is M 82 1,000 3-2-48 4-9-48 22 S-9-48 0 0 0 Do
19 ™M 83 831 3-2-48 11-9-48 64 14-9-4S 0 0 0 Do
20 M 94 930 9-2-48 11-9-48 64 14-9-48 o o r ? Do
21 ™M 1 930 23-8-48 9-11-48 102 19-11-48 0 0 0 Do
22 ™M 2 904 23-8-48 17-11-48 102 19-11-1IS o o o Do
23 ™M 3 988 23-8-48 17-11-48 102 19-11-48 o o o Do
24 ™M 4 S19 23-8-48 17-11-48 102 19-11-48 0 0 0 Do
25 ™M 17 SSO 20-9-48 14-12-48 89 21-12-48 0 0 0 Do
26 M 78 204 3-2-49 3-2-49 50 G-2-49 0 0 o- Do
27 ™M 79 192 7-2-49 7-2-49 50 10-2-49 0 0 0 Do
28 ™M 85 424 21-2-49 21-2-49 50 24-2-49 0 0 0 Do
29 MSG 486 21-2-49 21-2-49 50 24-2-49 0 0 0 Do
N.B Nutrient broth. C.M. — Robertson's cooked meat medium.
P.C. — Agar plate count. L.M. Litmus milk.
G.B. — Glucose broth. 0 == Sterile , (no growth).

remember in this connection that penicillin is
particularly active against young bacterial cells
(Kolmer, 1947). The practice at the present
moment, in this Institute, based on our experience,
as has already been stated, is to use not less
than 100 units of penicillin per cc. of ly-mph
diluted 1 in 5.

Potency is the next question. Penicillin in
the doses used did not affect the potency of the
lymph in any case (vide table 711), Further
noticeable fact is that the potency of the peni-
cillinized ]ymph did not deteriorate even eleven
months after treatment with penicillin when such

1ymph Samples were stored at ?127?2C.

Summary and conclusions

A method has been described for the rapid
purification ©f glycerinated calf lymph vaccine

by means been

of penicillin' Penicillin has
found to be a powerful agent in rapidly freeing
the lymph?even freshly prepared lymph (table
I, serial nos. 26 to 29) of the commonly found
organisms without affecting the
potency ©of the virus in the dosage used; thus =
pure product can be in the hands of vaccinators
within two weeks from the date of collection of
lymph.
with penicillin-purified glycerinated calf lymph
vaccine were found gatisfactory (table II).

extraneous

The results of vaccination o011 children
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Messrs. B. G. Naidu and M. S. Dghikar, for their

assistance in completing the records.
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Table II
Potency tests
Results hkceived
FlioM
gerial Unpenicillinized lymph Penicillin-treated 1lymph ' number VACCINATOKS
num- Xymph | patch of
ber number ! 1o children
On calf On calf . . Inser-
vaccil vaccil Case -
nators nalcd tion
success
Date of . , Result at Date of Result at rate Snecess
test Dilution 56 hours cest Dilution 96 hours per cent rate .
per con.
M 1) 30-1-48 11in 1,500 Almost 9-2-48 1 in 1,500 Continuous . 17-2-48 572 98 sSs
continuous.
M 30 30-1-48 Do. Do. 9-2-48 Do. Do. 18-2-18 177 95 89
. ™M 31 30-1-48 Do. Do. 0-2-48 Do. Do. 20-2-48 1,396 92 83
< M 33 30-1-18 Do. Do. 9-2-48 Do. Do. 25-2-48 431) 100 92
M 34 30-1-48 Do. Do. 26-2-48 Do. Do. 1-3-4,8 108 96 63
i M 35  30-1-48 Do. Do. 26-2-48 Do. Do. 2-3-48 248 96 82
7 M 39 30-1-18 Do. Do. 26-2-481 Do. Do. 28-2-48 | 123 100 93
8 M 53 4-3-18 Do. Continuous  17-3-48 Do. Almost
continuous. 1-4-481 2.19%4 97 s7
1% M 54 4-3-48 Do. Do. 17-3-48  Do. Do. 0-4-45  1.259 99 92
L M 55 4-3-48 Do. Do. 17-3-48 Do. Do. 12-4-48| 1,418 98 93
M 56 4-3-48 Do. Almost
continuous. 17-3-48 Do Do. 16-4-45  1.412 o8 86
}2 M 57  4-3-48  Do. Do. 17-3-48  Do. Do. 22-4-48! 866 97 92
M 59  24-3-48 Do. Do. 17-3-48 Do. Do 26-1-18 ' 1.863 o8 90
M 78 2-9-48 Do. Continuous: 5-9-48 Do. Continuous 28-9-48! 1.135 99 93
M 79 2-9-48 Do. Do. §-9-48:  Do. Do. 29-9-48 845 98 88
17 mso 2-9-48 Do. Do. 8-9-48 Do. Do. 1-10-48 618 98 91
}1 Msl  2.9.48  Do. Do. S-9-48  Do. Do. 4-10-48 1,161 95 90
n 2-9-48 bor.. Do. S-9-48 Do. Do. 6-10-48 2,333 98 20
S M 83 2-9-48! Do. Do. 15-9-48 Do. Do II-10-48 933 95 91
M 84 9-9-481  Do. Do. 15-9-48  Do. Do. 11-10-48 1,337 98 92
22 1 25-8-48 Do. Do. 9-11-48 Do. Do. 30-11-4S 2,885 93 90
23 f 25-8-4S Do. Do. 9-11-48 Do. Do. 1-12-48 2,308 97 88
2 1\1'1/'11 25-8-48 Do. Do. 9-11-48 Do. Do. 3-12-48 1,420 93 89
~ i °  25-8-48 Do Do. 9-11-48 Do. Do. 4-12-48 1,635 93 93
: M 17 29-9-48 11ins5,000 Do. 116-12-48 1 1 in5,000 Do. 21-9-49 911 99 89
On rabbit
"26
M 44 Not done 3-3-48 1/1,000 Confluent
27 1/10,000 discreet. 11-3-48: 210 97 s9
8 M 45 Do. 3-3-48' Do. Do. 12-3-48 336 100 94
M 46 Do. 3-3-48 Do. Do. 15-3-48 222 99 s6
29 ™M 47 Do. 3-3-481 Do. Do. 16-3-48 267 98 90
30 M 48 Do. 3-3-48 Do. Do. 17-3-48 73 100 96
3 Mag Do. 3-3-48 Do. Do. 19-3-48 411 93 75
;’i M 50 Do. 3-3-48 Do. Do. 23-3-48 213 - 97 87
M 51 Do. 3-3-48 Do. Do. 27-3-48 192 98 83
Table III
Potency test on office copies of lymph
Serial  Office - Date of Date of £ Y NUMBERS ON CALF
num- copy of at.c treatment |pOLENCY fest Date o
her lymph ma:;uf'actuge with after treated %ii%?ﬁg?or?
? ' !
pumbex yme penlClllln | pe?" nln Date of Dilution Result
test
M 53 22-12-47 12-3-4S 17-3-48 1-4-48 9-2-49 1 in 1,500 Continuous.
M 54 22-12-47 12-3-48 17-3-48 6-4-48 9-2-49 Do. Do.
M 55 22-12-47 12-3-4S 17-3-48 12-4-48 9-2-49 Do. Almost continuous.
M 56 23-12-47 12-3-48 17-3-48 16-4-48 9-2-49 Do. Do.

M 57 23-12-47 12-3-48 17-3-48 22-4-48 16-2-49 Do. Continuous.



Seiial
num-—

her

Jjympli
number

™M 77
™M 78
™M 79
M so
M 81
M 85
MSG

™M 87

Table IV

Result of purity tests on lymph samples penicillinized immediately after manufacture

Bacteriological, tests
Before purification With penicillin After purification with penicillin
Date of .
ate Quantity Results Results
manu-— .
in ce.
facture © g
Date of Penicillin
Date of After After s adi added in Date of After After After 5
test 48 hours € days a, %ng, units test 24 hours 48 hours days
penicillin e
per .
p.C. C.M. G.p. L.M N.B P.C C.M. G.B L.M
1-2-49 /529 4-2-49 G.T. G 1-2-49 50 4-2-49 0 0 0 No change
3-2-49 204 6-2-49 + 44+ Do. Do. 3-2-49 50 6-2-49 0 0 0 Do.
7-2-49 492 10-2-49 + 4+ + + Do. Do. 7-2-49 50 10-2-49 0 0 0 Do.
7-2-49 474 10-2-49 4! Do Do. 7-2-49 50 10-2-49 0 0 0 Do.
7-2-49 204 10-2-49 H?1*4-4- Do. Do. 7-2-49 50 10-2-49 0 Do.
21-2-49 424 24-2-49 4-4-4-4- Do. Do. 21-2-49 50 24-2-49 0 Do.
21-2-49 486 24-2-49 4-4-4-4- Do. Do. 21-2-49 50 24-2-49 0 Do.
21-2-49 350 24-2-49 4-4-4-4- Do Do. 0 21-2-49 50 24-2-49 0 Do.
P.C. = Agar plate count. + 4+ + + — Innumerable.
C.M. --Robertson's cooked meat medium. G.T. — Gas and tyrbidit}-.
GB. — Glucose broth. G. =Gas.
L.M. — Litmus milk. o — sterile (no growth).
N.B. ?Nutrient broth.
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