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An Experimental Study of the Effect of Simultaneous
Vaccination with B.C.G. and Smallpox Vaccine

Part 2. Experiments in the innunized aminals and the rabbit

kidney fibroblast monolayer cell culture

Nam Ho Chun, M.D.
BCG Laboratory, National Institute of Health, Seoul, Korea

Chan Soo Kim, M.D.
Dept. of Microbiology, College of Medicine, Kyung Hee University, Seoul

The objective of BCG and smallpox vaccination is to induce acquired resistance by artificial infection
with a harmless from of the tubercle bacillus and vaccinia virus. If applied properly on a large scale,
it is the easiest, most economical, most time-saving, and most effective measure to reduce the tubercu-
losis problem (remembering that there has been no reported case of smallpox since 1958 in this country).
However, in this country with a high prevalence of tuberculosis, (3) the effectiveness of BCG vaccination
in reducing the incidence of tuberculosis in a population which is susceptible is related to the protective
value or potency of the BCG vaccine and to skilled vaccination.

The purpose of in this experimental study is based on following hypothesis: Even with BCG vaccination
alone some untoward side reactions may be observed. Therefore, more side-effects would be expected
at the vaccination region as well as systemically if the smallpox vaccination is given simultaneously
with the BCG vaccination. BCG and Vaccinia virus are all live microbes: therefore, if they interfere
with each other inside the human body, impediments to the immunizing process may occur with the
pathological view the authors of this study used guinea-pigs, rabbits, and mice: also they tested some
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of the monolayer cell culture from the BCG and Vaccinia virus immunized rabbit kidney fibroblast, in
order to examine the effect of smallpox and BCG vaccination on the acquisition of immunity against

'smal]pox and tuberculosis.

The result are summarized as follows:

Reisolated the

spleen, kidney and lymph glands,

1. The result of pock counts of vaccinia, no normal trend of cuantitative culture.
vaccinia virus inoculated in the BCG immunized group of rabbits, guinea-pigs and mice.

2. Result of viability count of BCG was irreconcilable trend in quantitative culture. Reisolated the BCG
inoculated in the vaccinia immunized group of the rabbits, guinea-pigs and mice.

3. At the necropsy of the BCG and vaccinia virus interchanged inoculation group of BCG and vaccinia
virus immunized rabbits, guinea-pigs and mice, no significant difference between the groups was
observed in the degree of tuberculous or vaccinal pathogenic signs. However, in most of immunized
test groups were observed pathogenic changes in organs: blood-shot, fatty degeneration, lymph
gland saturated, and macrophage increased in the lung, liver,
when compared to the control groups which were within normal limits.

4. Viability count of BCG and vaccinia pocks, decreased number of quantitative culture in both of the
test groups. Reisclated the monolayed cell culture of rabbit kidney fibroblast with the immunized
rabbit serum tested groups.

5. The test group with immunized rabbit serum showed a decrease in reisolated BCG and vaccinia

compared to the test group without immunized rabbit serum. The present investigation seems to
suggest the possibility of such from the increase in the local reaction and decrease in the aquisition

of immunity, caused by either immune anti-body in the vaccinated human.
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Table . Average number of egg CAM vaccinia pocks isolated in the excised tissues of the experimental
animal! with BCG immunized and vaccinia inoculated animals.

Period after vaccinia inoculated (days)

Group of
Tissue . — | R S
animals 3 E 5 " 10 ] 14
G } — — 2 { — —_—
Blood R l -~ 9 7 ! —_— —
N R R R
G — 2 5 ! — —
Spleen R — 6 11 — —_—
M - 1 2 — -
Kneefold G 3 4 ; 7 9 2
R 18 41 } 73 28 4
lymph nodes M 1 6 } 4 — -
e . _ ) . ‘ -
G l e _ | —_— — | —
Livers R — — — 2 ! —
M — - | - - -
G - 2 i 2 ' — —
Lungs R - 1 3 | — — -
M — = I e -
G Guinea-pig R: Rabbit M: Mouse C AM: Chorioallantoic membrane

— 2 2 —_—
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eby e} (Table 4).
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mouse # AT BEHE JHAPGL 4 dE AL
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-pig ol 4l 8] 3z BCG &= Guinea-pig B+ mouse of

Table 2. Average number of egg CAM vaccinia virus pocks on cultivated in the BCG immunized

rabbit kidney fibroblast monolayer cells.

Primary 107*(ml ) 107° 107¢
vaednt | e e S S,
: After No. of After No. of After No. of
virus . Appearan-| . : Appearan-| . . Appearan—| _ .
Tuts inoculated reisolated |inoculated reisolated | inoculated reisolated
dilution days  |ce Of CPE|T 0 e days  [ce of CPE|™ B e days  [°° of CPE ™" socks
- 3 |+ 21 3 Folo9 |3 + 2
immunized 5 + 20 5 + E 1 \ 5 + 3
RKFMC | 7 -+ 46 7 - P26 7 + 11
L0 + 31 10 + ’ 8 . 10 + 1
3 ; + 18 3 + 18 | 3 + 4
Normal 5 + 23 5 + 11 ‘ 5 -+ 3
RKFMC 7 + 29 7 + 22 | 7 + 15
0 |+ 43 10 + 7 | 10 + 12

RKFMC: Rabbit Kidney Fibroblast Monolayer Cells.

© CPE: Cyto-Pathogenic Effect.

Table 3. Average number of egg CAM vaccinia virus pocks on cultivated in the normal rabbit
kidney fibroblast monolayer cells with BCG and vaccinia virus immunized rabbit serum,

Primary 107*(ml. ) 10 107°
et : U —
: After | | No. of | After No. of | After | No. of
virus P Appearan—| . . Appearan-| . Appearan~ _ .
g inoculated, s reisolated | inoculated refsolated inoculated 'reisolated
dilution days ’ce of CPE‘ pocks | days ce of CPE pocks days [ of CPEI pocks
~ Normal 3 + | 9 3 + 6 3 2
RKFMC = +
with BCG 5 -+ 7 53 -+ 7 5 -+ 1
imgg}xtnized 7 + 14 7 -+ 4 7 -+ —
w10 + 10 10 + — 10 + -
Normal 8 + 18 3 + 13 3 + —
RKFMC with 5 + 11 5 + 11 g + -
e nived 7 + 6 7 + 7 7 + 1
rabbit serum 10 + 11 10 + 14 10 -+ —
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Table 4. Average number of BCG viable colony cultured in the excised tissues of the experimental
animal with vaccinia virus immunized and BCG inoculated animals.
) Group of ‘ Period after BCG inoculated (days)
Tissues animals ‘
|3 5 7 | 1 |
G - ~ 2 | 5 | -
Blood R — — — ! 2 ‘ —
M - ~ 1 [ 2 : -
G — — — 2 10
Spleens R — | — — — 2
M 11 | 16 18 21 128
Knee-fold { G - - 70 96 260
q | R - — -~ 4 —
Iymph nodes | M 2 2 4 13 11
G — - S B 2
Livers i R — — | — — —
} M — - | 4 6 -
6 — 1 - ~ 2 2
Lungs R — J — — - 5
M 7 ‘ 24 41 153 206
Table 5. Average number of BCG viable colonies on cultivated in the vaccinia virus immunized rabbit
kidney fibroblast monolayer cells.
Primary 107*(ml. ) L 1078 107¢
BCG After | | No. of | After . of | After No. of
. \Appearan—l : . Appearan- _, . Appearan-| . "
Tuti inoculated| reisolated |inoculated Ireisolated | inoculated Ireisolated
dilution days € of CPE} colony days ce of CP colony days ce of CPE[ colony
Vaccinta | 3 + 31 3 + 4 3 + —
virus | 5 + 19 5 + 11 5 -+ 3
immunized |
RKFMC | 7 + 27 7 + 22 7 + 2
| 10 + 14 10 + | 15 10 + -
3 + 3 3 - 14 3+ 2
Normal 5 + 20 5 + 10 5 + —
RKFMC 7 + 24 7 + 8 7 + 7
\ 10 + 12 10 + 15 0 |+ 4

A Behel ¥R Zx £ WA MM,
HER R Eeg gol HEEs Y R(Table 7).
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Table 8. Average number of BCG viable colony on cultivated in the normal rabbit kidney fibroblast
monolayer cells with vaccinia virus and BCG immunized rabbit serum.
Primary 107*(ml. ) 107* 107°
BCG After No. of After No. of After | No. of
. Appearan-| . . Appearan—| . ; Appearan—_ .,
st inoculated reisolated | inoculated reisolated |inoculated| reisolated
dilution days ce of CPE colony days ce of CPE colony days ce of CPE' colony
Normal 3 + 31 3 + 11 3 + —
RKFMC with 5 -+ 23 5 + 7 5 -+ 2
vaccinia
smmunized 7 + 28 7 -+ 9 7 + —_
rabbit serum 10 4+ 19 10 + 4 10 + —
Normal 3 + 21 ‘ 3 + 1 3 + —
gggMC with 5 + 26 5 ~+ ! 3 5 -+ —
immunized 7 + 29 7 + ; - 7 + -
rabbit serum 10 + 14 10 + [ - 10 + —




A9 9 2F/AY Vol. 19, No. 2, April, 1972

Table 7. Average number of BCG viable colony and vaccinia virus pocks reisolated in the excised tissues
of the BCG and smallpox vaccine inoculated simultaneously in the experimental animals.

Animal groups é\et;itega;x;ocula— Blood Spleens lfrglgﬁ—fnoolg:s Livers Lungs

N e e R

5 — ~ s - — ~

G 7 3 — ; 22 — .

‘ 10 5 2 J 36 — 2

| ou — 4 2 - 3

3 —_ _— — . — -

BCG vaccine 5 . . . _ .

inoculated and| R 7 — — - ! - —

reisolated 10 z - 5 ; - : 2

14 - 4 i — i — i —

3 — 2 -~ — —

5 — 6 4 — 4

M 7 — 9 7 - 3

10 — 8 6 ‘ 2 12

14 } = 21 11 | - 14

3 — — - ' - =

5 - 1 6 ! — —

G — 3 3 i — —

10 — - 4 ‘ — * 3

14 - - 2 L — § -

Smallpox 3 — - ‘ 4 ] - —

vaccine 5 - 1 18 - -

R 7 3 4 1 41 2 4

inoculated and 10 1 _ | 176 ‘« _ 9

reisolated 14 — 6 i 32 ‘ - —
"""" ] 3 _ _ I

5 — - 11 ( — —

M 7 — 4 16 ‘ — E 4

10 - — R e -

w |- - - - -

Toble 8. NIH assay results of the smallpox vaccine average pocks in the egg CAM and rabbit cutaneous

titration in 1971

CAM

107®

Rabbit cutaneous

e e

\\vaccine/ ml. ,,_H_vv.‘b___liig,»w_\_‘_w rrrrrr { -
Lot No~——| 1071010 107 107 |10 | 10
7101 Numerous pocks, unreadables{ 8 —
7102 4 4 ' 10 1
7103 ’ , Lo —
7104 ’ v L9 | —
NIH: National Institute of Health, Seoul, Korea
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Toble 9. NIH assay results of the BCG. average
viability counts at harvest in the Ogawa
medium,

Dilution of BCC

\Xf_‘f"‘“e 107mD | 10 | 107

Lot No. T — |
496 29 21 9
497 28 12 16
498 36 26 18
499 42 17 8
500 18 22 23
501 35 25 18
502 26 15 13
503 32 24 9
504 18 18 13
505 24 H 4
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