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Number of Repeated Injections of Heat-killed

Vaccine in relation to the Proportion of Survivors.

|
Immunizing |Per cent surviving

No. of Repeated Dose on 30th Day

. . . No. of No.
Injections (i p.) (mg) Survival/ tested
1 0.3 100.0 11/11
2 0.15,0.15 100.0 10/10
4 0.05,0.05,0.1,0.1 | 100.0  12/12
Control Infection(0.I1 mg) 8.3 1712
2 0.1,0.2 92.7 12/13

0.05, 0.1, 0.15, .
5 0.15.0.15 86.7 13/15
Control Infection(0.2mg) 13.3 2/15

Bacter:al Distribution in
Survivors 65 days after Injection

No. of Mice No. of Mice
harboring No. harboring No.
Abortion tested | Abortion tested
Bacilli Bacilli /0
810 (3022) 5/10 (50%)
912 (715%) 5/12 (41.72s)




TR, VR, A, Hk—RiEw o EREICH T 2P

D b HIEE RO LB LEFITT 2L 00m M h
5,

IV. BRERELRZEHR

ik, 0.3~06mgFAED W% 1~5
[Bhic S3 ST T b MOt E RS AL ) K O IN T 43
DT RIEDI IR v, 0.0056~0.5 mg o> Hil#l oo FEH
gk 1 IS L 7e s~ v 21X 2 0 R EE AR H
TS 205, HDHFERIEHEEE AT 20
ERL, Lbvb B iRy & b Bl l~dux
BRI DI ERL T WD, WIC RIS RO &
15 0.00002~2mg L LT [lEED b & 14 %
(35 2 K F: M),

RILPE I e 3 2 Y~ U R BTk
HOEOERE B 3K o d BPEH
F2mg D~ xi% 0.1 mg O EAKFEOKY
EHLTh 5 Eg A BOmUIE 2 Bh a3 2 A P R
OACTF 2R EFE1T LT ficBli h b 38U F T %,

31

Table 2. The Proportion of Survivors in
relation to Immunizing Doss.
Immunizing Dose Per Cesr(l)'%hsurD\;i;ing on
(mg) No. of survival/No. tested
0.005 66.7 (69)
0.01 71.4(5/7)
0.05 44.4 (4/9)
0.1 70.0(7/100
0.2 80.0(8/10)
0.5 100.0(5/5)
Control Infection (0.1 mg) 0 (0/12).
0.00002 | 50.0(3/6)
0.0002 | 33.3(2%6)
0.002 | 0 (0/6)
0.02 ! 66.7 14/6)
0.2 : 80.0 (4 5)
2000203, 04, 100.0 (551
Control Infection(0.1mg) 0 (0's)

Table 3. Invasion of Bacilli into Blood Stream of Mice immunized
with various Doses of Vaccine.

I izing | Time, in Days .
mrlnjuorslgzmg No.of | ime, m Yays Spread of Bacilli
me | I 481 234567809 101112131415 16 after 30 days

1 0 000000O00O0 00 0 0 S | a mesenterial lymph node
2 0 00OO00O00C0QGO 0 0 0 0 S | a testicle
2 3 0 000090000O0 0 O 0 0 S —_

4 0 00000000 0 0 0 0 S —
5 0 000O0®HOO0O 0 O 0 0 S —
1 + D
2 + + + D

2X10-3 3 ++ + + + + D -
4 +*®H 90 0+0+00 00 0 0 S
5 + 000HO0O 00 0 0 0 0 S —
1. oo D
2 w D

2% 1075 3 4+ 4t ++ 1+ # D
4 + 4+ 0+ +D
5 +H +H#H0 wEH 0 +D
1 # D
2 H# ++ o0 D

Control 3 ++ it D
4 H o+ o+ 00 0 -+ 0 0 S | spleen and lymph nodes
5 + At EHHEF0 0 + + S | a testicle and a lymph node

Infection was made by intraperitoneal injeztion of 0.1 mg.

S = survived. D = died. 0 = none,
colonies, ©© = numerous.

(+) = positive in enriching culture.

+ = 1 ~30 colonies,

++ = 31 ~100 colonies, + = over 100
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Table 4. The Proportion of Survivors and Survival Times in various Groups of
Mice subjected to various Routes of Immunization and Infection.
Proportion of Survivors and Survival Times
Route and Dose ' Immunizin ' T
. ‘ g Route of Immunization Control
of Infection | Dose '
JI (mg) i. p. | iwv. s. c.
: 7 -
: 18/20(9025) 13/19 (68.424) 6'19(31.6%) 1/19(5.323)
L p. 0.3mg. 03 6.5 Days 9.8 Days 5.5 Days 4.6 Days
4/7(57.1%5) 4'10(40.0%5) 4/8(50.0%5) 4/8(5025)
S. ¢ 2 mg. 0.2 11.6 Days 11.5 Days 16 5 Days 9.7 Days
t | T
Per Os 1 mg. E 0.2 | 1/812.5% 0/10 0’8 08
i. p. = intraperitoneal
i. v. = intraveneous
8. c¢. = subcutaneous
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Table. 5.  Spread of the Bacilli in Mice subjected to various
Routes of Immunization and Infection.
Route and Dose . _ - -0
of Infection i. p, 107°mg s. ¢, 107mg per os, 1 mg I per os, 10 "mg
Immunizing
Dose/mg) } 03 ’ _ 0.2 02 \ 02
- 50 Days after 28 Days after ] 10~14 Days after | 10~14 Days after
Route of Infection . Infection Infection | Infection
Immunization a i b ’ c a i b ‘ c L a ‘ b ] c a ’ b l c
, ! 69 | 39 | o9 | 453 | 38 | 18 | 67 | 67 ' 177 | s8 ‘ 58 | 278
L p. ) .
l(66.7%\(33.3%\l I(SO.O%J{37.5%)(I2.5%)|(85.7%)(85.7%)(14.3%)I(62.5%)1(62.5%)|(25.0%)
N i | ! 1
5/5 2/5 0’5 | 7/10 | 7/10 | 310 | 89 8'9 4’9 69 59 3/9
1. V.
(100%)((40.0%5) (70.0%)(70.0%)(30.0%)l(88.9%)1(88.9%) (44.4%)’(66.7% ‘(55.6%‘)\(33.3%
| | | |
217 27 07 59 49 19 7/8 7/8 ‘ 2/8 | 29 \ 29 0'9
S. C.
’ (28.634)(28.63é\ 555.6?é)(44.4?én(1I.I?é)(87.5?4)587.534)(25.034)522.23é)(22;2?é%
1 { | t .
Control 89 59 1/9 4'6 46 0’6 7/8 7/8 ‘ 2/8 2/8 ' 278 0/8
ontro N | :
I(88.9%)(55.6%)l11.1%)(66.7%11(66.7%)‘ (87.5%‘|(87.5%) (25.0%)[(25.0%)(25.0%)|
| { ! | |

a = No. of mice barboring the bacilli/No. tested.

b = No. of mice harboring the bacilli in their spleen and liver/No. tested.

c = No. of septicaemic mice /No. tested.
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Table 6.

HOHE RSB X OTIIT B & 5564
o+, 0.05 mg DYEFHEMIC X b 0.1 mg D
BN e & s AR B AR T B4t AR
%5 ORETNASSL B LD, L 1T % 9
B ARAE L 72 b O TH 255, %9% oML F 7
o IMBBLE O IO ETEE R L TnW 5,

T 2 s T e B TR & itk ool )
Wl 2 17o7eki i MHC X 22035 2 058
oW X BIFEORERAO MRV & B,

Z T CEER D % L B dn B H D B o e

The Proportion of Survivors in Mice Groups immunized

with Heat-killed Vaccine prepared from different Fresh

Strains of S. abortus-equi (30 Days after Infection)

g)a;-l-n\?aociif; geslg’)izi)?ggt‘ilsg d Suzuki Sato Ito Eiraku * Control
Immunizing Dose 0.05mg ” ”» »

Iofesting Dosc 0. mg . ” ” g
Proportion of Survivors. i (777./;39% ) \ (7%/1/00) | (770/ %0) k(993/ ; éO) . (220/ ; /:)) B

* Vaccine prepared from Strain Eiraku was stored in ice-box for 9 months.
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Table 7.

Comparison of Antigenicity of Heat-killed Vaccines prepared from

different Fresh and Stock Strains of Abortion Bacilli.

Name of Strains used [Fresh Strain Stock Strain'

Fresh StrainStock Strain

1
for Vaccine Preparation | Hanshun { 19 Ayame } Control I Asahi Asatoyo | Control
-log (LDs,) of each
Strain | 2.57 1.6 2.87 2.75
Immunizing Dose --0.3mg ” . 0:2mg ”
Infecting Dose and 03mz J »” » 0.1mg D »
~ Strain Shoshum A Segawa
No. of  /No. 17/20 17/20 0/20 89 . 8/10 0/10
Survivors/ tested. (85%2) . (35%) “ (883.9%) 80%)

BB BRI ) R LT B iR O iR
TR E7Ehi kv, WIS AWHROME ) C %L 0dEE
BT b KGO BEGIEC TR E T LI R \»
(55 7 422 R),
2. RREEME £

BRI RO PIE D RA WY ) oimsic X b
R BHM L AT T THRTT 2 70
ASPRIMBSER] & DU BAE Ly SR HR M OR Al
O2AEWTERYT 2L 8K @R X5 Ick
WARDWID RIEERO btk v,

& HA B i IS O Wi AE 4ER 11 )y 1% v
7 7 v MEHOZ BRI kic Lo TR BEaINS
cEErwEEFL X5, -

Table 8. Proportion of Survivors in
Immunized Mice against different
Doses and Strains of Infeztion. -

Infecting Dose and
Strains

Shoshum| Rorin
0.3mg | 0.2 mg

17/20 ] 11/12 | 10/10

Immunizing Dose and
Strain for Vaccine
- preparation

Hanshun
0.1 mg

Hanshun 0.3 mg

(13.3%)

s (8525) | (91.7%) | (10022)
Control 0/20 | o5 | o1z

1

VI REREEREDR

LR PSR ORGE NN & B o B R
WHREORBICETHET L 72 X P v, R
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CATICIET 2 TOMM EMD e ROk 5 RE

Bk t107c, %6 0.1mg B LA TSN BEE L~
v AL 1, 8,6, 10, 141 Hic 421§ 0.05 mg &4
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6 HHTIE LY AT 505, BRI~ E A&
DOFEEL R,
0 HY Eck? R ESEO N 5
(fbds 52 LLF) (35 9 KB, |
Table 9. Proportion of Survivors in Mice

aczording to Days elapsed
from Immunization.

Time after Immunization (Days)
— Control
1 '3 -6 10 14
2/5 2/5 4/5 5/5 5/5 1/5
(4025) (4022) (3025) (10025) (1023%) (202)

Mice were immunized intraperitoneally with a dos=
0.1 mg of heat-killed vaccine, and infected intra-
peritoneally with a dose of 0.1 mg. '

PEOTR R A B3 B i sl 1l )ik
RPERIOA IR X b B LB R TR AR L
WTH Y, b AL il ERmd T
& MDD AREBICHR TRER 1~3 HO Y
Db OIS FICT LT E P @\ RN B L
203, TOMIIEHT 208058555, OERSKOV
u. KAUFFMANN,' PHILIPSON,'Y OERSKOV 2%
— DO HIKIC kB wibib 3 Promunitit (3 tiko
TERAE X D A BRI L, BN EGRR L
FEM &G The b o C Bb AL, 20 KRBIZNIEA O
HERE T X 2 RPN R T RIE TR 2 & 2



R, Pk, ANE, TEk—— Bk o R RIS IS T 2 P 35

w3,
AREERICH CTHIER 1~6 HOMHic i 5 1

2 8 DI ML YERHLIL T3 A3 slkik % @ 5 Pro-

munitit T 2 DK LTS ERICHTT Ll 2 v
LS,

Jex DT E T S~ R R AIRIOH €
Y E{FOT VDO T, Jek 2 Promunitat 75F1H
CHeAE L Je LT SOEIF XL, #o Tk
FRRM R O TR T b o LBz b
%,

VIIL. HEEEEEHDOREDR

05 IV BRI TR TR IR OSLH X FE T 2
T2 BT ORMNE & b BILIE L2 s b
Tehs, — WA A O BT SR AL & RIS LT
LT MRS H BN D, HibD A B AR AL
HEENT 27y 7F » U 25% 4
BLESH D, Fex 1T kH B2, 3 Ok T
7x%@m79%y@ﬁ&m¢t1%Wﬁﬁﬁﬁ
AL, MO O i B IR E O o 2t
Bte, FPFLUICZ v A7 7T TR
Rl U TAH 24 BG4S 2 1000 fi = — Y =~
TR L, i 0.4% 7 v AWHEERAL,
4TRSS Lo PR LT e A
KT, 2B BT LI R L THE T L 7e,
Lk ) YGRS AR R
L1% @Elcsr~) iz, L~—Y= 4L
HE Voo i€ = — ¥ = v &z 37°Cic — iR
W L e, B E LT 60°C 30 4¥m#stiE b 1w
7o

Table 10. Toxicity for Mice.
Amounts of Vascine injected
o (mg)
Vacecines
05 | 5 10]m|
Chrome Vaccine 3/3 | 3/3| 33| 33

Formalin Vaccine 2/3 3/3 0/3 0/3
Merzonin Vaccine 3/3 | 2/3 0/3 0/3

Heat-killed Vazcinel 2/3 | 0/3 | 0/3 | 0/3

P bAFIEAC X 2V 7 F v i@ T~ v RIT
B 2 R Y L 7ewill, 80 10 K odn & i

roRL 7, '

JUIRNP IR/ S o N G By U 716
T, 20meg R LT A d 595,
Moo =K% 5 mg LLEOHERTC i 2 11495, ZRic s
FERM R RS DM E R L, V 727 v ofElic
X 7w 2D M —, ORI ER TR &
i 2 TP FLB U Zehkii Y, 2 v A 1§84 - 25
WG IC 7 » A B & X E RSO a3 P
D, WML LTIRLHDOUHREH AT 7 v KIS
WIRGHEE T N 0mg BEFICHLTH v R X
Wi U ze (5 11 4222 18),

Table 11. Reduction of Toxicity of Vaccines
by Treatment with Various Tanning Materials.

Per cent of Amounts of
Tanning Tanning Mater-| Vaccine Injezted
Materials ials added to (mg)
Bacterial 5 10 20 50
suspension
1.0% 3;3 3/3 3;3 0/3
. 0.5” 3/3 3/3 3/3 1/3
Sugar Liquor® 0.2 353 33 1 3 1/3
0.17 3/3 3/3 3/3 0/3
1.0”7 3/3 3/3 3/3 0/3
Alum-chromate 0.5” 3/3 2/3 3/3 1/3
Solution 0.27 3/3 3/3 2/3 1/3
0.1”7 3/3 3/3 3/3 1/3
s mg)
, 1.0 3/3°1/3 0/3
Tan Liquor 0.5” 3/3 2/3 0/3
0.1” ‘ 3/3 0/3 0/3
Axpo’s Original } /
Method 3/3 3/3 3/3 3/3
* Suzar Liquor: Chromz2 Liguor reduzed with
glucose.

PLRAFEY 2 7 ik Z4EH T 5 x 107 ~5 x
107 mg M L 2e s~ v A D A 0.2 mg ke
CET 2RI 7 v 2V 2T kD 5L 50%
SCNHED GBI IO B X b L L v (5 12
BRI, <

KICKERT 7 F v DHRIE~ U RTHT DO
RN ST L D FALE & & % 7eid 10~ mg J&Ys ~ v
AD 3 HO RN OB & Hef L7e (35 13
KA,

RV~ v ACHNTF DHIRAT = v A DO RBITAAFHE
v 75 AR LL~YK v, 355 (fafade 5%
PUF) &b i b ARV 2 7 v g R
BLrzueafkkr=Y YHEEIE OXx 10 mg~ —
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Table 12. Antigenicity of Various Vacecines in Mice.
) | Immunizing Dose (mg) ] ' .
Vaccine | -log 15725 Endpoint)

5%101 5x10~2 5x1073 5X10~#
Chrome Vaccine 5/5 3/5 2/5 o5 | 1.8
Formalin Vaccine 4/5 2/5 0/5 0/5 1.0
Merzonine Vaccine 3/5 2'5 2/5 0/5 "
Heat-killed Vaccine 2/5 2/5 2/5 0/5 2.9
Control Infection 0/5

(0.2 mg i. p.! '
Spread of Ba-zilli in Mice immunized with various vazcines. .

Table 13.

(21 Days after Infection)

Immunizing Chyome Vaccine | Formalin Vaccine | Merzonin Vaccine , H%;:églll:d
Dose (mg) a b c a b c a b d a b e
5x10-1! ‘3/11 o/1r 111 1/10 0/10 1/10 5/9° 0/9 4/9 5/11 2/11 5/11 '
5% 10~2 0/5 0/5 0/5 25 0/5 2/5 1/5 0/5 1/5 2/5 25 2/5
5%10-3 2/5 0/5 1/5 0/5 0/5 0/5 4/5  4/5 4[5 2/5 05 2/5
5%10-4 4/5 3/5 4/5 3/5 3/5 3/5 4/5 1/5 4/5 1/5 1/5 1/5
5x10-5 4/5 3/5 4/5 5/5 2/5 4/5 1/5 0/5 1/5 5/5 3/5 5/5

|
- Control Infe:tion |
(I0~*mg i. p) '

10/10 10/10 10/10

b = No. of septicaemic mice/No. tested.
¢ = No. of miz2 haborinz bacilli in their spleen and liver/No. tested.

a = No. of mic2 haborinz bazilli/No.tested.

Table 14. . Scale of Increase of Bacilli in a definite Volume of Spleen
of Mice immunized with 0.5mgz of various Vaccines.
(21 Days after Infection)
Scale of Increase Control
No. of Mice — : - - Infection
: Formaline Merzonine Heat-killed —a :
Chrome Vaccine Vaccine Vaccine Vaccine 107'mg 1. p.
1 2 1 2 3 4
2 0 0 2 2 4
3 0 0 2 2 4
4 0 0 1 1 2
5 0 0 0 1 2
6 0 0 0 0 2
7 0 0 0 0 2
8 0 . 0 0. 0 2
9 0 0 0 0 2
10 0 0 0 1
11 0 0
Average 0.1818 0.1000 Q7771 0.8181 2.5000
No. of bacilli were scored as follows; )
0 = none, 1 = 1-30 colonies, = 31-100 colonies, 3 = over 100 colonies, = numerous.
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V= VHEEIZABINTIIX S 545 5x 107 mg, I
BAHEIL 5x10"'mg T 5
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MWOETE RV,
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N B U, fRCHbEio b o X b 3 itz
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Résumé

In this paper, there are described the mouse-protection tests ‘carried out with a heat-killed vaccine of
Salm. abortus-equi; observations on the protective value of it from various points of view are likewise
described.

Analytical observations were made in order to detect the factors influencing the immunizing potency
such as the route of administration of the immunizing injections and of the challenge dose, the vaccine
strains and test cultures. Also the toxicity and immunogenicity of 4 kinds of vaccines were compared.

Results are summarized as follows :

1. One or repeated intraperitoneal injections of a heat-killed bacilli with a dose of 0.3~0.6 mg
induced in mice a high percentage of survivors to intraperitoneal challenge with a mice-killing dose of 0.1 mg.
The degree of protection is not enhanced by repeated injections (Table 1).

2. Tlhe percentage of survivors runs parallel with immunizing dose to a certain degree. If the dose
reaches 2 mg, the protective power becomes able to suppress the spread and multiplication of the bacilli
in mice, even if the challenge dose is as large as 0.3 mg (Table 2). | v .

3. The immunizing effect shown under the various combinations of the routes of administration of
the immunizing and challenge doses were observed.

In case of injecting both the immunizing and the challenge doses by the intraperitoneal route, the
proportion of survivors shows the highest rate, however, the suppression of the multiplication of bacilli in
mice was rﬁarked in case of subcutaneous immunization and intraperitoneal injection (Tables 3, 4).

4. There is no marked difference in immunogenic properties with different vaccine strains even of
a slightly different mouse virulence and also the protective value of a heat-killed vaccine is not affected
by the difference of test cultures (Tables 5~8&).

5. The intraperitoneal injection of vaccine seems to induce ‘non-specific resistance against the challenge
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injection by the intraperitoneal route. This resistance was proved after 1~6 days following immunizing
injection (Table 9).

6. The killed bacilli treated with alum-chromate solution following ANDD’s method (Chrome
vaccine) showed markedly reduced toxicity. The immunogenic properties of chrome vaccine is the most
favorable from the view point of the percentage of survivors, however, it does not show superior suppression
of the spread of bacili in mice as comnpared with thes other vaccinzs such as formalin, merzonine or
heat-killed baccilli (Tables 10~14).

The observations recorded in this paper traverse the points necessary to be understood regarding the
mice protection test. ‘The protecting effect of the killed abortion bacilli is mainly observed from the view
point of the proportion of survivors and of the power to inhibit or suppress the spread of bacilli in mice.
Consequently, the increase of the immunizing dose up to 2 mg would make it possible to avoid septicaemia
and to inhibit the spread and multiplication of bacilli in mice almost completely. The same protective
value is induced even of smaller immunizing dose if the challenge dose is of minute quantity.

According to the different combinations of the routes of immunzing and challenge injections, the results
of the immunizing effects become somewhat different. In case of injecting both the immunizing and the
challenge doses by the intraperitoneal route, the proportion of survivors become higher compared with the
other combination, however, the intraperitoneal immunizing injection seems to induce non-specific intra-
peritoneal resistance as FELIX (1951) pointed out in describing the errors concerning potency test of typhoid

vaccine. Additional experiments with more clear results are needed for the clarification of this point.



