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STUDIES ON EQUINE PARATYPHOID VACCINE.

I. COMPARATIVE STUDIES ON THE PATHOGENICITY OF DIFFERENT STRAINS

OF SALMONELLA ABORTUS-EQUI FOR THE MOUSE.

Karsusuicur HiraTo and Graer Sato

From the Laboratory of Veterinary Hygiene and Microbiology,
Faculty of Veterinary Medicine, Hokkaido University,
Sapporo, Chief : Prof. K. Hiraro
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Table 1.

LN

£ Bt

%2

Strains of Salmonella abortus-equi used for Experiments

Name of Strain

Source of Strain

Date of
Isolation

Time of Pre-
servation of
Materials or

Colony | Growth

Appear-| in

’Aggiuti-lAggluti-!Type of*

nability nability | Sugar

in

m

Fermen-

Broth Normal | Trypa- | tation

Cultures ance Saline | flavin | (Kasai)
Daini-Manrya | G8Strie content| 51y /)| 534,00 | Smootn [Uniform | ITI
of aborted fetus| 7/ y turbidity
Shiirei g?:hél;s ﬁstulous ) ) 2] i ” [ I 2
Daihachi- Gastric content |, *,;2 Ca 3 davs , . , ) .
_ Ogument of aborted fetus |~ y
Daigo-Hogetsu ”? 20/X11’51 |Ca 1 month » » » » »
£ | Daishi-Daian » 2/I11 /51 5days | ” < ” » »
[~
;D% Shiika ” 26/X11750 19 days »” » » » »
— | Katsumoto » 15/X11 756 30 days ” ” » » ”»
Q
E Endo » 17/IV 750 10 days »” »” »” »” ”
3 | Suzuki ” 20/IIT /50 |Ca 2 months| ” ‘ ” »
> | Goto ”? 14/I11 750 3 days » » ” »” ”
=
§ Murase 7 2/111 /50 15 days » »” » » »
| Ito ” ” Ca 3months » ” ” ” »”
Segawa » 4/11 /50 7 days ”» 3 ” ”»” ’”
Asahi ” 19/X11749 12 days ” » » » »”
Rorin ” 1/X11749 7 days » »” »” » »
Sugimoto ” 22/X1 749 10 days ” » »” » »
Eiraku ” 16/VI 749 2months » »” » » »
Hanshun ” 22/I1 749 8months} » » » » ”»
, . | :
Tsunehana %‘ézsg of aborted 12/X11748 Ca 1 yearsl ” oo » »
|
. Gastric content | - /yvy7~ ) Loy » »
Eikan of aborted fetus | // X11748|Ca 1.5 yearsl » ’
Hokuryt 7 29/X 748|Ca 1.5years » » ”» »
Satsuki ?gﬁowal fluid of 25/VI 748|Ca  0.5-2 yrs » ” »” » »
Gastriec content ’ = » » ” »
Asatqyo of aborted fotus | | 2/X11747|Ca 2 3 yrs ”
& | Hokin ” 11/XI 747|Ca 2-4yrs, 7 » » » »”
£ | Konishiki ” 14/I1 747(Ca 3-4yrs| ~ ” “ » ”
2 19-Ayame » 12/XI 746|Ca 3 years » » » » »
0] Smooth
(-})9 Seika E‘;ﬁ? blood of 4/ 742 |Ca 19 years (Unsta- »oL» o~ L »
ble) ) | '
Hanaoka Unknown ? 740Ca 12 years »” A little |, — ”
(»). sedlmenti
Hatsuhime Lochia 19/IX /33/Ca 19yearsy » |Uniform + ”
(+) turbidity.
Shitakara Unknown 30/IV 726 26 years| 7 ST R — I
(») :
Kushiro ” ?  726|Ca 26years| » SO R i »
. () :
R-Strain Broth culture / / Rough Isne;llt J + o+ 111

* Kasai and his associates classified S. abortus-equi into 4 types by the fermentation form of dulcitol,

trebalose and rhamnose.
these three carbohydrates.

rhbamnose within 2 days. ,
§ These experiments were carried out during the period from 1949 to 1952.

Type I does not split all 3 carbobydrates within 2 days, type II ferments
Type III ferments dulcitol and trehalose and type IV splits dulcitol and
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Table 2. Effect of Mice Weights on Mortality

and Survival Time

Body Weight | 1 |

10 ' 12 | 15 | 18 2
‘2) i | | %
' I
Mortality ‘ 10/190 ; 9/9 9/10 8/10 5/10
Mean Survival ~
Time (Days) 5.2 ‘ 58 | 67 55 | 88

Numerator indicates number of deaths within

3 weeks after intraperitoneal injection.

Denominator indicates number of mice used.
PIF), Lo RITAREZEA R e %L { RiF g
PRI VMO B N L ERT LD TH DM
YRR B IR ESE OB L Nic kB
ZEDHB26NBOT, B~ YR OREIETH
KD 7T /e LTz,

TEBNC X b ARB @ B4 2 #itkic 7503 % 0s

ek TP X v, i Salmonella & ic

CEETIRES: BATSON® 935 7 R Miic 2 F ¥ &

ISIML TG LD 72852058 X ) i 0k
ZHEO B DT EHIENTWS, KFchTix iy 3
J AT, 10 me, 5% 10~"'mg o 1 e i
CHEF BRI, BRCHRTRBT I h e
WAk, WFEILLPENIIC X DATEOMNT O B
N,
Table. 3. Mortality in both Sexes of Mice
inoculated with S. abortus-equi

l Dose (mg)
Sex - | -
1 1 0—2 ] 5X 10~ 4
Male | 3isle0) L 0/5002)
Female 3/5609%) 215 (4924)

Observation perind was 39 days after injection.
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RN SEREN oW FIic X 5 DR R &
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PESER T AER S 2 43, i L ESER O YLD N
Hemz &L T2,
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Table 4. Lethal Dose against Mice (Intraperitoneal Inoculation)

: T;ier;l\?agiﬁ)f ?f_ 1002 Lethal 507 Lethal
Name of Strain Source Materials or Dose (mg) Dose (mg)
Cultures

Rorin Gastric content 7 days 10! 10-3-37

2 Segawa ” » 10-1 - 10-2-52
g Sugimoto _ > 10 days 10-1 10~2.60
2 Asahi ? 12 days 10-2 10~2.87
:% Daini-Manrya - ” 23 days 10-3 10-4.32
.L.% Shirei Pus ” 10~ <10-5.47
._-E’ nguki Gastric content Ca 2 months 10-2 10267
§ Eiraku ” ' 2 months > 101 10-2.04
o Satsuki** Synovial #fluid of foal 7 months 10—4% <10~4:30
Hanshun J Gastric content Ca 8 months 10-1 10-2:57

| Tsunehana ‘ Liver of fetus Ca 9 months >10-1 10-2.28
Asatoyo | Gastric content 2 years 19-1 1g=2.15
Hokin i ” } » 10-1 | 10-3.33

E Konishiki ’ ” : Ca 3 years 109-2 10=3:33
§ 19-Ayame \‘ ” 3 years >10-1 10—1.06
24 Seika \‘ Heart blood of fetus Ca 105 years 10-2 <10 378
£ Hanaoka | Unknown 12 years 10~! 10-1.83
Hatsuhime V Lochia } Ca 18.5 years 19-? 10-3.50
Shitakara ,‘ Unknown . Ca 26 years >10-! 10-1.38
Kushiro ! > | » 19-1 | 10-2.0

LDs, was caluzulated by Re2d and Muench’'s method. Death of mice was observed during 3 weeks
after inozulation. ~

* Thase strains wara freshly isolated from gastriz coateats of fatus or from the other materials
whic¢h were stored in ice-box.

%% Weights of mice used for virulence test of this strain were not uniform.

SRET I x k08 LTI E CBUbIL FREHR LTl %, 19 107 mg BLE 41, 107'mg
o THIERD D TIRTH D, FIRAIERR  SHh 107mg 5 4k 107me Lk, 10-'mg 2B T

R R RGNS, el LIEIRNERT Dfe, Ml 50% BFE X 100% BFER X b 10~
ERERG & OFIT U CHE R E @i A & L e iR 100 f2-FLT o+ 5, s 107'~10°mg 4 #f,
¥oRTZ LT X B, RO THE ) KT BBt 107°~10"%mg 8 £k, 10~3>~10"*mg 5 #, 10~*~10"°
DO FEC X 50%EstR: (LDs) ZJHwv e, M HHE mg 2 gk, 107°~10"*mg 1 gk TH 5., Mt LDy
B 1071 ~10""mg O fit 4 LR #vL %8 < 2 E LDsy 032 E0 DR 2/ TE RV,

FL#9 3 MR %¢ L T REED and MUENCH™ 0 7J; Wit < WIBAERASILIHIA =, L d HiKAs
T LD 25T 2 2 & sz, , BELTWwDz &%, £ROHTIE 100% %56+

HEROBIER - Bk, SO O R R B9, ML DB D EHIERSEIRT B T
-k 20 #ic #T 100% BT 50% Tsb i i K EERTSOTHDT, AW#IomAEbE S
B, SHMBMBc LB & 5448 wRFWL, zLrkbLTnD,

!

100% BFER AT KK 10 mg L _LOEFEE & O % \» AL LD O : 54K THu
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Table 5.

LD 5 of various Strains at
every Week after Injection

(7D AMEIC X 2 & 20T -Log (LD 55) at Different Weeks ’Iﬂg © Vfghe_n

LDso DicifiiciE e b ohs 3 Name of Strain ches Maxi-

HE@ 295, —iHc 3 ST s 1 2 3 4 mum {Week)
ezl 3, 4 Wiy 3 LDs Rorin 2.31 316 337 337 3
DINTRD BN B W T % Segawa 1.83 2.32 2.32 2.32 2
H5, WHLBEES ~NF~=wx(T 3 £ | Sugimoto 248 248 260 275 4
BT EMIEL Lo Es g | Asahi 250 287 287 329 4
BRI D 2 & kT, g Daini-Manryii 3.83 3.83 4.32 4.50 4
ST LDy [R4EETH 3 38 Hic 5 ; Shﬁrei. B 350 >5.17 >5.17 >5.17 2
LCIEER D v b DL 2. g Sl:lzukl 252 2.67 2.67 3.00 4
s . m | Eiraku 1.40 1.89 2.40 2.49) 3
PRI L & st~ v 2 0 HAs Hanshun 2.43 2.43 2.57 2.57 3

HB: R~ o % O A2 A8 1 B0 — SN — —

WOWL L PIT L T2 2 & Tsunehana 208  2.21 228 2.8 3
EAEHISE T HoT, 2oz L Asatoyo 1.88 234 275 283 4
LB B T ST % 101~ ) H(‘)k?n N 278 300 333 333 3
10-"mg T b 55T, 7o & 215 = — .g Konishiki 2.0 3.33 333 3.33 2
5 | 19-Ayame 1.42 1.42 1.60 1.60 3
U R TR T S A e i 2 Seika 307 350 >378 >3.18 3
BT 2 v A DA AR T 1X w§ Hanaoka 150 168 183 183 3
WA EA330o B LD (fEFEzR5% Hatsuhime 317 338 350  35) 3
LLIF) (55 6 42220, Shitakara 1.38 1.38 138 1.38 1
AR = v 2 O m A i Kushiro 163 163 200 200 ’ 3

DWOWMKEEBRMNLCH DL, B

Table 6. Survival Time of Mice after
Intraperitoneal Injection with
various Doses of Strain Rorin

Dose (mg) 10-! 1973 1973
1 4 1
| 5 14
Survival Time (Days) 1 6 14
2 8 15
8
Mean Survival Time
(Days) 2.6 5.8 11.0

Fig w107 "mg O & KR TR v F D Mk 1
CHESE L — KL MASE E b T 93, D v &
(10~*'mg) DR TIT /A E TR OFSE & & b
PEVE T AT (5 TRBR) coz X AL
X2 ZRIEMAITLF U LB TR L, KA
OFaHG3 2 T IF IR 5 L L, #i3 5

JIARE D P EO RBUC /72 B T v,
3. RRREMLIERRBOEN

FANAFRR DRy 0 10 4L JE A #E
ik b, M, T a O EE TR r S
LTEREEC D2 L, SHRZFEE Zhiciiw
MDD S ERE N, Zh o iconT
X 8 3 RN, GRIME % ik B B IR R
OBROA MR MFI L, Wy 2 v o I,
WIITEY O & b IWEE D A5, RO FLEE ¥
ML L7ehs, BEEMEO b oo T a5 (R I S 2y
PR BB &, LFLLEMNE T Z 0N,
KAUVFMANND o ikic it e, #ifite=r =y b m
I 3 2 #5050 RoHPUE B &M oW o It
TH D&, Pk TEWERDIHTEL L, Tk
CALIARRIZSR & R BUT 2 v, & % 5 ko
WEPEIX S HIBRIT L BB L 2~345 00 ¢ Wi [
T 2h% A B0 Fik X 2 e o ik
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Table 7. Showing the Number of Bacteria in Tail Blood at various Times
' after Intraperitoneal Injection of Strain Segawa
Dose No. of Time after Inoculation (Days)
Mice
(ng) 1/8 1 2 3 4 5 6 9 11 12713 16 19 21 23 27
1 +#+ 4+ + +#+ D
2 i ++ # D ’
107 3 ++ + o oHe # D
4 +H oo+ 4+ D
5 i+ o+ D
1 + — — — — — +# +«+ D
2 - - - = = = = - + 4+ + D
104 3 T = = = = = 4+ ++ — i — — D
4 - - - - = = = = - — + — - -8
5 - - = = = = = = - — o +# + —8
— (), byt e indicates number of colonies. by cultivation of 1 drop of tail blood ;

—, hone ; (), positive in enriching culture; -+, 1-30; +, 31-103; +, over 10J; ©O0, numerous.

D = Death, S = Survived

Table. 8. Some Charazters of 5 long-period Stozk Strains
: . Stock Millon’s | Resistance to Fresh Precipitation
Name of Strain . . . . |
Period Reaction | Guinea Pig Serum S-Serum | R-Serum

Kushiro 26 yrs. — % 44/45=0978 1:20 1:10 weak
Shitakara ? + o~ 3845 =10.844 1:49 1:5 weak
Hatsubime Ca 19 yrs. — 10/42=10.238 1:20 1:10weak
Hanaoka 12 yrs. — [ 1/40=0.023 1:20 1:5 weak
Seika Ca 11 yrs. + 530=0.166 1:20 1:5 weak
"é R-Strain + 0/47=0 — 1:10
£ \Daini-Manryﬁ — 1 128/57=2.245 1:49 1:5 weak
> ‘(fresh strain) i :

1. Method of sensitization by an active serum : A fresh guinea-pig serum 0.3 ¢z, normal saline
0.7 ¢z, 5 drops of broth and Q.1 ce of diluted broth culture are mixed. This mixture is sensitized
at 37°C for 3 hours. Before and after sensitization, 0.1 ¢, of this mixture is seed=d on the

plates.

* Denominator and numesrator indicate number of colonies developed before and after sensiti-

zation respe:tively.
2. 1:5,1:19
bation at 37°C for I hour.

FERET O Prisiosd P E 2 H 2 &, FHER W
PO AR S M EAE ik i B LA R
5, O RIPRIE S AUHT & W FRAEE 3R 055 v
o3, RS LTk S B R ORAFPEIE X
R BTG & IR IE b S OHe S o33 23%, o
BEEZwFdhisn,

Z OR%H S B R A ik #3 % phFe:

indizates dilution of antigen showinz positive precipitation after incu-

AT sER = v 2 ISR T S IR o R i
T 5 HIEREE, B RIEEER Y ERoR
WZ EEDNTWDHEE—HT %, Lokt
BMED IR Tl 2 SRR T 2 8 L vtk
OEHLIZ VWb D 52 biLDd, 2PN
OHEN R B, Wl KRR X e { o
SHHRIZWDCHE O KT 2 RLTW S48 (45 4
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K), 2 OfRANIONR L FLoiRIK e 14 5
FERL FLF LS AT F, o Tz NAEEIHO
s NOMEIZ L o B odeikic ko T
b8 L o BN iR 2 oo
Mb iz, #RiTbNTnWaEE40 S %Y, R
BRI S Y, RBIMc M TH 203,
SR MDA IR T B TR 5 2 b
W%, FEOTEZHENNHICE LT A9 K
MEEFZLOTHAH S, —MiZ Wi L IE L+
LB #RMIO T 72 <, Ze & 2 W 0RRE™ 1 mh
PP HYT, BV S M BERRINIC R E oty
HDTEERML TV D, KK < v
A BOER O EHRRIIC b, EORNIE B
DHHTEE W IE CxRTunl THoT, #iKk
PRIZHLD 2Rk X b LARNEE DI L\,

Table 9. Bacterial Localization in Mice
4 Weeks after Intraperitoneal Injection
of low virulent Strains with a
Dose of 107*'mz

| Strain
Sites 1 1
J Kushiro |Shitakara | Hanaoka
| _
Heart blood Lo1/5 0/5 Q9’5
Spleen I /5 1/5
\
Liver 3/5 2/5 1/5
Mesznterial lymph : I
node 4/5 9’5 | 1/5

Numerator indicates number of mice which gave
positive localization at eazh site. Denominator in-
dicates number of mice examined.

Bk & AR R NI s s 498 1p e —
U o PRDs B YA YRIC 5 B 10PE VR IZ AR bkt s
B i g 1~3 feo it sritkcd 3, Hito
PRAMIIE T 3 X b 8% I ic K3t

2O & R ERRELF ARSI A3 9 & )
~26 A 1.5 10 ¥k & O Fst i kT ik 2170
7eo WilERRO M 3HR (G ZEEE FiE, 1)) ox
Wil o b0 rRITE, SEEIE S L0
HDHDCLTYH, BT LR RLTWD,
AR T X, 19 v 7 2 (AR5, 76
(A2 5815, T R B (45 26 4E0847) @ 44k
I IHHRE L DBy v, ki 10

WL DL B D

AELLARAS L7e 20k (8K, $000) 23 —fic o~
Yl e Lz ik, Ut
HIRE Ui IO FIZe b vz & #3432
bDOTHH O LLIORMDBHE 2D L, IR0
flek s, HEHRABERNALDIZ~Y R
BT, —HuSHE v ik v, Wo i
LTI L DR ER 2 &, FilHko MBI
BN [ & 3LI0 H RIZ AT IS TR ik A B i =
N b THDH, Ml iesl, o 8#k
TG VT D B O 4 R T &0 THS B vk
ERE Tl N ER L, 2D & D
B o T &7 ) & DT %% OB ES & 2
CHMHBNDMEHLEOMWY TR v, zoMiclL
FELIX & PITT™, FINDLAY™ %17 7 Ao ~
U AAEINA R RO S L R V)iﬁé,ﬁ@l’ﬁg’{' o)
WS 2 & E~Z T TR < T D ST o b
WlpH DT ERFELTWD,
AEME

1. 10~15g & 18~20g DM téE~ v R DY
CEMRE X 289D B LD, HARER
TR FE B A BT RIET R VWEET S 5,
L 12g NOED = v 2 TR X % 530 7T
2w, |

2. PRI 107 'mg A B 10455
FEBEE O 2 S H SO 10~12g o~ v A J
PENICHERT L, 3BT 0% B ko 2 b
EHTHET D 5,

3. FptRO 100% Fstat & 50% 3ot hslh
IR E C, L bEOEORI #L Awe
E, 107'mg LUV O T i o M & i 4
{ERERE S D o &k, PORET b SOl i
WRMNLFLLBINI TRV EhEND, AL
DOE= U RE IR AL DO TR, NERTFT 7R
WEF 7RO PMICH b 52 BBAO WM
— 3T %, ,

4 B R L, 1~26 A SR A bR sk
NEBHLRTILK T2 &, YAk biiio
Wb Db B 5795, 1~3 DR TIRBHITE & 55
EZEM Iz v, UG Q0D R) T b Jjo
FHIRD 50% BRI A4
1072 ~10" 'mg [T % 200, ALBSERAT X b o3
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Lap1 & ORI RE LT 2 L ENHET S 2.

IV, BLEEROBBEERX
EMEROILE
Jesdeandm < 3% 2 X B bR & Bl ik TEOER &
P U el e, B ST TRIIC RIA & L7eadi 1ot
P LA 07 0T, WICHI KO M 88 )
(Invassiveness) M3 b ’i"%"@ imat Le, MibiE
PRtk ~ v RARNA~OHOLEAMIE, #43D, W

Table 10.

& " R

HUKTESE D FaPEDs B Wi B Ml & B Je, T e ik
Fli = T SRR B 3 B O BAERIE EE & A Hitkic
DWTHE L, TR0 1 & Z0 Tl o R
S F Y U, &Y X B T O G EERGE
COWTIE, BAMERS T, FEIRAEY, RINEE
RN, 1 TR THEI Leds, Texid ik
L, 58, B, YT ROIEANEY < v A
CONWTHEIZEL 72,
. & [ B %

AR M O R4S 2 R kT, B &Y 1mg
SR, LBINE N AT 2 W L
T~ v ARNESEEL 2 W B (55 10 22, SRk
T R BEAEEA L TR D, SRk

Spread of the Organism in Mice after Peroral Inozulation
of the Organism with a Dose about | mg

Tissues and __Ea, ysff?iﬁ‘fgl‘%t:?n R _ ,

Organs ‘ 1 2 \ 3 4 ? 5 { 6 E 7
Bxamined A B Cc D|A B‘C D\
Heart-blood ~ | | 1/2L 1/2 f1/2 1/2 \1/2 1/2
Lung { | 1z 12 '1/9 1/2 1/2\ 12172 1/22/2 272 2/2°
Ascites s 1 | | ;1/2 { ! 1/2
Gl. Mesent. | i 1ubu 12 22 luzlu‘ 1/2 272|112 2/2
Spleen ‘ w \ 1/2] 21212 ?1/2 1/22/2 1/2212 2/9‘1/2 2/22/2 2/2|1/2°2/2
Liver | ; 12 i 1/2 iU2LQwZ1ﬂy72m1azv 2i2 2/22/2 2/2

! \ !

Kidney | | | ; 12 (1 2 212222 12
Gonad ! | \ ‘1/2 | 2/2 1/2
Gl. Submax. | 1/2 1/2| 1/2 1/21/2 1/2 I /z 1/2 2/2 2/211/2 \1/2 1/9 1/212/2 2/21/2 1/2/2/2 2/2|1/2 2/2
Gl Axil. i ] 11/2 ! l 2/2 12|  1/2
Gl. Inguin. | : /2 il/z 2/2 | 1/22/2) 12
Intestinal ’ ‘ : : ‘ |
content 2/2 1 /z‘ 1 /2\ | | |

1. A,B denotes freshly isolated strain Endo and Suzuki, and C,D stock strain Konishiki and

Asatoyo.

5. Numerator indicates number of mice showinz positive cultivation in corresponding tissue

and denominator number of mice killed.

il B L O T L O AT 2 2,
M%K@MHK@&mbmb6ﬂ%oﬂ1TA%
Aty A okIE & T, e 2 - SR X
mGH“dfkyﬂoéommogkaww
BiLD, PrEFRIICR T 222D bk \n,
Wi AR 10~ mg  HELL T 14 14 HOR 5>
Ai BG4 Skkic oWl 2ic (55 1148) i

PRilic 22837 WY {Jkifnuﬂ'c@o*c, T Mg
OO BN LD s T, BE M, ¥, itk
@gﬁM“mu@4Mmﬁﬁ#W3ﬂkuﬁof
W R ATE O ~ v AT B BLLT- T ISR s
D—DTHDEH WD,
2. & 8 &

WS B W T~ v 2 OFER & 2 1707



Table 11.

AR, fei-— B o SER R IC B3 2 B

after Peroral Inoculation with
a Dose of 10-°mg

Spread of the Organism 2 Weeks

Fresaly Isolated
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WHEE B, oy 5 B ETRmID, W
O OWNDFEHNTH B, EINIEZK=2 v 55, I
T 7 AT TR & ) Butisin s 2 & pik

. Stock Strai st e ; s e
o PR .- DEESEERS N W0 & 2 I AR e S B A
issues and Organs | ; - e . -
ues a gans, P o § 22 EEME LTV S, 45 1248 13§ 0.5 mg §ZFT
Examined ‘8 E g g g ELL A oy B A1 H ) 7y T SN s e S
2 8 5 |8 B J L7 OB RO A i, chic X 3 &
Lo - s . -y AAe w - > 1] =il - )
e / 7 SERIRCLE O e A2 BRI HIBLL, 40
eart-bloo 36 26 16 | 16 26 2/6 . et
‘ | %2 & Sk, B, i@ sh & s sk
Lung 46 26 1/6 46 36 26 E &:.Lﬁn[)a-l‘LU“-.m , &t VC.'/ énc& P B3 HY
Ascites s | 16 6 INB, 6 HicFEE R il b OB
Gl. Mesent. 36 26 16 | 4’6 3/6 26 DAL, OB D ERLIE D, 16 HTIEEO
Spleen 46 2/6 1/6 | 4/6 36 26 R O gAs b st s 2, 3% T
i 6 2/ 4'6 36 2/6 . N v aeepe e o vn
Liver 46 2/6 /6 | 46 36 ) ¥ 2 L~ v ADASEITIEIT LS LEHO 5045 b 1Ko
Kidney 46 26 1/6 46 4/6 16 €1 - S sl syl ) 9
Gonad 2/6 2’6 1/6 2"/6 ]/(6 ],’6 [\9“ Z)o 3"?"[‘[’|EJ’\".&C ki/‘K < f‘t‘;;ﬁ"{/ﬂf ff,i L/ 4" ,:1 [1 VC Yl)
Gl. Submax. 26 2/6 16 | 46 36 26 B LA e 3 & D, RERUEYHRO W T
Gl. Axil. 36 2/6 1'6 | 36 26 1/6 2o BV 5515 K wwordin T, Hifl
M i Y 2/ Y e Py 1-77 41 e N
Gl Inguin 36 26 6 | 36 26 16 R i1 2 RO IE (RAPFR X D 4 T 2 57 L
Table 12.  Spread of the Organism in Mice intranasally
inoculated with 0.5 mg

_ ‘ Days after Inoculation
. — q {

Tissues and } 2 a | e 8 * 15 21 29 | 4
Organs e T LB . |28 = 282 28z |28 2 2B . 252
wamied 355 322 (BEE B85 0% 358 i 3is

io [ o 08 =] 1=} 1 I=] 2 =]

1878 |78 &"E & KB |& B |A KB & &8 4 8
Heart blood | ] 2/3 1/3 1 1/3 13 1 3333 | 1/31/3 1 1/2
Lung 1/3 | 1/32/3 ! 3333 3333 | 3333 | 2/32/3 i 172
Ascites | | 1/3 | 1/3 | 3/3 33 1/3 ) 1/2
Gl. Mesent. 13 23 f 2/3 273 1 3/3 23 | 3/333 | 33331 2212121}
Splezn | 33 | 2333 0 3333 3333|3333 | 3333|2222 | 1/2
Liver | 3/3 3/3 E 3333 | 3/333 | 3333 | 3333|1222 1,21/2
Kidney | 1/3 13 | 2/3 33| 3/323 | 33353 | 1323 12
Gonad | |23 23 13 | 3/3 3/3 13
Gl Submax. 1333 | 3/33/3 | 333/3| 3333 | 3333|3333 2222 2212
Gl Axil. ﬁ L3 1313 | 3333 | 3323 | 2021/2 | 12 12
Gl. Inguin. 1 2/3 2/3 ¢ 2/3 2/3 | 3/3 3/3 ! 2/3 2/3 | 1/2 1/2 1/2 172
Nasal cavity | 2/333 | 3/333 | 3333| 333/3| 3333 g 3/3 3/3 . 1/2 2/2 1/2

Daishi-Daian is a freshly isolated strain.

Hokin is the stock strain.

* The results on 15th day include a certain number of mice died.
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Table 13. Showing the Number of Bacteria in Tail Blood of Mice
inoculated intranasally with a Dose of 0.5 mg
. ‘ No. of | Days after Inoculation
Strain | e T - — e
S i1 2 3 5 6 7 8 9 10 12 13 15 16 17 18 19 20 21
1 - - — #H o w D
2 —_ — e — - - - - - - = = = = = =
Daini- )
) 3 - - - = = - = - 4+ - - - #® - - - = =
Manryi .
v : 4 T B O I
5 - - - - - - - W W+ F B F - = =
6 T ¢ o B
7 - - - - #H - - = = - - - - - - - - -
Hokin 8 - = - = = = = = = = = = = = = = = =
9 —_ —_ pu— i J— —_— —_ —_ — —_ _— —_ —_ —_— —_ pa— — J—
10 T
Table 14. Spread of the Organism becomes narrow corresponding to the Diminution

" of inoculated Dosa. (Mice were killed 3 weeks after

pernasal inoculation with Strain Suzuki)

Tissues and’ Dose (mg)

EOrga!nsd 4 | s ‘ N ‘ n=5 - | yA-7
xamine 1 ! 19 | 10 ‘ 10 | 192 17 ‘ 10 | 12

Heart blood !‘

Lung 1/4

Gl Mesent. 1/4 1/4

Spleen 1/4 2/4 1/4 '

Liver 1/4 1/4 1/4

Gl. Submax. ’ 4/4 214 | 4/4 2/4 3/4 1/4 [ 1/4

7ca ) — PRI ST R & R I RS SRR L
SHMBOKRNSMEMHE L THD &, Wiz
E LT U THRMN AT IR SR L B & 5t Lok

14 &),

/.-Ij‘

('/11
3. B F B &

P 20k 3800, 107mg 8 TR L, B
Hic 3 VSO /i iR L7, 45 150K Ko
TR RGN A B T G 2 R D & 2 48
— e M RS & bR AR s B AT
SATNH BN D, BEROTHSAGIEIZ, ki
X OTHAE VEMESS 205, [ B
B DHOWIIT KL HO L OCild SN, W
HERTAR 6 7 H i 21 50 Ai 2 B ke ik v Tk

& 2 LBk B3 i el 7 A A ik L,
B TR I AR i A BRI T 2 S s AR ki e
MR L SZF o s, 12~14Hick 3 &
WA D77 CE S AIRISILE 75 5, o CRER
—WEHH LTl RO RS i RIS 2 2 ik
BCd 2. ik FIHEMRAE LT LT b B
PRINCAEBE D Wi e 7B e Rd D 2 L X W HEL
I,
4. BRAE R ORB R

o5 TIL 68 35 2 Wihie e~y dn ¢ WL BERT T 1%
~ U ADPESLAR TR R S IR LT 107~
10 mg FLlEo K Tk £m ks & 100%ic —
KM PE R BT 2 OFEBIT AN, 107°~10""mg F
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Table 15. Spread of the Organism in Mice after subcutaneous
Injection with a Dose of 10-Smg
| Days After Inoculation

Tissues and - 2 E 4 6 8 10 | 12 14
Organs g < &8 - £ L &8 - & g _l s _
<] i ) Ad o) L © X o O o ¥ 1) =
Examined}ﬁgg:g ﬁgz:‘giwgcé‘ag:%imgcﬁimgc% 5 5 o £
thﬂMmMEMmMEM‘mMEM‘U)MmMimMmMUJMmM
Heart blood '1/3 13 2/31/31/31/3|1/32/42/3 j1,/‘31 /31/3 1/31/33/32/3}1/32/32/32/3
Lung 1/3 J/’Bj 3/32/31/31/3|2/33/42/3  13/33/32/32/3 3/32/33/33/3/1/33/33/33/3
Ascites 1/32/2 1/31 2/31/31/31/3|1/32/42/3 1/3 1/32/32/311/31/32/31/3
Gl. Mesent. |1/31/2 1/33 2/32/31/31/3|1/32/42/3 1/31/3 1/32/33/32/3 12/32/33/31/3
Spleen 1/31/2 13 3/32/31/31/3(3/34/43/3  |3/33/32/32/3(3/33/33/33/3,2/33/33/33/3
" Liver 1/31/2 1,/3j 2/33:31/32/3|3/33/43/3  13/33/32/32/3 3/33/33/33/3/2/33/33/33/3
Kidney ;”31 2 1/3 2/32/31/31/311/32/42/3 3/32/32/3 3/32/33/33/3|1/32/32/32/3
Gonad 1/31/2 1,/3j 2131/31/31/3{2/32/42/3 1/3  1/311/31/32/32/31  2/31/31/3
Gl. Submax. |2/3 1/3} 2/32/31/31/3{2/31/42/3  |3/31/3 3/32/33/33/3|2/33/3 3/3'2/3
Gl. Axil. 1,2 11/21/33/31/3:3/33/32/33/3|3/34/43/32/313/32/33/33/3 '3/3 3/33/32/3/2/33/33/33/3
Gl. Inguin. [2/32/22/2 , 231/31 /313/33/31/31 /312/32/42/31/3/3/33/32/33/3 !3/33,’33/33/3 1/32/32/33/3

Shiika and Katsumoto = freshly isolated strains.
Hokin and Konishiki = stock cultures.

Table

16.

Spread of the Organism in
Mice 2 Weeks after intraperitoneal
Injection with various Strains

Dose (m2) - . s ey i
: gL XA, Wy REENT b e i LR EED
n—6 n-7 o Ly ga e v =
Tissues and | 7 19 JEge e DTV D, PRI IC SR IT 200 B
pms 1 E g [ g NI\ T3l O MEVEHERT L 48 L 7e
Xamine: =Ev =R e ¢ . - erts Sips
g = | & %2 g = |8 % WA R 30 1T 70 [ T B L o kA
] ) o« - ¢ 2y S g s
SRR E S SMIERT B &, 30 TR E B A/ i T
Heart blood | 2/6 2/6 | 5/6 o' | 4/s 36 | 3%6 1/6 0 TONTRIE, MR FROMRAHDT
Lung 6/6 5/6 | 5/6 2/6 | 6'6 36 | 5’6 2/6 2o WHEMIF L I 2T WD (55 17 ),
Ascites 5/6 6/6 | 5/6 35 | 6/6 3'6 | 2/6 1,{6 5. K% By i iE

Gl Mes=nt. | 6/6 6/6 | 5/6 4/6 | 66 4/6 | 4/6 4/6 } . e e ga
Spleen 6/6 5/6 | 6/6 2/6 | 66 3l6 | 6'6 55 BATSON et al'™ 127 7 2 i #RaD35 ) & LU
Liver 6/6 5% | 5/6 3% | 66 35 | 6% 4% T 570, ik~ v AMNCIER L5, 2o
Kidney | 6/6 5/6 1 5/5 2/6, 6'6 35| 4'6 36 NEC L OTRERO G )0FERZ L 2B E b
G N ! S / 51 6/6 S 'G5 176 Sode ke 1I: 1 77¢ 3
onad |06 461506 36 1 6/6 336 16 DL LTw . ISR B L T AKS o J22

Gl. Submax. | 6/6 6/6 ' 5/6 3’6 5/6 36 ' 36 3/6 e e s A RS
Gl. Axil. 6/6 4/6 ' 5/6 2/5 55 3% | 36 1/6 FOZAZST PO LT W I v, Bl Oy 2 sBetk) &
Gl. Inguin. 5,'6 3,’6 ' 6,/6 4'5 ‘ 3'6 3% i 4'6 3/6 JKMHH{’{J‘MQ (./Pjillllﬁ) Eﬁ;i‘xl"lbii"ﬁ L*:Eé"t#l_’f}f %C?;f‘/)?Co

Yamaguchi and Asahi = Fresh strain.
Konishiki and Satsuki = Stock strain.
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Table 17. Spread of the Organism in Mice
killed after about 30 and 79 days (intra-
peritoneal Injection with freshly
isolated Strain Rorin)

Tissues and Organs Da Yy S,ﬁff‘i”;,l nE(itlon
Examined Ca 30 days 70 days

Heart blood | i | ol
Lung " 3/11 1/6
Ascites ‘, 4/11 1/6
GIl. Mesent. j 9/11 3/6
Spleen ‘ 6/11 2/6
Liver ; 5/11 4/6
Kidney { 111 1/6
Gonad i 6/11 1/6
Gl. Submax. i 6/11 0'6
Gl. Axil. ; 4/11 0/6
Gl Inguin. E 4/11 0’6

Two groups of mice killed after about 30 and 79
days were injected with doses of 10 -2~127% and
10~1~1072mg respectively.

B D AR RO (M S HEET & A N A
L, HOBRIRIRGE b PN R & R T
%, Mk rEtko ik CEMERO £V

DI LBbILs,

Table 18. Death of Mice during 32 Days
after intracerebral Inoculation.

Dose (mg)

Strain

1¢W1¢ﬂ1m“

1977 | 1078

[
Daini-Manryi |1 6 6 5812’398 9SS|SSS

Kushiro SSS

{271%83 ‘ss

Note: Figures in each column indicate survival
time (day' of mice died. S indicates Survivor.
Daini-Manryl = a freshly isolated strain.
Kushiro = a long presarved stock culture.

A E MR

1. oo cixPRETd X RN
A2 AT L R B B 3 b o 3% », SHERI
Ui 12 e IR L, S i3 i o o
WO bEND,

2. 0.5 mg FERJEYL L dd B & FEERIRE
(T VAN | S L ek 17 R B (e 1| 1| R T L
M rh O B MIRSABE BRIk ik X b b &

MDte,

B JEFESe IR R E R LT LT b #
IS A RIEY 2o, Wk X oTiaiic
ZEHEAIS B, L —RRT b RN L o TAVE
TH 5D, ' '

4. JEERNIKC 107" ~10""mg &Yt L O 3
&4 {F—k e BT A%, P T IR TR I
MAEEE T LD %\n, !fé’éif&f&éhﬁ% L7z~ v AX
BEH OFEE & EsRE 2 B,

5. WEMBEEFRTIE, HOLBZ~ v A0k
SEDARDEIZ N L Bl BT, LERO
S\ b D FISRER S EI TS B, HUE TR
CHERA LT T LI ZR b DB d 5,

6. DL EOFHEARHcOWT, K~DLE
BRECHE %38 M L 72 s © bk & Atk & O
T e R WH LA I hhD7e,

V. LF I ELDERERBD
T AEBENDIEE

KT & 7 v 1T F 7 ARHOFE NI i < Hw
LiILCTwad, oy e 7 EECH T
BUITLE et al.™® =Xk b, <757 A BH, K
77 AW KD BN, EOWOMBICOWTD
AT OFENRRGIGE, EREONH LS
RN TV S (OLITZRD®  SRU 7 A b U AE A
(CHET & F ¥ O NHTRA R ARRT L 2e Wbt
Vo 9 RS A T RBR AT O BT, 08
W77 AW &7 7 AW hlillic ® 5 AUicH LT
& F 2 OFE IR TN DS i P T 5 B A B
o L [AFT, IO RIERERCH T, R
YEDHIEIC X T 7 ATH & AR RS £ RO
WL, YUEgtoE ELEBRSZOT, sT Y
Wi & 23 hHRcf L7 b6 TH %,
BB H &

5T WO T BATSON et al!® 43
F 7 AR Tl ok i U 7e, HHla 7 VI,
Granular hog gastric mucin (Wilson. Type 1701-W)
TH D, 5% 2T ¥ PCHFTEHT o T OB %N
AL, 10~12g D x4 2~ v A fEIRNI
0.5 c.c. IR L 72, & 7 v 1 XAE ) D HBEEMER X,
SRR R AT OV, WA BRI RTRE4TR0 B
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CHENL72b 0 E[—Td %, BRI 40 b, HTEEEO 3P & 7 TR R
FEER SRR BRI SR (PH=T) [cypiie L W B Bt X LT 107'mg TIX 100%
» 7z, YEYEL, PHINT LT 10 fAEATF (10" me) 75 & 1

1. BIEEORL (107'mg) T} L W Lo 5, B Moo Fba
W 1942 I XA, WA, W8 A~ 2 L P B REmnI ) Bt LA, e F B

-

Table 19. The Effect on Mouse Virulence of suspending S. ahortus-equi
in gastric Mucin (Intraperitoneal Injéction)
Dose (mg)
Strain Suspension -
10-t 19-2 10-% 10~* 10-% (90-% 10-7 10-% 109
o 52 mucin 5 3/3 33 33 33 33 33 33 (/3
Daigo-Hogetsu , , , .
Control 3/3 3/3 1/3 2/3 2/3 3/3 1/2 0/3
. - . 5% mucin 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2 2/2
Daibachi-Ogument |
Control ‘ 2/2 1/2 2/2 0/2 172 2/2 1/2 0/2 0/2
.. _ . 52 mucin L 2/2 22 22 202 22 2/2 22 1/2 02
Daini-Manrya ‘ '
Control 5/5  .5/5 5/5 3/5 1/5
! 5% mucin ; 2/2 2/2 2/2 2/2 0/2 1/2 0/2 0/2
Shitakara | / ! / ’ !
. Control . 4’5 n/s 05 0/5 0/5
e : ‘ 2 : H /s
520 mucin 22 02 /2 072
R-Strain ’ l '
Control 0/2 0/2

l

1. Numerator indicates number of dzaths within 3 weeks after injection. Denominator indicates

number of mice injected.

2. Controls were suspended in normal saline or phosphate buffer solution.

EONBEIT A7 VI B~ L T L7z, 2. LAFVERZEERYAQBRLEE

W 207 W IR E 1~ ic~ v A ey
LOYBF —7 2 v FTIEAK~2 0 TH D7,
PRSI SRR T O B T R I L T
DY, FTREWC A, BRUG8 -2 2 o
FREDLARD 2R TR & F VIR D B

Bl 7% & AT SN DM DH DAL,

LG ZLEPERR 1075, 10-"mg @ i~ v = X 30 11
HEREEE L 22h 5 TMAMGR g 2 5 LT v
7co MIBPRETIZ~ v 2 BRI 1T 2 98
ZoF LB LD D LD TR L, o TUT
HWOWITEZD b OBs A 7 » UFINT X O THANY
CUYFERN 7D TII TR WL D LN D, Tl
WAL TR D 2 - v IRINT & b 8 < sl
UL U 7ehs il bk & I3 EE D 03 5,

BEEEKRPOEDBE

05204 woRrdmd, WA )k 10 mg 24
T CEERAERE ~ ¥ A OV ML O PE O HIFR L B
WEKHIC L~ L N, = v =% 2 HT¥SE
L7z, BLEMNR 107 mg ke~ v 29540015 5 it v
WAL B 2K fyb 5 F, sek s 7= v iR
LDMRMEL 0D VIS, & 7 v R R i B
TR TR RS 5Ll v,

#5214 T b TR T ik i 053
B, K e O MR 2 TR
OFGE & ermL, 2RI R E B b =0
FEUUN ST %, 2B L ORIRI R ui
Fli= v 2 ORPETIXFEORGE & ik + 5,
DT o 7 LT IE 107 "Tme I = 184 i R
LT Kot BRI R0 U 72 & [ R RS AL 2 41
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Table. 20. Invasion into Blood Stream following intraperitoneal Injection
with Mucin Suspension of Strain Daigo-Hogetsu
\ Colonies in 1 Drop of Tail Blood
I p - o
Dose /2 2 4 15 1 2 4 5 6 7 8 9 11 13 19
hrs' 2 2 » day 2» 2 3 2 3 3 9 3 »”
19-°mg, mucin } — - - + -+ D
suspension 1 -+ - 4+ + D
S l - B _
10-°mg, saline - - - - = 4+ +# +# # D
suspension - = - = - - - 4+ = = 4+ 4+ & 4+ D
10~ 'mg, saline ‘ T A N S S
suspension \ #oo+ . +t 4++ a- D
Table 21. Comparison of the Effect of Mucin and Saline Suspensions on
the Spread and Multiplication of the Organism
following intraperitoneal Injection
Mucin * Saline *
= 5 % - ; %
Time after 8 g g*m S § =
< 5 @ £g S g 8 K
i Q.= o Q.5
Inoculation E é’ E) s E'@ % 'g § = E'%
Q N — (] ~ ] <
e & 35 ® aE | oo ) 3 T s
1 hour 0 0 'y 0 84 in 0 0 0 0 131 in
3ce 3ce
2 hours ++ + ++ H# 00 in 0 0 0 0 39in
0.5ce 0.5 ce
4 7 + ++ + + o in 0 ? ? ? 9 in
i 1 drop 3ce
15 7 % ? ? ? ” 0 ) 0 0 21 in
3ce
1 day 00 ++ + + ” 0 €3] S} 0 1 in
1 drop
2 days + S -+ + 3 in ) C9) 0 0 0 in
10~ 3ce 10~ %c
4 7 HE oo 00 4+ o in 0 + + #H BHin
1 drop 1 drop

* Strain Daibachi-Ogument, Dose 107 mg.

** Peritoneal washing of each mouse was made up to a volume of 3 cc with sterilized saline.
# 7, Number of colonies could not be counted on account of the contamination.
0 = no colony; (# = positive in enriching culture; -+ = 1~30 colonies; ++ = 31~100 colonies;

Ht = over 100 : ©° = numerous.

A2 b D EMEEL 72\,
3. HBEACRIDILF/ BEADILIE
EWitktkic T, 5% s 7 v ifhic 107 meg &
PRI L O OB Z HET Ure, AT REEK
SR BERR AR R K IC FL S s 7 TP et
T A RIEERTHD T EERLT WD (5 22

KEE),
4, RUHGEZEEHRRURBHE
ICHTBdLF0%ER
JEOWRATGTEERRIL & 7 Y TRINC X D %L wil
FIDHPAH BB A3, PRl duzdbre L
WIEE S 5. R IETIZM [ DHOW a3 5
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Table 22. Enbancement of Growth of the Organism
in vitro by the aid of Mucin
' | Number of Colonies after Incubation (37°C)
Strain Suspension ;’ for Each Time (Hours)
i : i 0 1 2 4 18 24
. .= Mucin 82 :
Daibachi-Ogument } 23 159 ~
Saline | 95 103( 113 89 45
i i
L. 1 Muein ‘ 54 64 455 o
Daini-Manryi ) . o8 >
Buffer solution 84 81 12 0 0
Muci 6 64 O
Shitakara on . ? & 357 «
Buffer solution 62 74 35 7 2
Mucin 36 41 85 o
R-Strain . .
Buffer solution 78 20 1 0

Figures indicate mean number of colonies of 3 plates seeded with ! loop of cultures.

Table 23. Invasion of the Organism into Blood Stream following
intraperitoneal injection of suspending R-strain in mucin
“: Colonies in Drop of Tail Blood
Dose T4 12 1z 4 1 2 3 4 5
‘; hr. 2 » 3 bad day days 3 2 »
10-'mg, mucin + ++ + + + o+ D
+ + + + + + D
10~ 'mg, buffer - (+) - - - - - - - -
solution + - — - — — - — — -

10~5mg, mucin — —

10-°mg, buffer — -

solution — —

D = Death

DT F v (5 19 KB,

LT LT RN TO & 7 o JP g 25
OHPHERAL A b R LBk bk & 18k i
oFGHE & LN 2 (G 22 %), Rbic~v =
CHL & 7 YRR E VT b 2 Vi LT R
5

WHOBSER IR E L Tifikic g 2 oI,
IRl i wv &, BoERIEHT T 2 i RErE &
YL, b a3y R E R s 20 2
AU OSERENL A L, o Tt
EHRLOOMLHEILD,

75 23 @ RIMEIERIC X 2~ v xifmdo
HOME A L7eds, &7 v R RN 2 100 'mg
TR i S P AR SUEH MU R SR L T
ZOF F RIS D05 PEFIR A3 10 me i fL ¥ 3
Lk 2 b7 rEIRMUTOLIRMpICERILIND J)
Wl ST % S Y i g, R
T WA BRI s Tt LS5 c & &
T D, ZOfe R OFHEREU A T A3k
WD 2 2%, BOIVIN et MESROBEAU #ijk
D S MM T RO ILIKICHY T b 484 L T
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%,

KR D I < & 7 v OUEIET AT Sk o [
L NCHWENBLDOTHOT, »F Yifc
X OoCHEARDOHE NOEERLLTLES L0
TiEE v, ‘

5. AFLOENLBIERAICOLTOER

ISTEEEIZ ~ v A B L TiX X S BEAWAI
BOT, BHENICHEET S 7 8)d 107 meg Rt s
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Résum?e

In the present paper some experiments are described on the comparative studies on mouse virulence

of the freshly isolated strains of this bacillus and of stock cultures stored for a period of 1~26 years. The

authors also investigated the spread of the organism by the various routes of administration of the bacilli.

Besides, the effect of mucin on mouse virulence was tested. The results are summarized as follows :
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1. The death-rate following intraperitoneal inoculation is affected by the weights of the mice. The
heavier mice show a tendency to have stronger resistance. No difference between the two sexes is dete-
ctable (Tables 2, 5).

2. The mouse virulence of the bacilli is to be estimated preferably by reading off the LD 5 from
the observed mortalities in each of the mice groups inoculated intraperitoneally with a series of six dilu-
tions 10~'~10"°mg within 21 days.

3. The LD of each 10 freshly isolated strains and stock cultures were compared. Except in
certain strains, there is no marked difference between the fresh and stock strains (Table 4).

4. The fresh strains isolated from pyogenic or inflammatory lesions appeared to be more virulent
than the ordinary fresh strains from aborted fetus (Table 4). _

5. Some biological and serological characters of 5 stock cultures preserved for more than ten years
were observed, and the resistance to fresh guinea pig serum of these strains is markedly less than that of
fresh strains. However, LD of two stock cultures are almost the same as fresh strains and three of
them showed lower virulence (Tables 4, 8).

6. The behavior of invasion and multiplication of the bacilli in mice administered by various routes
of inoculation was tested. Large doses of bacilli administered intracerebrally or intraperitoneally cause
deaths by the first septicaemia in almost all mice; subcutaneous injections also cause a lesser percentage of
deaths. A minute dose of bacilli given by above 3 routes or a large dose such as 0.5~1 mg administered

~ perorally or pernasally does not cause first septicaemia but secondary septicaemic infection (Tables 10~18).

7. However, mice which suffered from secondary septicaemia do not necessarily die. Thus the
mouse virulence of abortion bacilli, as many authors already stated, seems to be intermediate between
Salm. typhi-murium and Salm. typhi.

8. No differences between the behavior of the invasion into mice of the fresh and stock cultures
have been detected clearly with various routes of infection.

It must be noted, however, that a minute doée of a fresh strain given by subcutaneous routes showed
comparatively a wider spread of bacilli than that of a stock strain after 6 days but not after 2 weeks.

9. Even a small number of bacilli injection with mucin inevitably cause death of mice within a
short period (Table 19).

10. The bacilli injected intraperitoneally with mucin multiply readily in the peritoneal cavity and
invade the blood stream very soon (Tables 20, 21).

11. ‘The presence of mucin also enhances the virulence of a low-virulent strain and rough variant in

a restricted degree. The enhancement of virulence goes parallel with its original virulence.



