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ABSTRACT

Due to the fact that an inactivated anthrax vaccine may lack its immunogenicity and stability of
immunogen a number of spore vaccines were exclusively used worldwide. In these studies a number
of important factors were emphasized to achieve the following: selection of non or less allergic strain
of anthrax bacillus, capsulation of bacteria, obtaining of non sporulating but vegetative organisms,
adequate inactivation of B. anthraccis. by means of formalin, adsorption of immunogen to.aluminum
hydroxide gel,

Non or less allergic strains of anthrax bacillus which is inactivated with formalin was selected by
a hyperimmunization and shock test in rabbits. Obtaining capsular material and vegetative immunogen,
a virulent anthrax organisms were cultivated on sodium bicarhonate medium with or without
adding of l-alanine in which B. anthracis. grew luxuriantly without forming spores. Inactivation was
carried out at 37°C water bath for 3. days after the bacterial culture was mixed with formalin in a
final concentration of two per cent of formalin. Aluminum hydroxide gel was added to the mixture of
anthrax and blackleg bacterin. Vaccines. were injected guinea pig via subcutaneous or intrammnscular
route and challenged. after three weeks and the possibilities of protection was tested.

Throughout the studies, the above mentioned vaccines pessibly protected the vaccinated guinea
pigs more than 80:per cent compared to that of the controls. This experimental results strongly
suggest that the vaccine may possibly applicable to bovine.
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2. B H FIESX ol B2 : gl A F& Nutrient agar
o] A 37°CollA] 72 A7 v }3t o+-& Seline o} &
stalnt. zelx ofxubg UA T wolE Z3Y B
A v dAEE AAE FHoz 70°ColA 30E7
7h2E ggel A% l-alanine®eo] Fof
o NaHCOp oA o 4 §i5Ho),

l-alanine o] 3% Burdon 9 NaHCOsujA& o}
3} zo] ntEQ . & dehydrated nutrient broth 8g,
yeast extract 3g, glucose 5g, agar 25g, distilled water
1,000ml & H 2 S AN GS dARFE s F e ¥
32 121°C o 4] 20 7 22 T8t o o] 7] Bu)x] o)
7% NaHCO3 & Z71& o] ¥e]A NaHCO; 9
7F 0.7%7} HA stget. NaHCO; =8 &
HEQL Seitzo] Aol AFF he Wi Wik
l-alanine & Merck 3] A}9] L(+)-cc~alanine(CsH;NO,,
MW 89.09)& Al&3tgi=. 4 40mM 2] alanine §~
E4g vtEo] Seitz o Hr) 2 JHAF g HEFES)
0.4mM 7} B2 & #Ao) Yz AL Awoz ZA
st AZldl "ATY BHAdE gz AFel WA
Zude] B AT ohg 37°Colld 24~30 A 7 ) g3t
3 A et WA Asg g,

AN EA T A MA NN 72 A 2F # F=
oA 2087 shstd HEFABER A%
A 8E l-alanine o] T-fH 49 A< 98 4]
Zb kgt obg HAAER Aok WiAE £9 A8
ol Z7ko] ¥71 50g & Nutrient Broth 100mle]
3 100°C el A 308 719 FE3x YA o o
FAz et ok, o] of Yo] 0.4mM 7} HEF L(+)
-alanine-¢ ¥ pHE 7.52 FAY o wl gyl
Yz 121°CQ A 207k =ebddstgleh. s FA S
237 it FATY JEFFE JEA 2ol g4
2wl ke 37°C ol A 96 Al 7k &9 o).
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24 F& 0.3% formalin Saline &2 = F3lg = 7
FATL A GEY HF FEd st 0.3%7)
= % & formalin-& s, o]HAL 37°C 22
oA 9647 B33 & FFHog AFAd %
st .

FAWA Y ATFEE dATY AT 4,500,000/ml
2 3z 1 EATY A4$ 400,000/mls} HEE S
At & BAFE L 9,000,000/ml 2 wtEZ F]EA
92 800,000/ml 2 3le FFe EFsHct.

4. FAtE ol 0 A FP& FATS] A9
A adjuvant 2 43 &FeF AL AE}AG. A
ol A FEE ol 2FA AEo T4 A Bl X
A4 zatd g gHEAG. o] Z3de] 2¥l2 A%
GV elrE A Aol Hze] o] EHAA AA
5 et A mubske] Hobstde. 4" AL o 20
o] AHA 2 F2AE A2 ZH3e Fozy A
o AERE E3A%. AT AE o4 IN NaOH=
FAe] H5E pHE TFARAZL 230 FHFE F
< oy Ao A3t zZ FEI 10%7F HES AL
stEs o] ZAE 121°C el A 30 7 =2 F3hgl et

5. WAlD} wiAle] HE : &9 3o il A&
Hae] A 10% 43t guEAE EFAD.
A g 48] AL Frsid Ao SxEEy A
Aol o B Ag god oA FYHA B 2
opre FUT WAL 97 A9A AN R 3¢ 10%
A 19 vgz & st FAYA oz Aokt

6. BAER A9 AL AAI Ak =)
4% ASEA BAY "9y AxedE Ay
+ A&

A A% 15gm W 9 RS S e 7Y
L A F 300gm 2] A& ASFAT.

7. SHHAIE D WAMEHE : A9 AAYE HA 37
Jitd ZE FAYA 0.5ml & 559 =z B
o AFPx. AFL 259¢ FAdY obFd F
Zukgel gl A 2G84 Adel Agss.
Uy A & AP Tl 555 AHEstgam WAl 0.5ml
£ S AFdch. Q49 AFE oo Sy
o EAo] wa} 25 =E 3F7 A £5A
Zof A3t .

8 ¥EYB AT LREE 24TFE 2Pz A F
Toze FAFTE FEHAZA ALdd4. =2A
2. putrient agare]4] 3947k w3 AL saline o

245t 4 MLD 7 SE3 1.0ml & 7199 oo}
A5

AFALE 2FAMANA 437 AFR AL 4.0%
CaCl, +-&9 o 2 AMLD(1075)7} HEEF 345tz o]
A 1.oml& 94 Aol AFHAG. EFYAY
ol AV 5 FBo 27 BAF 1.0ml o FEA
# 1oml & FEAY. FSPEL sUge Wae
A& B2 2350 AczA BB FEAET 3
F7A s
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1. ARZEE EXEFE HHAE - AT 54
webd FEe et AFY A5 A% AE
ZAFE AU AHAA AYagoe A ok FTFE
AAsted FaF % Fausd AL 4%
#& AAerdd .

& %345 FUdte TFE EAE e
A9 A& A EM5EA HUA W Eol .

FATFFEE A5 dBST ATF A HAE
Ag g, FH e AFL l-alanine T NaHCO;
R A wekald e Ao =EJNL 0.3% formalin
o2 371°CollA 347 £33 2 ¢ A&asic. (A
B 9 owy 29 9 3¢ A=)

28379 0.1ml, 0.2ml, 0.4ml, 1.0ml & A % 2kg
A% 7tEe 154 RA oz AW AFee HAF
AEY=z BF 2F73E BAFAG. od F AYE
559 EF faAst FEAAY AR F3 HeF
A e FFE A A3TFAA Adeda. 28
U $3AE fustA g StEdAde d9E A3
o ¥Y5Y AA4E Ascolivhgoz 2 Apstgl et

FAFE FAAE N g2 9F A4y A4
7} 10,000 o] o] EHA #glel o]F & Aol T4
BA okl T F2 AR o] A FH¥L 1%
ozt

Z g ok Fir FE AT FFIAIFA
Lo thzd IFulEAddzysd FFFAIYTHH
9 BAE Az e g7 dx el e Y
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3. EIM7ISXN BEs dERWAIL I cHEt

ey MY : A gy J1FAFY formalin ¥
AL AT B¢ 279 RE dYUANEAA
gergdol vt TAZLE AYz Yol AU o
T e e AY H9x Rl gela AZHAH
weka o] AgelME gAY e 2AdE
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Table 1.

BATd AFA T dugAFH oY THRAY F
2% 2z FASEeFAe Fadde Asd
el 7led vhet 2.

AF7A 20l A AE AsAFPel Y 24T A
ol B Aolsth glol A HAABA EFYA T
3o A EA 2% 28 AFH 2 F AAE 4
g, ez WA lotd el & elelsts] 3t
o FAE W& FHA ol 4 WA loto] A A3t
g 2y 28 AFHE FL4 HA gl
@ loto] ¥3te] Y3t o9l AP e 3 H
4% 9} ot

3 % 489 AP4HAA & 5 deut FAY AF
A9 17t Yalolt ol EiuAe FAFATFE
adjuvant 2 PHIw FHE A95HE 29 FU5.
F A2E2 100%9 714y s 2d dbshe
71FA WAL 100%e wWeldE 2yx HAF ¥A
ol vt BAFA ERAAE e} 80% HZ 100%9)
gol &g Ba Fd.

Hypersensitive Activity of Vaccine Strains of B. anthracis in Rabbits

Strains of B. anthracis l

Number of booster injection
when. rabbit died

l Precipitin titer J Mortality

Haman strain o O O O O >10, 006** 0
Army strain No. 1 @@ ® @ O O <100 60
Army strain No. 2 ® @ ® O O <100 60
Army strain No. 3 I ® ® @ @ O ‘ <100 80
* Three means that the rabbit was died after 3rd jnection of antigen in the hypersensitivity test
** Reciprocal dilution of antiserum showing a positive Ascoli test.
Table 2. Immunogenicity of Anthrax-Blackleg Bacterins in Guinea pig
" Vaccinated and Route of injection and dose 5 guinea pigs of 1 group. died ‘ Mortality

challenged with of vaccine

after day of challenge

Subcutaneous {I.Oml 1 dose @®** O 80
Anthrax-Blackleg* 0.5ml 4 doses @ @ ® o 100
Intramuscular 1.0ml 1 dose ® @ © ® 100.

Controls:¥** l
Anthrax {1.0ml 4MLD | ® @ @ ® 100
Blackleg Subcutaneous {1.0ml 4MLD | © ©® ® @ @ 100
Anthrax-Blackleg 1.0m] 4MLD eachi ® @ @ @ 100

* Vaccinated and challenged with anthrax and blackleg
*#* 8 means that the vaccinated guinea pig was died after 8 days of challenge

#%% Controls were not vaccinated but only challenged
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“Fable 3 Immunegenicity of Monp. Anthrax and Blackleg Inactivated and Gel Adsorbed Vaccines in Guinea Pigs

Gl md — | Rous o mpcion and | 5 o p o L gon 89 | oaliy
 1.0ml 1 dose l ®® O O O of =
1.0ml 1 dose ®& O O O O 20
Anthrax Subcutaneous 1.0ml 1 dose c O O O O ]
0.5ml 4 doses ® O @) ®) O 20
0.5ml 4 doses O o o o O Q
1.0ml 1 dose | o O O O O 0
1.0ml 1 dose | ©c O O O O 0
Blackleg Subcutaneous 0.5ml 4 doses 0O 0O 0 0 O 0
0.5ml 4doses | O O O O O 0

Controls:

Anthrax** Subcutaneous 1.0ml 4MLD ® ® ® ® 100
Blackleg*** Subcutaneous 1.0ml 4MLD ‘ (0) ® ®@ @ 100

* 5 means that the vaccinated guineapig was died after 5 days of challnege
** Not vaccnated but chal]lenged with anthrax bacillus
*** Not vaccinated but challenged with blackleg bacillus

Table 4 Immunogenicity of Anthrax-Blackleg Inactivated and Gel Adsorbed Combined Vaccines in Guinea Pig

Vaccinated and Route of injection and 5 guinea pigs of 1 group died

Challenged with dose of vaccine after day of challenge Mortality
1.0ml 1 dose o O O O O 0
Anthrax Subcutaneous { 0.5ml 4 doses e '®) O ®) @) 0
Blackleg Intramuscular 1.0ml 1 dose ®* O O O O 20
Control** Subcutaneous 1.0ml 4MLD eachj ® ® @ @ 100

* 3 means that the vaccinated guinea pig was died after 3 days of challenge
** Not vaccinated but challenged with anthrax and blacklege bacillus
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