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= Abstract=
An Epidemiologic Investigation on an Outbreak of
Anthrax Occurred in Kyongju by Eating Dead Cow'’s Meat

Hyun Sul Lim', Hae Kwan Cheong’, Joung Soon Kim?, Heechoul Ohr?,
Dong Mo Rhie*, Ho Hoon Kim?

Department of Preventive Medicine, College of Medicine, Dongguk University?,
Department of Epidemiology, Seoul National University, School of Public Health?,
Department of Preventive Medicine, Y onsei University College of Medicine3,
Bureau of Public Health, Ministry of Health & Social Affairs*,
Dcpartment of Microbiology, National Institute of Healths

This epidemiologic study was carried out to investigate cause and magnitude of food-
poisoning like epidemic occurred among inhabitants of a village who have eaten dead
cow’s meat near Kyongju in February of 1994, around lunar new year.

The investigation consisted of interview survey on all inhabitants of 77 households
(111 males and 119 females) and their visitors (40 males and 35 females), skin test with
anthraxinum (Russian product), study on clinical characteristics for the patients
hospitalized, and microbiologic examination on microbes isolated from cow’s meat,
patient and soils of dead cow’s barn.

The results obtained are as followings;

1. The proportion of the inhabitants who ingested the dead cow’s meat was 36.4%.
The incidence rate of the disease was 65.1 % for males, 41.7% for females and the
cases were distributed evenly for all age groups. The group ingested raw meat
showed higher incidence than the group ingested cooked meat. There was no case
among people who did not eat the meat.

2. The most clinical symptoms were significantly more frequent among cases than
non-cases ; sore throat (57 %), nausea (51 %), fever (47 %), indigestion (43 %), cough
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(41 %), anorexia (41 %), abdominal distention(41%), and abdominal pain(39 %)

were the major symptoms among cases.

3. Among 29 cases hospitalized out of total 61 cases, three patients, all old and feeble
persons, deceased from the disease resulting in 4.9% fatality rate among total
patient and 10.3% among hospitalized. Septicemia and meningitis were the causes

of the deaths.

4. Three strains isolated from patients, and three strains from dead cow’s meat and
soil revealed typical microbiologic characteristics of Bacillus Anthracis, which also
proved to be fatal to experimentally infected mice.

Key words: epidemiologic investigation, outbreak, anthrax
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Table 2. Relative frequency of the anthrax cases

by the date of onset

Uzkell A1k 15 o] Fol FAIRY Abgre Number of Relative

47 o)gth(Table 1). Date subjects # frequency (%)

94/2/12 2 33

Q) wEdy £ 94/2/13 7 115

M ol2 24 12978 25U7HA) 1447k A 94/2/14 10 16.4

A dlen F2 d25e 3479l 14d0] 10 94/2/15 9 14.8

94/2/16 3 4.9

94/2/17 3 4.9

Table 1. Distribution of subjects by the date of the 94/2/18 2 33

meat ingestion 94/2/19 2 33

Date Nurrllber of Relative 94/2/20 3 4.9

subjects # frequency (%) 94/2/21 0 0.0

94/2/12 75 67.6 94/2/22 1 1.6

94/2/13 15 13.5 94/2/23 5 8.2

R B N

94/2/19 1 0.9 94/2/25 1 1.6

Unknown 2 1.8 Unknown 12 19.7

Total 111 100.0 Total 61 100.0

# Forty visitors are included

# Twenty three visitors are included
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Days Nun.'nher of Relative o} & i Ol:,LQ 42 %, o] A o1F9] 31%, HAH
subjects # frequency (%) 36% 7 & 2175 gt A= FA} 41

0 6 9.8 4, oj=} 2061],—:;61 A2 A Az 3o n=2A *
) ' I Z50] Usith B IS =L Aol
3 6 98 ARt sl e, A7) E 9 AN F i
4 2 3.3 B2 55.0% 2 % =ol F4}t 65.1%, 44} 41.7
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10 2 33 Y 23] el Fo) 7R ekck el 30 4) o] %
Unklnzown 1; 153 FEE AW bt v e} FEd wHEe] T
— 7tste] xR FAA Y L 2HES Rod

Total 61 100.0
: (Table 4).
# Twenty three visitors are included @ 747w B
AA AF R 7V F 1TV F ES AE HE
AHte]l dARtelEtE Qe 7k 327170(41.6
2) 21 Atet %)g.on o]F shalr} AL o)A} WA AT
(1) 85 =237 (299%)g o1, & A8 He Algto)
® A3, d3d 2 E TAFelHE sl 7 FolA B A
AA AT dfdAbe @A 1519, od7b 14 e oj A L AE JbEE 71.9% ST

Table 4. Attack rate(%) of anthrax by age and sex

Male Female Total

Age  Population Number of Attack Population Number of Attack Population Number of Attack
at risk$  patients®  rate* at risk% patients®  rate* at risk$  patients®  rate*

0~ 9 5 3 60.0 4 1 25.0 9 4 444
10~19 7 5 714 4 3 75.0 11 8 72.7
20~29 10 5 50.0 12 0 0.0 22 5 22.7
30~39 12 6 50.0 8 3 37.5 20 9 45.0
40~49 9 6 66.7 7 4 57.1 16 10 62.5
50~59 6 4 66.7 9 6 66.7 15 10 66.7
60~69 11 9 81.8 1 0 0.0 12 9 75.0
70+ 3 3 100.0 3 3 100.0 6 6 100.0
Total 63 41 65.1 438 20 41.7 111 61 550

$: Number of person who ingested the meat, 40 visitors are included
¥ : Attack rate: /100 person
@ Twenty three cases of visitors are included
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Table 5. Attack rate (%) of anthrax by parts of meat ingested

Part Number ingested Number of patient Attack rate (%)
Meat 27 15 55.6
Liver 5 5 100.0
Lung 7 5 71.4
Soup 29 6 13.8
Meat + Soup 9 5 55.6
Meat + Liver 13 10 76.9
Meat + Stomach 1 0 0.0
Liver + Soup 6 6 100.0
Meat + Liver + Soup 8 5 62.5
Liver + Heart + Kidney 1 1 100.0
Unknown 5 3 60.0
Total 111 61 55.0
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Table 6. Attack rate(%) of anthrax by method of cooking

Raw Cooked
Parts Number Number of Attack Number Number of Atlack
ingested patient rate (%) ingested patient rate(%)
Meat 1 0 0.0 52 33 63.5
Soup - - - 52 22 42.3
Liver 16 14 87.5 7 5 71.4
Lung - - - 7 5 71.4
Heart 1 1 100.0 0 0 0.0
Kidney 1 1 100.0 0 0 0.0
Stomach 1 0 0.0 0 0 0.0
Total* 20 17 85.0 118 65 55.1
* P < 0.05 by chi-square test, comparison between raw and cooked meat
+ Three subjects excluded due to incomplete data
Table 7. Rate of clinical symptoms complained by cases and non-cases
Case (n=49)’ Non-case {(n =243)
Symptom
No. Rate (%) No. Rate (%)
Sore throat 28 57.1= 4 1.6
Nausea 25 51.0" 3 1.2
Fever 23 46.9* 3 1.2
Dyspepsia 21 42.9* 5 2.1
Cough 20 40.8* 11 4.5
Anorexia 20 40.8* 5 2.1
Abdominal distension 20 40.8* 4 1.6
Abdominal pain 19 38.8% 4 1.6
Constipation 16 32.7 5 2.1
Dizziness 15 30.6* 4 1.6
Sputum 13 26.5* 10 4.1
Vomiting 13 26.5™ 1 04
Diarrhea 12 24.5= 5 2.1
Myalgia 11 22.4% 3 2.5
Headache 11 22.4= 8 33
Tenesmus 7 14.3* 2 0.8
Dyspnea 5 10.2* 3 1.2
Skin eruption 2 4.1 0 0.0

# Twelve cases are excluded due to incomplete information
** P < 0.01 by chi-square test or Fisher’s exact test, comparison between cases and non-case
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Fig. 1. Geographical distribution of cases, fatal cas-
es and dead cow by household in the study area
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Table 8. Attack rate(%) of anthrax by residency and sex

Male Female Total
Residency Number Population Number — Aftack Number Population Number — Attack Number Population Number — Attack
of of rate of of rate of of rate
persons  atriskS  patients (%) persons  atrisk®  patients (%) persons  atrisk®  patients (%)
Residents 111 40 24 60.0 119 31 14 45.2 230 71 38 535
Visitors 40 23 17 73.9 35 17 6 35.3 75 40 23 57.5
Total 161 63 41 65.1 154 48 20 41.7 305 11t 61 55.0

$ Number of person who ingested the meat

P > 0.05 by chi-square test, comparison between residents and visitors by sex
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Table 9. Distribution of the days from onset of

symptoms to hospitalization

Number of Relative
Days subjects frequency (%)
0 1 34
1 2 6.9
2 2 6.9
3 2 6.9
4 4 13.8
5 3 10.3
6 4 13.8
7 3 103
8 2 6.9
9 0 0.0
10 2 6.9
11 1 34
12 1 34
Unknown 2 6.9
Total 29 100.0
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s} oFAdAiulke J1E o2 519]S o s 3
A I EE 10.5% 2 vl$ Fgho v Bl
100% KAt eFFAda; o] AbE o2 BAHUL
Aol v 158%, B0l 89.7% it} ot
24 AW A A A g g AgslA) o
om] ek AR AP Ao £4-4 € 5 9
£ 7122 Y213k} (Table 11).

-~

2) Djd=st QAL 23t

gt dol HAAoNA HzE 2 oA fro]
TE AL 29 21 FO s el g

4 A E’“]«! Yol A e} = 22 %l"ﬂ—:
AL Wl glAskae AR 20N I

| 249 21 FIAATuIgl) /Y o
ZApako] A Fsted oy Yol «]il
AW AF =elME 23 oFA Fhgo] £
Aok a2ev o 3zl g 2 gy So
HA AN o] AFekA] dskar, FA4 AFA o
Aedog £S5 Alsstadd A OLe o)v] A
AE AHEEHA] Fdo] AgE HedA] whekol)i=
HEA) Zahlh

TelE #o wAES B4 3 FF R
FU3t, 5714 Z2ZlA A5k2m Blood agar
plate ol 44 =3 rough ¥} H A }7}= colony &
A stel 3L A3 H ¢l medusa-head 3 4F2] colony
E dA3ldc) F, o] 52 o}E S YA n &
A a3 A PFo 2 vYEE 54L Bacil-

-
J8
ﬂp

lus anthracis ¢} d *]3}e3c} (Table 12).

BO%e T AR 2% 2A QA% He
&4 Z Al A3} Segmental necrotizing enterocol-
itis2] 478 Rolow whi oA thpe] ol E
= 7HE & 2% M S F9E 5 U
o,

=3 5 A4 F PR #F ARAE vk
20} 71T o] HEgE A3} 27 X7k A 115 2] 7}
Apolel] AR FFo] AbF3I L, AR TE9
B H A7) Sell A oheke] o A 2ol &
HE e, vl &S FAA Aol e v
48 doldl, ofxFe AlY A WS
Rew Jq AT s IAHYUTE ¢HH F-
At date S§AcE a3 IPRAdY
o2} 71 A B (FL £29] A7, FL A9 Qef
H R BA Al F)AE 357 vhA o] &
s font fale] Ed 24 25l 20 2
58] 2} 7 throat swab 3} ol ufokel| 4= €k
Aol &= A &t

ol24 ¥ =AY FHw @
Koch 9] 7Hd-& wh&A|71HA 1
g 4ot

b4 o

o

ofN

o FH

ebx|w.e g2t oFAd 7ViFQl Bacillus anthracis
e old) Ut 34 AR Aoz 9

Table 11. Result of skin test with anthrax antigen
Normal Patients Total
Relative Relative Relative

R i Numb N

caction Number frequency (%) tmbet frequency (%) umber frequency (%)

(=) 26 89.7 84.2 42 87.5
(=/+) 3 10.3 53 4 8.3
(+++4) 0 0.0 12.5 2 4.2

Total 29 100.0 100.0 48 100.0

P > 0.05 by Fisher’s exact test
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Table 12. Microbiological characteristics of the isolated bacillus

Test B. anthracis Isolated bacillus
Motility negative negative
Hemolysis variable negative
Gas glucose negative negative
Acid glucose positive after 24 hours
xylose negative in 48 hours
mannitol negative in 48 hours
lactose ‘negative in 48 hours
sucrose positive after 24 hours
maltose positive in 48 hours
salicin negative in 48 hours
6% NaCl negative negative
Catalase positive positive
Oxidase variable positive
MacConkey negative negative
Simmons citrate negative negative
Urease negative in 48 hours
Nitrate positive positive
N: gas negative in 24 hours
Indole negative in 24 hours
TSI slant variable positive
butt positive positive
H: negative in 24 hours
MR variable after 48 hours
VP variable after 48 hours
Gelatin positive after 48 hours
42T positive positive
Esculin variable in 24 hours
Capsule positive positive
Penicillin sensitive sensitive
T TF HRHE "ot} mtx L Fo] Sols =g FFTo] Y. A4y A ofxyt
P9l mel MY, 55719, AWo2 B 2499 Ao 4B Y Belrl BUte ¥
Rk 9y WAL olxs} A% E3) We Haje] S22 wHEo] T, wedo] Al e
2 5ozt ¥ dolsle] FASEA HY WS Fol AW B, AT A=A 24, o} ¥
Lol HFA AZIE e WES Fool 8 o) AAY ARGl A7IE B Bt
T 279 Aar} A7 EAolm, ATl B2 A BAFo] Aol HYEL Bukg 4 gl
FHERE Folrbd Yol YXA B on Fuelnx & 5 AT B,
7} A7)l APe 2 Bojr) ¥ FL et 1987; Dutz 2} Kohout, 1971).
SE71Y AR FUY obEs} Ao B2 $2) el A 1905 o] F A Ho] F1a}

H A, A Bl AV A, 34 3 F AFlAIA 25 Bage] gfom sy o] Fol
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At shEoA BE Bonslo] shar Abgte] 4
£, 19683 8Y AE DTN #He5S e
10d HollA] gt o] F(H£3], 1975), 71&-2
1960 de] Zo &= 4 2.0/100,000, == 4.4/100,
000} 4 603 Lol = Z+7+ 0.1~0.2/100,000 2
2 o) a3l F2 A4 FEE o A
Fro FEHo] Uslod (s} o],
1971) 1978 A F = A & 157} sbA o 3Hd
= Aol Hard o) F (FAHE, 1980) A o2
¥ E3b gk 27t 9= JebelA 2
AN F2 3985 AT F g &
317138 wbAolslon AN I H3 wixjuel b
Ax Big v oA LddEH 54, 1967).
A F9E& 5 35718 Mo 34 B
25l & gl

1989 Ayt Aloke] Y&l Ao A A gk
AL 198230 Aol BE 7M&S AEA 3}
31986 3ol F9l 1009 = 109 2] Ab}
7 2097 2 o] FXLE LA A o) BFA] o
5 ZAME SR B Rl et B
At L 747} deldl e 59 gy ez A

Akl AN E Fgsidct A selAE 2
A RAAE Y &2 7o) F9d, 3F
TolA F=AES HEE U T,
getH B AMge] B} mAio] ulste] @S
Pk op=} "3 a2 AR E selg =7}
]

=0
- a
[oJ=]
A o2 2 o,

8ol ole A 55 FHE Ad 25
o #EHE ZA=Y AAEAT(elAS 5,
1989).

e At B3] &2 2} 189

i3t 25 B 22l FollA 259 Bacillus
anthracis 7} H-#|5lo] T A stAE 2 49
w5 A AF2(CDO)NA FA &= g
25 25 g5 4] Wkl W Fo|zky L)
dom, FelE FFE vhgLol didd A A
A FAe] glfe] FHEHUL ¥ Y5
dd S L A7) 3§ =AE s dAjstn

G2tHE AHE FA Felx TF FAPE AR
A & ol HyE uix el 2’ shA 3t
e ol-S FAst (A RS F, 1989).

o] F FA el Wk AL ofF] WA F3F A
oy} setg E FE-9] ¢ gdelf Er] xjedA
o Ae] Fs7t el AAFAe] Fa A XAE A}
43}7] A1ARE A" o] 7o) g HAlE o]
o] @Wol Atetr] A1zt o]Fo ] 19823 H-E
7hEe] A FALE AdslA] Biiole A4, Az
Aol 11 Abg-gko] Wkwl otel wlSoll 4] ©.3]
3 AbgEo] woithe A, okl AzA ) x
239 9YPAe] =& Ol].g—ﬁéoﬂ‘— wtgol Aol
238 gt Ak YA Fo| ApehA] g A
z2A AT JEF T 7P S AL A FH
A4 At g S R T2 vepd 5
Ade FAEFFTo] A HaxA odgpd A,
223 S E AHES FAR ol F = FEol
& A T AR Fste HolA Ao
Gojxic} (0] 44 5 1989). F-olBThE AA AL
2 vk 37 £2 2 Q13 setSE AdEE A}
A Bl §E ¥ ol 98 vebdMx &
E 9 2ad 27 5 A E A eslne sl
E F=o] Ay %it}-ﬁ Z (Ellenhorn #} Barcel-
oux, 1991)ell A sl E $5 Fa-E 783 7))
Aol "Holzlch =3} g E FEL 27] |
Fd oo FH XA o) 2ol U A
Aot A$-71 A9 glti= X 1 (Ellenhorn 3}
Barceloux, 1991)el| & E13l3 slelgE F=0
2 Brldle AHEe] 18] 4] dris HollA
= Ad5He] gl

W BARYE 2o AA|F BAHE Feldte
2 717 olf= I F7] WA Afe =9F
Adre] 7bs3lth. &, @ FHEAY] §% ?%‘
o] Qg k= o)|-foll Al Bacillus cereus ekl F%
D BES SaEE dFiel vF A °=1-‘H:
ol A gt §Ao] wlekt A F (&AM WE
4& Arhe2 wEEgen, xF A 9k
€ o= vl AW A4 R ¥eF

k‘:’:’
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2, @ Fo vhe dAge F2 Fe 20 A9
of S 23 zhde] dhF-Eald] FalEol

2o 29 A1 HAY Lo E eHA{ o o]3H
A BENAE BT AT okxe Flo §
g Z101gd7] wlEolH, @ FEo] F2 19829
B 19853 Aolof Ehx} o] Qitkr} 19861 %
B i sl] Alakg AL 27)ele & £ v
T obze] ofo] F¥-8] H4=R dskslr] W E
oli, @ 8 27| Bx1Zo] FAH ) U7FsR]
2R3 A o] FUd AL ov] 95 AYZ
o2 A= Aol A o Fulth 2rte] Zof
72} Zof 7}z ubrlol YA S 7] W o).

oleldt AHg AHE A T AL AH
g} ago) ujzto] AlxAl We) ¥ ALA
Wake] & 2]7)¢) AR =] glon] Exf o] A9
370 RS wng u £E A AL Al%E
2 74 wskon AR () A g A A
A )] 2A 2910l s galed npghukoele) 9
Asta glowA AR wre] wAo] ohE e
Mot 2 5o vt oht goks A, AR
Qi EAS Al 3F7] s 2 dx)sh
S8 370} MY Fo] oA Agtd = A
o] 3Bgrhe A, 283 F5AHEel A BA)
o} E AEAE i AEF Hol 3} LAY o)
sdtle A ok wabad 19863%E] 1988
ol 2A LAPRD AlE AAL Falo] Ao B
2 oo} sl om FrAbteh BApRe] 2y
2 o7 o] FEF A 2} oA
o2 7kx) A HlFo] B o $a] Ul &
AsA AR WE B Fel g 7] BA
B 8 dodoz Be) esdHAE 5,
1989).

B S AlE 48 o]F Lo QA
A 370e) BA FFE Helalivl AEstAch
Fo] a9 32t F 29 W) Y B4 &
FAelA " wlorg Al @ she] ulokol ATe
o), o] w7 FEZY A7)7} T3] &7
W ol Wl wjoke] A A)7]E B2 41,

8

r=

e

A FAAE DA Agsted wdel Ut
A7t e dbd B wiokel AEd 28 B
F R EX) A AR Aol dA g A
I, 287 BF 2R FFo|04 dEF R
o) AgPo) wxd Foz qlste] Py vfofo] 7}
TR ez AZEd vHA 1de dF
Wl Al & Eelstded, |4 EA W
2] A5 zapilte] lF mdste] wloFg 93
dtded ol F oA AP QJF 2 o
o ko] BF At AL A AA A
719 F84E g Eka s =3 A7)

5 A L3R Bl A wFo] AFsHA X3
W A A dY FoZ ojv] FAYAE AR
o) Foll wioFE A3ty o gt

2 fAe FL 20 Ad Ao qls) iy
¢ TE DY F2o A3 R 23y =
Ao oz A S oM s TAA
A o] gk S A en 2 4
24, 7k e o o Q1F, 223 3R
22 el A ®hA o] ¥ FAHNE ¥ o
2 2=l Bodell M= 7 F-o) 'k o] T2l &
A=l FEAYS T T 54 ¥Ad F
Koch 9] 7Hd& 53t 4527 &4
o) FEHA vt Adolgte 712 X8
Ao} o] AA, 19715 o], 19795 #Hald 5 9l
AR AR & 2Abe A3t shts Az

a2 o]AztkAl A YR Frgo] AR 8
ASH I, A 25 AT 2 Akl A
9 0E 4w kA o2 Jgk A4S sty
H o W A7t 3R AR &) 2
Al hege] o a2 JAlF 2ARE e Al
A g A3 Aear] Gl EEEAE AL
2 FAdch o 4t s A o AL Aa
A7dsta Ak el E3d A7) A %4 4
A s A Asjeta 4z 4 7k
AEE 3 B o o]l A o] vhSelA &
el o] I A7t AR A} AR E
aito]olx F3te] A AFFHol ¢l ¥ bz
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Aol AgldR Aol gl & f)
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< do) B 9] A28l 5 A8 E
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o) FAHEAE ]T°1 A 2] E3 H’it} ohat £ &

£ Z3} 1004
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F 2004 W 7F 1497te] 9] 27} Al HAbE 9w
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I EolA 9E E3F A7 A

= r&@ ol vlFo] E o 912 2
Aro] FEMA o2 hysly 9lon o
A2 AN A =4l Bl 58 F3)
A3 =] UAyF Aow A B

¥ Sl B A% 24 A3k 2 el
Aol A% EARL oge HAA Y B
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o] FAsHE SFEFFol 7 Ak A} o]
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Well AHg3ke 49 i JFEL9TF 5 115
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(J¥E 5, 1994). o] = 1960 o] 42.0% X
th A3 ol (ah-gAl 9} o)A A, 1971) 27 &
A et o] 23] Ha AN S L F
eh fo) Aol gt )t A o] A|F3] Al Y=
ojo} & Zo]m J}5o] uh AA % Alw A A 9
AR 7t A1 g-3] ulelol & A2 2 A zbgic)

=3 ol 2AL Aol mE AAH F& 23
7t sdefol & ZQld] @ Al o]l fai o= Qld

A By R F1 B @A A F
79 B o) A7 25 Ald) sel, 2elw
® BAFY) £4 A%E sty sdste] =3
Phael At e Adg TSR Bk )
oF AL Qhojok & Foleh weba 7 Al
2o) 4 @3e WA sobahiz 7HA) A
Aol FYE BE 13 o PE ANE o}
S} b AlebAl Eshe oleelAe] % 4F
F A48 Aol 34 ZALE lojok & Aol
o E3 v avda A Fue ARHAS
A% B AN 5o = Pashd,

7 =

19943 24 12 AFA] wiabEelA] F& &
& TAElo] whg FulEo] vpe] WMo F oA
Hog AFE 245 Ko o]g Hle mets)t
A} Jg 2AME A s A7 gAR fﬂ%j
o] 7Fesldw 777 &9 2309 (G4 1119,
oZF 1199) 2 F3) LA FA] o] ) FL P%z‘f}
I AAD e A F71 759 (G2} 407, o2} 35

) 5 % 3059 (7} 1519, 17 15479) & o) 2
o2 st} 4F 2L AW A B 22 v
AES S Y I YA Aoz 3 9
7% 2AE AN oldls)t B ATE o
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1) 2 2578 9L Ashe ¢} 6315 o
5, o2 Fu36.4% 41
ol& F ®AH Atz FA} 414, &2} 209
Z 613 2 FAE 65. 1%, 32H= 41. 7%
PHES BAE, BE d¥ 2N FuF

wr skt

o

i

2)

ne

Al ZAF
o OO

o2

EX

b

7 22lE A3 BE FAto] Fhx}Fel A
W)$- foEtA E=red (P <0.01) Q3% (57.1
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%), 24 (51.0%), *
%), 717 (40.8%), A
(40.8%), B-%(38.8%

o3 (46.9 %), A3} zLo}] (42.9
A 8371 (40.8 %), B4 st
Y TR HJ‘%}E}?iE}.

2 Hi

- D

it
o

A Z= AL

Z 6139 A} 2= 2987} JdEe] U8
47.5% Ak Y A= Gz} 21 4, oix) g 2
FAke] gl go] Eotew 3 A Ed ¥ ¥
Z=|of 9lglch

olF F MEF ¢ Bt 47 3HE 103%
Ao g, Ak, ddel 22 24 (6.9 %)
A 59 A, Bt o ARz} 18 (3.4%)
Ak AA 2L F ApdAts 3AE AYES A
A LA FxF 32 49%, 4 2R F103% 9k

3. HAL A
1) TILH AL 21

2] gdel gk Hu HA aur 487 F 14

-l gz} 29nte] FlokAd wh-S- 104 2t &
kM B L [2.5% 3ith. ol:/dx]-u}i 710 2 39
o o shi] Hae] AP EE 10.5% 2 uﬂ—‘% ok
2} Eo] &= 100% et

Jo
oY

2) 0|d= Ab

B2t 3a9 5, EFGF)dA Feld whA
9] v ET 54 BT eATEde] &4
t}. & 37149 AN Agte blood agar
plate ol 4] El-xi F#9] A8 A 9] medusa-head A
9] colony & #A3stslch w4 21‘2L o“
e °}£“ FAstdoh % A4 o £
H FF FH5A4E vhe2e) 7o Zé%zil el
2} 27 A7 el A 115 A2 Abolof Ad FBo) Apw
st L, AR TR B4 2 A7) oA o=

o 1wk }A ZhEo] Eelslged], vy gt A
A EAo] 9 uSBA Folglm, ofAD
2] Al§ oFAl weS Holon gt HAFOD
gal= git) o)l 24 B2 ¥ 12 Bacillus anthrac-
is 2 sheld 4 glgich.

o)Ake] Az ol L Bl A =

22 A o2 Halsle] 1srgog un
g et o] faon HEe A

24

A%, 8 & 4R, o] Ued. AE FEelA 0

3 A2l Aele] T Ak ZAH(D). Ao ot3)
2] 1989:22(2):290-301

A BAIAR, 1980

uhga, o]elzt. -2vletel glo] R A F, %
sk o) wbA o)) fgF AT Tt 3t 1971
;20(5):427-432

a1 % Welsh #7240, 9P, ol9H. & e Hol
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