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Rapid identification and toxin type analysis of Clostridium perfringens
isolated from healthy or diseased stocks with necrotic
enteritis in chicken

Hong-jib Kim, Mun-il Kang*, Un-ik Chung

Miwon Institute of Animal Science, Ichon
College of Veterinary Medicine, Chonnan National University, Kwangju*
(Received May 18, 1996)

Abstract : About Clostridium perfringens causing clinically necrotic enteritis or isolated
from the intestinal contens of healthy chicken, We examined the usefulness of a rapid
identification method by gas-liquid chromatography as well as the types of toxins. For this study,
there were used 169 chickens including 116 broilers, 27 layers and 26 breeders which collected
from 9 healty flock and 21 diseased flock showing necrotic enteritis.

Among them, Cl perfringens was isolated from 30 chickens(17.8%) including 7 breeders(26.
9%), 5 layers(18.5%) and 18 broilers(15.5%). Isolation of C!I perfringens was mainly from ceca
(100%) and followed by small intestines(70.0%) and livers(16.7%), respectively.

Average concentration of the pathogen in intestinal contents was 10°*CFU/g in cases occuring
necrotic enteritis and on the contrary 10**CFU/g in healthy cases.

All isolates tested showed the same characterstics in biochemical tests compared to those in
standard strain. Analysis of gas-liquid chromatography to volatile fatty acids produced by CI
perfringens in PYG broth showed the typical peaks of acetic and butyric acids compatible with the
standard chromogram and was confirmed as a effective and reliable tool for rapid identification of
the bacteria.

Toxin types of 30 strains were mostly classified in A type(26 isolates) and the rest in C type(2
isolates) and unidentifed type(2 isolates). All the isolates were highly susceptible to ampbhicillin,

amoxicillin and cephalothin.

Address reprint requests to Dr. Mun II Kang, Collenge of Veterinary Medicine, Chonnam National University, Buk-gu,
Kwangju, 500-757, Republic of Korea.
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Gas-liquid chromatography &4 : CM mediumol] A 2}
T FEA7Y 79 0.1mlE Tml peptone-yeast extract-
glucose(PYG) broth'®s] &3} 1 4847 Wl ¥ 1ml
Z #3o] Gerhardt er al’9] Whgol 9l8te] A2 slg
o}, HE¥ AE 1448 gasliquid chromatography (Hewlett
Packed 5890 with flame ionization detector, HP 3394 A in
tegrator, USA)l| columm packing ©. 2. free fatty acid phase(30m
% 0.32mm, film thickness 0.25um)& A}-8-38}1 carrier gas= A
A4E 2miining] $ET FYsho] Fg AP 2
Aetgith BFE 49 24 L Table 134 2t}

Table 1. Preparation of standard solution for gas-liquid chro-

matography .

Reagents* Abbreviation Volume
Acetic acid, glacial A 0.057
Propionic acid P 0.075
Isobutyric acid 1B 0.092
Butyric acid B 0.091
Isovaleric acid v 0.109
Valeric acid A 0.109
Caproic acid C 0.126
Distilled water DW 100.0

* Standard mixture of volatile fatty acids(about 1mEq,/100ml).

BZETZF : Cl perfringens A, B, C, D, Eg 9] & 75
W RELE £YRHATA5EAER)NA B}
AH8- 8 AT

ZHAY : Smith”e] Yol e 1% glucoseE 3
745t CM mediume] Bal7& JE351 1, 37CA A 5~64]
7+ w3 F 5000rpm(ALC, 4326 centrifuge, Italy)el] A
1587 At 434 & 30 AJg#ell 12my 5
At

AdA A 03ml A 2 X, FHA AP
o 0.3ml C! perfringens A% & A, A AP 0.
3ml CF S 92, EFT F A2 308 4
A% Thg 24742 18g HF 9 2vhe} BALBfC 592
0.5ml¥ E7hf HFeta thgd ok Table 20 F3tod
=3

AL AR Beld 3059 CI perfringenss of
g GA7RSFA Alge disc diffusion method(BBL, mi-
crobiology system)ol]l ¢ ajA] A AJ3}gth A}&§ oA =

Table 2. Interpretation of serum neutralization test for Clo-
stridium perfringens toxin

Antitoxin Types neutralized Toxins neﬁtralizcd
o ;T;r;cr/_i Type Xonly 7 Alpha

Type B Type A, B,Cand D Alpha, beta, epsilon

Twpe C  TypeAand C Alpha, beta

Type D TypeAand D Alpha, epsilon

Type E Type Aand E Alpha, iota
BBLA}S]  ampicillin, cephalothin, clindamycin, erythro-

mycin, gentamicin, kanamycin, penicillin, tetracycline, sul-
fonamides, trimethoprim + sulfamethoxazole®} amoxicillin
(BioMerieux), bacitracin(Difco) 5 12Z o] %t}

4 I

Cl perfringensS] 22] : 3 169549 Fno 2 B (I
perfringens®] ¥} A2 Table 30 A8 Zo] £ 1694
T 30FoM BHA 178%9 2e&S 2 w9
ZA M 269%Z 74 Bl 8o Bgtou) RaFse
SANAM 182 7H3 Bttt

ZF 371 Fe s AHEu PA100.0%)9 4 7Hg
UL 2 ohged 4% agan - o]l th(Table
4).

Table 3. Isolation of Clostridium perfringens from intestinal
contents of chickens

Types Nty thoy Rty
Broler 116 18 15.5
Layer 27 5 18.5
Breeder 26 7 269
Total 169 30 17.8

Table 4. Isolation of Clostridium perfringens from the liver
and intestine of chickens

Types No. tested - No. isolated

Livers(%) SI*(%) Ceca(h)
Broiler 116 3(26)  14(12.1)  18(15.5)
Layer 27 137)  3(1L1)  5(18.5)
Breeder 26 138)  4(154)  7(269)
Total 169 530)  21124)  30(17.8)
Rates (16.7) (70.0)  (100.0)

* Small intestine.
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Cl perfringens®} CFU XAl : Ag W& E M Cl per-
fringens®] CFU/gE ZAMSH A3, ALY AH9 35 ¥
7 10"°CFU/g®} $%& 3% th(Table 5).

Table 5. Population of Clostridium perfringens from intestinal
contents of chickens suffering from necrotic en-

teritis and of healthy chickens
No. of population(CFU
Chickens No. of farms —— - E2P ation(CFU/g)
Range Mean
NE*-diagnosed 21 107-10° 107%
Healthy 9 10'-10* 10%¢

* Necrotic enteritis.

SalFo| MetStE M4 : $elE 3059 Cl peringens
o ABYH Yo el3e B0l ERFFY 443
A o] o X845 tH(Table 6, Fig 1-4).

Table 6. Biochemical properties of Clostridium perfiringens
isolated from chickens

Tests Smn@ard Isolates(N=30)
strain — No. of positive %
Nagler's reaction + 30 100
Motility - 0 0
Esculin - 12 40
Gelatin + 30 100
Indole - 0 0
Urea - 0 0
Acid produced from
arabinose - 0 0
cellobiose - 1 3.3
glucose + 30 100
glycerol + 30 100
lactose + 30 100
maltose + 30 100
mannitol - 0 0
mannose + 30 100
melezitose - 0 0
reflinose - 9 30
rhamnose - 0 0
saccharose + 30 100
salicin - 0 0
sorbitol - 3 10
trehalose + 17 56.6

¥ 3039 PYG
437) 95 B

22179 HUH NN B4 ¥
¥

brothol A AAE FHaa 2 HArS

F49g A zsto ZH xuabd retention time(Fig 5)&
ARRY 2, BETF R BT FY AAE SA%
Aok B4 A3} acetic acid(A)i= 78}, propionic acid(P)=
9%-o, butyric acid(B)= 122 ¢ A BT, REF
FE AP BEREF HAFig 6= 20, T Y 255
A, B, YR 53 A P, B, 25 #2l(Fig 7)o} CI per-
fringensE 2% A3 WS- FEAT

=2aY 4% #od 3079 F2Y & Fotay)
Aot mh-2o FHAY S HAG A 26577 AHL
2 #9Hes, CYol 251, YA 258 57T

Table 7. Toxin types of Clostridium perfringens isolated from

chickens
No. of Toxin types
isolates A B C D E  Unclassified
30 26 0 2 0 0 2
7 8§31t} (Table 7).

22|70 dHzsY MY 2EE 3057E AL
A AY A Table 8948+ o] ampicillin, amoxicillin,
cephalothin 5ol 90% o} Aol A av YnlA
okAlo) M B4 ol vja A Wit

Table 8. Antimicrobial susceptibility of Clostidium perfringens
isolated from chickens

Isolates(N=30)

Concentration (susceptible patterns)
U ey
Ampicillin 10 28 933
Amoxicillin® 25 28 933
Bacitracin” 10 1U 20 66.6
Cephalothin 30 27 90.0
Clindamycin 2 17 56.7
Erythromycin 15 13 433
Gentamicin 10 4 13.3
Kanamycin 30 4 13.3
Penicillin 10 1IU 18 60.0
Tetracycline 30 17 56.7
Sulfonamides 250 3 10.0
SXT* 1.25423.75 20 66.6

a : BioMerieux product.  b: Difco product.
¢ : SXT : trimethoprim+sulfamethoxazole.
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Fig 5. A typical wolatile fatty acid standard chromatogram. The Fig 6. Volatile fatty acid chromatogram of a 48-hour PYG

elapsed time between the injection of ether of the standard
solution and the peak against each acid(retention time) was
used to identify the acids(Hewlett Packed 5890 with flame ion-
ization detector).
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Fig 7. Volatile fatty acid chromatogram of a 48-hour PYG broth culture of Clostridium perfringens isolated from chickens. A=acetic

acid; P=propionic acid; B=butyric acid.
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Legends for figures

Fig 1. Gram's stain of Clostridium perfringens from a 24-hour colony on blood agar. Note most cells without spores, and Gram-po-
sitive.

Fig 2. Typical colonies of Clostridium perfringens isolated from a chicken. Characteristic double zone of hemolysis is noted on blood
agar plate after a 24-hour incubation at 37C

Fig 3. A positive Nagler's reaction of Clostridium perfringens on egg yolk agar. Note the lack of lecithinase activity on the bottom,
compared with the heavily growth on the top. The Nagler's plate is used for presumptive identification of CI perfringens.

Fig 4. Biochemical propetties of Clostridium perfringens isolated from chickens. A : uninoculated API 20A strip. B, C, D : reaction of
Cl perfringens on API 20A strip.
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