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Abstract: The objective of this research was to study the epidemiology of C. perfringens coloni-
zing healthy birds, characterize the population diversity and observe how diversity changed be-
tween different areas. Isolates were obtained from fresh feces and cecal samples of healthy chick-
en in ten farms of 8 cities in Sichuan province. Each isolate was typed using amplified fragment
length polymorphism (AFLP) and enterobacterial repetitive intergenic consensus PCR (ERIC-
PCR). A total of 34 C. perfringens isolates of type A from 600 birds were typed. There found
12 AFLP genotypes and 8 ERIC-PCR genotypes. The analysis of genetic type and origin source
revealed that isolates from different farms had different genetic types. The subtype of C. per-

fringen appeared to be simple within a single farm, and mixed with few other gene subtypes. The
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dominant gene type of C. perfringen was AFLP gene type W[l or ERIC-PCR gene type 1. These

results reveal that the diversity of C. perfringen of healthy chickens in Sichuan province is low

and there is close correlation between the epidemiology and regions.

Key words: Clostridium per fringen ; healthy chickens; genetic diversity; AFLP; ERIC-PCR
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Table 1 The results of C. perfringens isolation
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R L5y BAS B) 34 Bk C. perfringens, K )
BN 5. TV (R 1D, £ PCR KM 34 #Riw 1 R
PHi o« FREN.HEF AR C. perfringens
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PRSI R B A T B ERTC S DA AY, T k7 2 5 X
Yy OIS 0 2 BBk A13. A4 R [ Al X93g.4
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In Fig. A(From the left to right):1. A11;2. A12;3. A13;4. Al14;5. B11;6. B12;7. B13;8. A21;
9. A22;10. A23; 11. C1; 12. C2; 13. D1; 14. B21; 15. B22; 16. B23; 17. B24; 18. B25; 19. B26;
20.B27;21. E1; 22. E2; 23. E3; 24. E4; 25. F1; 26. F2; 27. F3; 28. G1; 29. G2; 30. G3; 31. G4;

32.G5333. H1;34. H2;the same as below

| 34 HESEBKRES B AFLD 55 E i (A) TR £ 5 (B)
Fig. 1 AFLP fingerprint and dendrogram of 34 C. perfringens isolates

2.4 C. perfringens EFRBEARAEBIZN S HIE
n

10 A KRB AL G 37 43 15 1) 34 Bk C. per frin-
gens TR FE R A o3 G BL UL A 1,18 2 gk 2. 6
e AFLP fL# B KA L ik J& ERIC-PCR i # L A
RUBIA 5 3096 LA b, 156 B DU 1] 2 B AR Ak 3 37 fek B X
#E C. perfringens PFELL 1 Fh 3L B Ak 2 B3 AT
B, 8 AFLP 43 50 vbr, [ 35 DR VI 288 &b, O 4y 5 TR Y

B EE AT 1~2 A0, 1 VI 2L 55 T o 0 e
Z R R R R W R — R B A ] 4 AT
B0 X8 377« AT LI Ay 2 0O 1| 3t DX A BR XS R C. per frin-
gens Fr EEM—JM AT 8, 7E ERIC-PCR 7p 2 i,
RN B S RS R Z AR T 7T XY
HIEH A 4 4538 37 1) AL # E AL, B L ERIC-PCR
SEDH 1B PO A8 BB AL XS 7 ik XS B C. per-
fringens WA EZ AT .
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Fig. 2 ERIC-PCR fingerprint and dendrogram of 34 C. per fringens isolates
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Table 2 Distribution of C. perfringens gene types from cecal and fecal samples

AFLP ERIC-PCR
X3 EETUES LKk P Y e 3 ik A A L 151) S R RIS U SR 63 3k R A L 151)
Farm Number of Dominant Ratio of dominant Number of Dominant Ratio of dominant
gene type gene type gene type gene type gene type gene type

Al 2 I 3/4 3 2 2/4

A2 2 I 2/3 2 1 2/3

Bl 2 Vv 2/3 1 1 3/3

B2 2 Wi 6/7 4 4 4/7

C 2 - - 2 — -

D 1 - - 1 - -

E 3 VI 2/4 3 1 2/4

F 2 VI 2/3 2 3 2/3

G 3 IX 2/5 2 1 3/5

H 1 IX 2/2 1 3 2/2

Total 12 Vi 11/34 8 1 13/34
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B2 AFXGY C. perfringens Tk 15 P B
SR, ZHG A 2~ 3 Pk A, LA —Fh ik
RALCH 3, 8 A DB AR AL, B D H0E Y
SEDH RSB — 40 H XY 310 7 B TR MR8t AFLP Bk
I, i & ERIC-PCR B[RRIy HA —Ff, MEA B2
W3 C. perfringens ) ERIC-PCR & [H I fij 2 £
Z A 4 PR
2.5 C. perfringens T Z51E
TEHC 9 w259 43 S 4 8 B 34 R C.
perfringens W AT ZJHUKX T 45 R W& 3. Hrpx)
L B R > s B T AP 2 v N |

RI3 MUMKFSEERBNAEAMAEERNE

97. 1%, R PR KB R AT 8 F T 25 %5 38
94. 12070 88. 20, X & K H B E W24 09 IH bk h
B24.B26; X s = V 25 89 WAk D1, HI,
H2 ;% 3k A i it 25 19 8 bk o B27 . H1,H2, X
T 245 AT o 1 i R R ] B, 2 B4 A 7E AFLP VI Y
XL, 8 ERIC-PCR 3 BUFI 4 B, X 48 55 2% 50U
(B kR 45 B11.B12.B13.F2 . F3.G2.G3.G5 % 8
PR . Hor 6 PRI 348 T ERIC-PCR S 4 1 AU, %5 Ty
AR HUR 4 BRI ALLLA21,CL, C2 W 43 1 1E
ERIC-PCR #£[H 1 BIFn 5 5,

Table 3  Susceptibility of 34 C. perfringens isolates to various antimicrobials

YLHE 254 Antimicrobial S I R il 26 % % Resistance rate
HEH EZE Ampicillin 30 2 2 5.9
Jo R E V Cefazolin V 29 ) 3 2.8
L fuEll5 Cefotaxime 31 0 3 3.8
i 1% & Doxycycline 20 0 14 412
R A Norfloxacin 16 0 18 529
%% 2% Chloramphenicol 8 3 23 67.6
J115 % % Vancomycin 4 0 30 83. 2
T 8 & Benzylpenicillin 0 1 33 97,1
K K% K Gentamicin 1 1 39 94.1

S g Lo UG RO BUR

S. Sensitive; 1. Moderate sensitive; R. Insensitive

3 3 i

REET 100 13 X5 i A A A 500 17 ZEE RE i
AT C. perfringens 7385, oy B RN 5.7%. 5
Kalender S35 26 43 B AR L H 5 Ko Al
JLEER 20% Lk I, E 80 % DL _E 143 35 R AH EL 4K
KM A JEL R AT A 5 )1 X3 3 4K A f R
RIS AE R MGk YA 5. N Co perfrin-
gens HYTH 24516 70 ol & H 20 85 AR 0 35 2 K L IRR
HRMOHEREMNM 2 REH 88U F. AR
Xt C. per fringens A MHAFE 7] 83 K NE &
FaE BRUCRER NE BB 2 N E hrsk gy
WHEEFIHD & C. per fringens, i/ NE K H A
FANTE S HAKGCo per fringens 53 #5255 X9 1 H i
HSG BT IE Chalmers 48 B 0F 58 R BT 22 H #% 11 /Y f
RS B NE I ZEErh 73 8515 2 C. per-
fringens, 22 H % J5 . B2 E W o Bk 43 2 3

C. perfringens TRR" L TH 2y AR XY 1) 1 T8 B 1 45
MRS E - HFF BB A . C. perfringens
B 38 R PR /N — AN AR A AR
0 A i ROk B ORUAE NG . AT RE 2 20 B R AR
HZz—. WO HERRIERSFEm C. perfringens
OB H R i ) o3 S AR v FLUOR AR A
Wil i Co perfringens FE7E AR T
P AR ity RIS 7 2 SR 4R RTS8 1) 296 (6 R i » W] E R IR
C. perfringens 43 B2,

ALY B B 34 Bk C. per fringens B2 TE
PCRYEH I AT, T ik— %8 C. perfrin-
gens WY UL AT 45 AL AR AT 46 B AR BE A R 4y A
AFLP fI ERIC-PCR J2& H 41 58 Fh J& 73 78 % A
PiRh 7. AFLP JTEB N R E T C. per-
Sringens 1) 3 BURF 58271, BB A% N 42 5 PR AL 14 #f i
ARAT AR E 1Y 38 A% 15 8. 78 70 S e 3R R 1Y
BAL Z AR s B P 51 ERIC 78 )5U% 4 9 DNA i
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AF R I T Al 0 B 53 B . (H il TR Ap 5
PARAG BLA5 E A BE AN 6] L 45 31 i 45 R A7 7E —
el S SV L T e SV o o B S
Y. LA L AFLP 8 ERIC-PCR £ 3 (1) 4 4
BT 22 X8 TR R A9 R 2 T AN B T AR B SR8 At IR
W 5 T ke, i7e ERIC-PCR 20 #r .ok B 3 4>
XM G1.G4  H1 H2 F1,F2 %M [/ — A~ HE i 7E
AFLP 526 & v ) 43 BB 3 A A [ 1Y 38t 1% 3 s
AFLP # 2R fe¥ ERIC-PCR HrAIIREC 1 B E
P G1.G4A HT 20 88 2 SARHEE. 75—
1, ERIC-PCR W, 7] LA Xt AFLP 2K e X 43 19 B Ak
#EATAN TS B 40 . 7E AFLP v B13.B22,E3 &5 —
# .1 ERIC-PCR ¥ E3 4331 J) — it G fE. X &
BT AFLP J& DA TR 42 5 R 41 A B AR A 3815 15 B
1 ERIC-PCR J& M\ 2 7 4> % 5 41 v 1) 3 &2 7 57 3
BMAEME R, rh AFLP 83805 B FE 5. g%
7853 S WA R R 1Y a8t A% 22 B 5 In 22 A PCR 7
YIBf  ERIC-PCR R 1. 5% %50 5 B L 3k » 17 AFLP
SR FH 6 20 ST s T M 6 FL Tk 0 B T RS R L TR
Mo PR WAETE 22 5. {H & ERIC-PCR # AFLP
TR, AR AL TC R R AT B Y 2% A B 5| W Y
e TR BE 9 )7 SR ST it s ki i3 i R
A AR 3 14 45 590 S0 Al R R R 1 R T

M 10 DI B AR F] 34 ¥k C. perfringens,
2 AFLP 482050 B H R Oy 12 4>t 15 B ERIC-
PCR 73 BVl 8 ANHE . 5 B AP E AH 1 L 36 = AR
X835 C. perfringens B FE I8 {5 22 88 P 0K
XATRE S P4 RIS M MR VIR, C. per frin-
gens Z it KM M8 A8 SR B AR B T /0 B0 24 M 8
1o TR PR (H L AR LI IR NG R, C. perfrin-
gens WIATHRE A5 Hb X 22 S % VI AH OC . — 7 & B
T ARG 37 1) 1) 5 45 LA AN TR) S 0 HORS S BREE LA
AR C. perfringens (AT 5 55— J7 1 i
T A Bl DX Ml B A SR AR A A 2 S X S R R
JEER NE 1y EZEHE Wil Co per-
Sfringens (AT . 38 [R] — {6 5 X 4 . R4l 2
Rl —AEES & LR AR W ALE C. per fringens,
1M &4 NE B3G50 #5371 ~2 A Ao H 3L B
R A AR AR Y JE R R R T A NE RO LIS & 5
R B A8 A OC I8 A e it — 2P AR
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