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Clostridium (C.) perfringensv 1% A A o224 EYY s& 2 Al
o] FHolu; A U&EoA BHET. YA & (Necrotic enteritis: NE)2 &
o] & ol A C. perfringens’} F=3HA S28te] TAst= dH o R S A9
XE F2 C perfringens type A type C7ZF F8 oAz <alx] vl
22, 31]. JAHd AES A9 A AA FEEEY A SANA BaHa glon,

SAE7IeE #3455 LAQANI= T8 ABoew FH JHH16].

oA C. perfringens X89S F4 Ex ol3A Fde= Yehtal[26], =2
2% Ayl A WS Jdskes SHS HEAU[18]. HollA A S
HAREo]  Fal, AR AHTE HA AR
perfringens A= H< H X3 =9 FH o] AN MdFTom A
7] wzoll Sl A A A e HAHskE Aol i, WA S, U
ZIAA A=, B MAEEY 5 T3 22 o] 7] s #ofdte] 53
gk S UEHAT6]. SAlOlA A FAE 2~5FF oAM= B A TH 7]
Ao 17~18¥dol thdtsl= AdS HATH25]. HolA A FdS
C. perfringens type A7} W= &= S (alpha—toxin)ol 2ol&l] - uto] A}
Y 545 BTl

Y A Al SALGAA BAHew we Fad AldA dskolnt
[30]. A AAASo= AW }
md of 209 @] o]de w o]

A
of H7PF A A Aol & e 2Rl Wl shxIRH24], A

2 %
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Table 1. The gross lesion score of necrotic enteritis in chicken

Gross lesion

. Condition of jejunum and ileum
score of NE

0 No lesion

1 Thin—walled or friable, gray appearance

2 Thin—walled, focal necrosis, small amount of gas
3 Thin—walled, patch necrosis, gas filled, blood
4 Severe extensive necrosis, hemorrhage, much gas
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* NE : Necrotic enteritis

2. =FaALdH - (Polymerase Chain Reaction: PCR)

o
%,
X
o

o2 A Fo] iEHE FA 1067 &A% Sd5S AFsio F
&= A AFAsten, AHEA & HEES i—genomic stool DNA
extraction Mini Kit(iNtRON Biothechnology, Korea)E A}-83lo] DNA F=3}
3. Nanovue(General Electric Company, USA)E ©¢|&3le] DNA HF =7}

100ng/ul ¥ %% 3}3it).

2) PCR

C. perfringens TA|ANA EH = a, B, e B 1 540 3 FAHANEE =9
Foystdgd oy ol ARESITHEKVCC-BA1100001  Type A,
KVCC—BA1100002 Type B, KVCC—BA1100003 Type C, KVCC—BA1100004
Type D, KVCC—BA1100005 Type E). Z2te] 45 H=E317] $1% primers
+ S[32]19] Wl 3o FE(Bioneer Co., Korea) 333 TtH Table 2).
Maxim PCR premix kit(iNtRON Biothechnology, Korea)®} PCR thermal
cycler(TAKARA BIO Inc., Japan)& ©]-&3}¢] initial heating 95C=Z 5% &
o AxEd e, 94T, 55C, 72CollA 247 3024 F 35 cycles AAES

a

=
a1, last extensione 72CoA 78 FoF A A&
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Table 2. Nucleotide sequences of primer sets to detect C. perfringens toxins

. Product Primer S
Primer . : : 5 =3 sequence
size(bp) (direction)

Forward 5'—GTTGATAGCGCAGGACATGTTAAG-3

CPA” 402
Reverse  5'—-CATGTAGTCATCTGTTCCAGCATC-3
CPB’ o Forward 5'—ACTATACAGACAGATCATTCAACC-3’
Reverse  5'—TTAGGAGCAGTTAGAACTACAGAC-3
CPE’ ¥ Forward 5" —ACTGCAACTACTACTCATACTGTG-3’
Reverse 5’ —CTGGTGNCTTAATAGAAAGACTCC-3
CPT . Forward = 5'—GCGATGAAAAGCCTACACCACTAC-3’

Reverse = 5'—GGTATATCCTCCACGCATATAGTC-3

x CPA : Clostridium perfringens alpha—toxin

* CPB : Clostridium perfringens beta—toxin
x CPE © Clostridium perfringens epsilon—toxin

x CPI : Clostridium perfringens iota—toxin
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2178 574 1067} A|=E PCRE Z 7 alpha—toxin Fo =2 Sxld 574
Az FAEE S N G WEE 2 nS e AR & A= 1ol
£ cooked meat medium(Becton Dikinson Diagnostic, USA)S ©o]-&3}o] 7]4
ol HFste] 37ColA 18~24 AIRF d7ljdstar, o9 # 1 mE C
perfringens AE18] X2l SFP agar base(Becton Dikinson Diagnostic, USA)el
Lebsto] 37ColA 18~24A1%F &7] wid & 29 Hs 1¢9a3A F 233

vFow A BelE Ate] Felsh Aage skt

o,

A R 7)Aol 65% o] T-FE o] gl

EEGO70002%, 3=), L#7ke 2ol 60% o FHFHelsds edusd
(Farmavet ilac sanayi ve ticaret a.s., &S5 H%: A EEGM0O0006%, H7]),
SH7t= S dI TRE2TF 60% o Ol e dEHI(IF A=,
AESEHE: A40-2-79-61%, 3=)& A&

C. perfringensZS Wilkins—chalgren broth((5%)7]2ka}o] &l &l=f) o]
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A7 ZF 1067 5 9 HEES THkSE 3537 4539 555(51.9%)
3

Table 3. Results for the gross lesion score of necrotic enteritis in chickens.

Gross lesion

. Number of chickens(%)
score of NE

0 16 (15.1%)
1 15 (14.1%)
2 20 (18.9%)
3 32 (30.2%)
4 23 (21.7%)

* NE : Necrotic enteritis
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2. PCR A3}

THAAAMNSE o] &l F 1065 H9 & WE&ES HASE 43 535
(50%) R5olA C. perfringens alpha—toxin Tk A< veElfQith sddEEE
217 &3 T 207 4 (95%)oN A C. perfringens alpha—toxin Aol &<y

ATt

1000 Bipa

S0 bpa

Figure 1. Detection of C. perfringens alpha-toxin genes amplified by PCR.
Lane M : DNA size Marker (100bp ladder) ; Lane P : positive control ; Lane

1~5 : field sample ; Lane N : negative control.

Collection @ jeju



Aelf 2] ¢l SFP agarol] T=@ale] 37ColA 18~24A17F 7] vl & 29

dehes a8 93 23 o Ao thato] 2l 1tk (Figure 2).

Figure 2. Gram positive rod-shape

C. perfringens (Gram staining,
x1,000).
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PCR #AA} A3} C. perfringens alpha—toxin FA o2 Folx

< HE 3 A S Al AAE ofAl 3 ole =Feto] SFP agar
of Wi = Z fAlY A i e A AN A R 49 2

oulell A= HAFSE 2070 agar BFolA At
B o, 1008 21,0008 3] A
FoME @5 FEYE AT 2R EA(A) S 2 uI(C) A5 34w
fo] doldegSs Iy HojAe A BT 2y Hold- 2 &
of A¥glol thE kAol H|ste] gt FpEAdo]l Wiy W Aow FIEAT

th2 ofAlol] Hlate] zb s Aulg MR FolAol dE T
A

207 &% A=

S
o{}i
1>
1
)
&2
(03
o
=2
o
oy
)
ook
41
L
tllo
i

Table 4. Antibacterial effects of four natural extracts (NE) against C.

perfringens in agar plate

o Inhibition score for
Dilution rate

of NE

Z
e

bacterial growth

(Mean=%SD)
3.80£0.410°
2.40+0.681°
3.70£0.470?
4.00£0.000*
3.25+0.639"
2.1540.745"
2.8040.410°
3.75%0.444"
2.30£0.801°¢
1.30+0.470°
2.35+0.587°¢
3.40+0.598°

1X10

1x10?

1x10°

wN@Rev b JlwN@Nee i -JiwN@Nve -2

A B Ce s Gignificantlt differential pairs with same column(p<0.01)

A JHUXA ;B wlojad ; C:r ¥ ; D yESA
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C. perfringens= YAES Adte= Gram (H)wo = Hojr] BFS 3l Q)
o I Moz ARAZAHA Iy EAS21]. C. perfringenst= A
7F Adete Sa et AREET o SA&E AAskE type AT ThEolA A
AMS RS dov|H, AtlA AFs & & T SOl AEdHdTS Eet
i, a, B, e FAE AASE type BE & @4 Tl AEESS R o
B Z4AE AASE type Cx 49 A=5S5H 7IaddA A Fddd #odst
W, a, ¢ 545 A= type D= oA BEFETES 4273, a1 FALE A
dst= type Ex= FotA|, &, E7 9 45T L8]

T BAstE Thae ABOE= At EWol 47.2%, violg g A
Hol 16.5%% e oA o g2 M AWo] Wo] MAlst= o HT KB
¥ ATH13]. AEH o7 C perfringenss ol T39S AF Sty o=w
ALY AAs AR wo #EE 5 douw[1], oF 17~209% 9 S
90% o]&e] wi-¢- =& #HAES Ealg vf Jduk[27]. ol¢k 2 A A
e A Aol =2 HAAER Qlete] mulle] S st B AAA &4
= T = AAoIvH17]. A[10]¢] Aol W= gellA A e

=

25057(0.3%)2  ZAFEQI, 2505 B=oA  C

d

b

W&ol 81,0005
perfringens type A9 H8]&L 365 (14.4%)2 Hsta, 71 S[12]S IA}
A PR NdE FF] W 16975 YO E C perfringenss W d A}
307(17.8%) 9] &el&S Basdinh. 22y & A = 4 106575
o2 PCR AALE 343t A3 535(50%) X C. perfringens type A7} HEY
of A=9 Kol vt HF3] H& FHES el o9 T A=
AA o] tE27] wiio] vEhd d4Y T o, ofd A4t A5 3
o] Akgo] e 1990 W He o ® Ade 3 vk 2 A=
Aol AHEE Akl = IEE A Y e R A3
=

| e @99 bsdel Ee Ao

rr

ot

o2

i

=]
=

3}

[}

=)
ME oz
2
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oAof] o|stH Yo A 307F9 C. perfringenss #o]stRdnt Ar|EHEzE 2%
(70%) Rt g (100%)°1M Z2l&e] =A debgen, e 3070 C
perfringens TA = 86.6 %(267F)7} type AYS HIEPTE o= H AE
I A= FARE Fe e e AN R 90d ] ol 5 AAFA =il
X = C. perfringens type CH.UY+= C. perfringens type A7} Tro] IALAG %

of F2 pelsta 9ee A 9

¢

=

AfEol ok AW AFA FA @UTh BANE B AR

o] AFm Mt A&sto] FAMSE Aap g F2 Mol st vk ojFEH o
2 Saadrt IS WYt 53] Salmonella typhimurium®} Listeria

monocytogensol Wi+ 2tz 60117 2 36AIH7FA] AEo] odAES AEE

o
G E7E 9gol HANAT 55 MEHe) A e AAR vl £

g]}éo] o 3l xhﬁlo] ol%o] OL%—QO*E},

i) T (e}
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59 Ao w=H A HAo] A= SA bismuth citrateE A X3 74
e 7 sobglel weEl FAA] txo] Hleto] o] IAL Hwe] dFe] 2
23519l 91}, bismuth citrate$} F7]4HS 7ol A3 A Fo4 de Aol
Ho|A:= @rott}[29]. 2@ B AFqAE &7 & c
perfringens®| *&3}3& z=xe] Byt SHo| 9es Folady. =

Wellx 4 5[14]2 5 FE=5 A8 37 39 A dixzed Hlgte] T4

o
o -

o
o

3‘1

=T
=

AQ
o

ZFol FoAd A S7FsFal Newcastle disease virus % Infectious bronchitis
virus WA JFo WE AAG WHAWNZY SIS LlsgieH, Su FEE
0.3% ©l’ At& H7F A tiddwFe Ha B fFolvY S7HE Basith9].
gde] Hes FEES o8&ty Ass i Aol W dwadsE Abe
A 53] L= T Bt Age A == AdANE F deel
HAvH 2], 2y 2 AFeN = S5 2 SFHo] shrE npo] ™

A=l vt C. perfringens 225 o] S35/ e A 29kt

)
Aetar lew, i C. perfringens type A°]l Aol sl AT o] 242l
Atk gk HE APAA fHAbe A ge gEeR], gy gl ooy gy

A | C. perfringens A 3] -+ FHFaH7} d5ol T
Atk webA T ok A& AFES BASe 1 g3t g4sEdd, ddE
AAZE 187 7t AR Al AEDES QAT & A AE8A Ev v oFA

2 Abgo] Zbsd Aow AsHt.

O
=

7o HAEZA

!
O
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S metsta, R8¥ C. perfringenso] thate] Aok a4 S A
=9

A7 e ge 2

1. A A 1065 T 9
Aol 559°(51.9%) A TZ= Ao

2. &= 106579 AUE&E9 diste] PCR #HAAF A3} C. perfringens type A2
AL 50%=E YEMS

©w

TAEE= 210 A 5 T 2070 5 (95%)oN A C. perfringens 7+$3
o] gl At

4. vjR] Aol C. perfringens A Wt FEIA ¥~ W QY
o] % oA FadsE YeIlon, dA sAu & FESHIY gart

Vg e,

o

ojge] A3 AxelA EQA, TUXA P o e A<

=
A Ao UAF C. perfringensol| thste] & azs eI
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Natural Extracts in Non—antibtiotic Treated Broilers
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Abstract

This study was performed to investigate the prevalence of necrotic
enteritis (NE) in eco—friendly chicken farms and the antibacterial effects of
natural extracts against Clostridium (C.) perfringens, the causative agent of
NE.

A total of 106 intestinal samples of broilers reared with non—antibiotic
feed from 21 chicken farms were collected. Grossly NE with hemorrhagic
exudates ranged from grade 3 to grade 4 was detected in 55 (51.9%)
samples. Based on the polymerase chain reaction, C. perfringens type A
with alpha—toxin was detected in 53(50%) intestinal contents. Phytoaccin,
Green—porce and oregofarm showed antibacterial activities against C.
perfringens with the concentration dependent manner on agar plate.
Phytoaccin contained oregano essential oil had very strong antimicrobial
effect against this bacteria. These results suggest that oregano essential oil

could be use to control NE in chicken farms as antibiotics substitutes.

Key words : Antibacterial effect, Clostridium perfringens, Natural extracts,

Necrotic enteritis, Broilers
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