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ABSTRACT

Clostridium perfringens is a gram-positive, spore-forming and anaerobic bacterium which
is widely found in the food and intestinal tract of human and animal. C. perfringens can
cause diarrhea and abdominal pain in human and necrotic enteritis, enterotoxemia and
hamorrhagic gastroenteritis in animal due to several exotoxins of C. perfringens. e.g. A
type a-toxin, B type a, B, ¢ and C type a, B. This study was carried out to search
antibiotic alternative against C. perfringens from plant resources and evaluate efficacy of
antibiotic alternative according to the experiment method. 15 kinds of plant extracts had
antimicrobial activity against C. perfringens and MIC of Castanea crenata, Ailanthus altissima,
Fraxinus rhynchophylla, Aster pilosus, Agastache rugosa, Patrinia scabiosaefolia, Ampelopsis
brevipedunculata and Geranium koreanum were 1.02mg, 1.02mg, 0.10mg, 0.99mg, 1.06mg,
0.93mg and 0.10mg, respectively. Ethanol extract of F. rhynchophylla and G. koreanum
suppressed growth of C. perrfringens in a dose-dependent manner as well as salinomycin.
Although 0.01mg/mL of F. rhynchophylla and G. koreanum extract did not affect growth of
C. perrfringens, absorbances of broth treated with 0.1 and 1mg/mL of F. rhynchophylla and
G. koreanum extract were decreased compared to non-treated group. At a concentration of
0.1lmg/mL, ethanolic extract of F. rhynchophylla inhibited growth of C. perfringens about
81.8% compared with control while 1.0mg/mL of G. koreanum extract inhibited the
growth of C. perfringens about 68.8%. Moreover, ethanol extract of F. rhynchophylla and G.
koreanum stimulated the growth of B. bifidum about 5~20% compared with control after
treated with the extract for 24~72 hours. Antimicrobial activity of F. rhynchophylla and G.
koreanum extract were not altered after heated at 100C for 60 minutes and sustained in
wide range of pH. These results suggested that F. rhynchophylla and G. koreanum extract

could be used as natural source for the development of antibiotics alternative.

746 & M, AAZZAD}



S AN WA E FGe TAFT BPHA gho] RS A 5w glon
Fgoz A% FE AR FAS B2 L AN /42 dehtn gon, ALYANA A
& WalE WANIE T B

S FE37] A% ditez A FAANA A A

ATHSonger, 1996, Petit et al., 1999, Yim et al., 2011).

e HAE A AAEY Fa7F 53 dor FHAAE

AA, AdA, F71340A4, AEFEE L A9SAA 5ol BaH
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7V FAANAA FRED SR e 2329 5
FAANAA A L FIEAEH = 98 WU 5 305 FEAYS Adste F
£ES XﬂJ—O}ﬁ‘:}(E 1). FEE& 4 429 AXAE 100gS &S 2L7F EA%E 5L
AzrEekaael] Yal 100rpme] £ 24A13F Fotb wykste] 23] whE 223 v, oAVt

s
ZH Qe Z271E FHAA FHAEES A ASHL rotary vacuum evaporators 0]%3}@ <A

~

T F, 55 THEAXVIE ol&ste] AEAIA -20TlA ‘@EEJO}WH APl AL
&3l tH(Lee & Shin, 1991). SAFA AT C. perfringensell gt A &S 7H A= 2
EFEES Aderiflste] AEdgtao A YRS C. perfringens(type CO)FE WG =
G849 A= AT
% 1L FEREAFEFEFE) TF
HHAHS At 13
P1 ClaBas Castanea crenata Siebold & Zucc.
P2 955 Aralia cordata Thunb.
P3 e Sedum kamtschaticum Fisch. & Mey.
P4 7V v Castanea crenata Siebold & Zucc.
P5 s Saposhnikovia divaricata Schiskin
P6 53744 Cirsium nipponicum (Maxim.) Makino
pP7 e Sedum kamtschaticum Fisch. & Mey.
P8 VSV Ailanthus altissima (Mill.) Swingle
P9 =34 Fraxinus rhynchophylla Hance
P10 G5 Aralia cordata Thunb.
P11 o] & E A o] Aster pilosus Willd.
P12 vlel g Patrinia scabiosaefolia Fisch. ex Trevir.
P13 e Ulmus davidiana var. japonica (Rehder) Nakai
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dAHS Ly S

P14 VIRR AR Actinidia polygama (Siebold & Zucc.) Planch
P15 Hj = &F Agastache rugosa (Fisch. & Mey.) Kuntze

P16 LIRS Oenanthe javanica (Blume) DC.

P17 ulE}E] Patrinia scabiosaefolia Fisch. ex Trevir.

P18 =R Actinidia arguta (Siebold & Zucc.) Planch

P19 7N = Ampelopsis brevipedunculata (Maxim.) Trautv.
P20 ulE}E] Patrinia scabiosaefolia Fisch. ex Trevir.

P21 =T Aceriphyllum rossii (Oliv.) Engl.

P22 LIRS Geum japonicum Thunb.

P23 H BRI Hippophae rhamnoides L.

P24 S Rhododendron brachycarpum D.Don ex G.Don
P25 SZo|AE Geranium koreanum Kom.

P26 A Pteridium aquilinum var. latiusculum (Desv.)
P27 BEU Weigela subsessilis L.H.Bailey

P28 S Rhododendron brachycarpum D.Don ex G.Don
P29 3ol Wasabia japonica (Miq.) Matsum.

P30 B Rhus javanica L.

1) A & 9 HLA (C perfrmgensﬂ Ezmerza)-J P -‘73,7}

FAARAA BB & o %
method) 2.2 &89S =743t ﬂiﬂz‘ri‘ﬂgi 243 oA 7549} vl w3k .o,
ANEFZEY FUFt BT & ZASFI T Choi et al.,
2007, Kim & Shin, 2002).

TEE A3l 30%9] AEFEES IR NO(nitric oxide)
A . NO AAHF 4L 98] RAW264.7 AIEFZ 96 well platesl] 1x10°cells/well
o FERE EFet] 243t TR g Ty A2 FE2ES FF 100pg/mLe] FETF HEE A

—1 0
AeEFEEs Adste 2447 T MF ¥, F4 HES MIT assay= &3l 46}

(Carimichael et al.,, 1987, Lee et al., 2003).

FAA AL S l‘%
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& o]&3ste] FEstlen gxedEs dYrids Fosila, AdEERe ddFE=S

AF&-3H At (Park et al., 2008, Lee et al, 2010). HE =23} A FE=AS ol 2
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9y =

P
F (paper disc diffusion method)2. 2

B 23 $H & &

5
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[

A AA

7}.

Al
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A
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B

o (3 3).

3

1

3 3. C. perfringens (type C)oll o

Antimicrobial activity NO. Antimicrobial activity

NO.

ND

P16
P17
P18
P19
P20
P21
P22
P23
P24
P25
P26
P27
P28
P29
P30

P1

ND

P2

ND

ND

P3

++

P4

ND

P5

P6

ND

P7

ND

P8

++

+4++

P9
P10
P11
P12
P13
P14
P15

+4+
ND

ND

ND

ND

ND

ND

ND

ND

ND

* ND : not detected

: 10mg/mL, +<3.0mm, 3.0mm<++<5.0mm, 5.0mm<+++

** Concentration

o
T

10°

1) SA Zd 4 BAA(C. perfringens®t Eimeria)©]

ol

A
el

SRR

ol
ol

EEEDIE

)

o)
o

2 A& % (minimal inhibitory

s

concentrations, MICs)& =74

tgom, 1 99 FEELS 0.93~1.06mgo 2 ZAME ATHEE 5).

O 2~ =]
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# 4. C perfringens(type A, C) &4 2 AW (Bifidobacterium bifidum) AA| 274 &
(Broth dilution method)

20
A

Sample B. bifidum C. perfringens type C C. perfringens type A
NO. A& (%) 2} A & (%) A& (%)
P1 8.9+1.8 96.5+0.1 98.4+1.3
P2 10.4+1.5 27.9+2.6 97.0+0.1
P3 ND ND 128.0£2.0
P4 100.0+0.5 99.6+3.5 92.6+1.9
P5 ND 9.8+0.5 97.2+1.0
P6 ND 4.4+3.32 46.812.1
pP7 37.5+4.7 99.5+1.8 92.5+4.3
P8 ND 98.4+0.9 98.7+2.1
P9 ND 109.7+1.9 88.9+1.8
P10 48.2+0.3 101.7+1.6 92.6+5.9
P11 ND 100.3+0.4 98.9+1.4
P12 13.5+8.5 0.2+2.3 100.1+3.9
P13 ND ND 93.8£3.9
P14 ND ND 105.64.5
P15 ND 98.7+0.0 101.5+0.7
P16 12.1+0.9 4.3+0.7 0.2£3.7
P17 10.6+1.9 96.0+12.0 94.6+3.0
P18 20.6+2.2 98.0+1.0 93.3+1.3
P19 ND 99.4+0.9 106.9+0.0
P20 66.6+1.6 99.5+0.8 98.4+1.3
P21 100.0+1.0 100.0+0.0 92.6+1.8
P22 33.8+2.6 93.7+2.9 98.2+1.1
P23 43.4+1.0 97.8+2.4 90.8+2.0
P24 57.1+2.2 100.0+0.5 100.6+0.3
P25 ND 102.8+1.2 103.9£1.5
P26 ND ND 1.0+0.1
P27 ND 45.2+0.5 94.3+0.5
P28 41+2.6 56.7+3.8 100.1+1.8
P29 ND ND ND
P30 ND ND 90.0£9.8

* Concentration : 1Tmg/mL

** ND : not detected

i 5 8% A= FEE9 MIC

NO. pl P9 pll pl5 pl7 p19 p25
MIC (mg) 1.02 0.10 1.01 0.99 1.06 0.93 0.10

* C. perfringens type A
** Broth dilution method
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s, 5 3
AR w2 Ao TPA EX A 79 A7} 4533 = 77.6pm 2 BT il 258 =718l
o (i 6). 1YY, GRolE FEE v T FEES TPAY SAld =X A] TPAC 9
3 A e GRo|EFEE0] 338~37.0% AHERE YElYoH, I FEES Y
Z tiH] 18.8~349%9 AFAEHAE UEIATHIE 4). HE2=HZ AFES I EIY A
go] 379%0e kst guto|E FE2EY T3 FEEC ¢4 FAGHS AL
Jde Ao =2 Z=AHALh w3 A thAAY B9 F5HIY Al in vitro D in vivo AN FE
ol FAANAA ] &5e wa R F FFHAAE Adste Aol o Aol &
IZazl=}

AA = Thickness (yn)
Normal - 2000 + 7.8
Control - 453.3 + 77.6
2to] 2H(T1) 100mg/mL 285.7 + 21.8
gko] 24(T2) 500mg/mL 300.3 + 394
&l 3 3H(T3) 100mg/mL 3683 + 58
3l 33H(T4) 500mg/mL 295.0 + 18.0
Indomethacin 25mg/mL 281.7 £ 29
40 4
600
— 351
500 ;i:, 30 4
E 400 % 25
g 300 43 0 1
é 200 E 51
& g 10
100
5 4
0 04 T T

T1 T2 T3 T4 INDO

@) FREDY A BARIS, A5, AF ) £ Bt
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Ao %2 BAse] APPEE B wnd 29, FHUEZ GOT, GPTFA7H 34
a2 ol gadtel ofBl o8 UHAHl FYHoR FAHASS FAstgon,
NS 8 A AFAE GG VA oh HPI: 7 2He] FAE 2 Hol7h tehtA
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Nor T T2 T3 T4 T35
Time(h)

% 9. Salinomycin 3 &4 (C. perfringens)

EFY R FEE9 A, v e 13829, BV FEES 0lmg/mL =2 A
g Al AP AR FE22EPs WAT] S 81.8% JAsACn, 1 & ujgA|Tte] Loz
WA Edo] F43] ASIATH (29 3-10). Fulfreldre] vigzEtE el gk &4 HA A,
EFAUY FEES 0lmg/mL T2 72h g Al BlgzatEElee] S 160% 3590
prebiotic &5 AEE B AZAIRE HlEsHdT (2 3-11).

oD (650nm)
Growth inhibition (%)

Y

[ 10 20 30 a0 50 60 70 80

a0
Time(h) Time(h}

a9 10. =¥d FE== 84 (C perfringens)

0D (650nm)
Growthrate (% of control)

o 10 20 30 40 50 60 70 80 24 48 72

Time(h)

a9 11. 3% d FF% prebiotic &% (B. bifidum)

S2olAE FEEL Img/mLEyEE AAA ] st WA A wjF A 2443

S WA WAL 688% AAFIoH thih 7Aad)E s 7242 7R
Jrgds A (1Y 12), EFdUE FEEY v A 9 5% oS MR
= o= A}E%E‘r. E3, Img/mL F=olA 72412 B3 X Al B3 =8bH 2] et o]
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