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The Effects of Mannyeon-hwan on Acetic Acid-induced Ulcerative Colitis in Rats

Won-ho Kong', Bum-hoi Kim? Won-ill Kim'

'Dept. of Korean Internal Medicine, College of Korean Medicine, Dong-eui University
2Dept. of Anatomy, College of Korean Medicine, Dong-eui University

ABSTRACT

Objectives: This study was designed to verify the effects of Mannyeon-hwan (MNH) on acetic acid-induced ulcerative

colitis in rats.

Methods: Ulcerative colitis was induced in male Sprague-Dawley rats weighing approximately 250 g by injecting acetic
acid through the anus. Rats were classified into four groups: normal group, control group (acetic-acid, AA), low concentration
group (AA+MNH(L)), and high concentration group (AA+MNH(H)). Body weight, visual evaluation of the colonic mucosa,
anatomical histological changes, and changes in the expression of proteins in colon tissue were compared and analyzed.

Results: Compared to the control group., the MNH groups showed significant recovery from weight loss and mucosal damage.
The expression of inflammatory proteins such as TNF-a, IL-6, IL-18, NF-kB p65, MPO, and COX-2 were significantly
decreased in the MNH groups compared to those in the AA group. In the MNH groups, significant changes in proteins involved
in apoptosis such as caspase-3, BAX, and Bcl-2 were observed compared to those in the AA group. Additionally, changes in
the expression of TNF-a, IL-6, IL-18, NF-kB p65, BAX., and Bcl-2 were greater in the MNH(H) group than those in the

MNH(L) group.

Conclusion: Mannyeon-hwan was found to be effective in suppressing inflammation of the colonic mucosa in ulcerative
colitis, inhibiting the expression of inflammation-related proteins, and suppressing damage to the colonic mucosa by regulating

the expression of apoptosis-related proteins.

Key words: Mannyeon-hwan, ulcerative colitis, acetic acid-induced, TNF-a, IL-6. IL-18, NF-kB p65, caspase-3. BAX.
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T°r“ 3t 2 F oA ThidE Foidt
ﬂ W3} 45 *P"]E?}J a}fﬂ.

2 479 2E AL OOH e sEARS
2$113]e 74 % w3 whet AP eH(5al
W3 R2023-010). AgsES (FUEZ(A7| =, A
SHal=t) ol A TJ glom, oF 250 g 32 Sprague-
Dawleyﬁﬂ 7 37 2rkEE AREY 3Fe

T 23~24 C, £ % 40~60%2] 37NA 24 12
"]7} H/qte] 2AHEH 02 FAEE AFSALAM, T

F 49 ARE AFEA TR Agsa,

AR 94 AR B30 17 o A F
A3l
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Table 1. The Amount and Composition of Mannyeon-

hwan (MNH)
Herbal name Amount (g)

Cyperi Rhizoma (&) 600
Ginseng Radix (A%) 600
Glycyrrhizae Radix (H%) 600
Agastachis Herba (#%&) 600
Amomi Fuctus (#12) 600
Atractylodis Rhizoma Alba (Hitt) 600
Magnoliae Cortex (JEAF) 600
Sinapis Semen (EZ+F) 600
Myristicae Semen (/A55&) 600
Zingiberis Rhizoma Siccus (§¥7%) 600
Aucklandiae Radix (R%E) 600
Arecae Semen (FE#fF) 600
Crataegii Fructus (1U%) 600

3. HIYY CHEH wet

Prkele] AL guleld 4 Foz prglo
™, 77+ dub(Normal), HERF(AA, acetic acid).
A5 =7(MNH(L), low concentration of Mannyeon-
hwan) @ T%=Z(MNH(H), high concentration
of Mannyeon-hwan) 2.2 %3}t 2 o Fof A
= 3AF AggEs FE37] S8 acetic acidE
A3l 31FE ether2 vlEAI7] £ 917 0.2 em,
Ze] 8 em9 polyethylene catheter® 317 3HFo

2 A6~7 ecm)3L 2 mL of 4%(v/v) acetic
addE FYU3t HAEE FEAFE £ F
Eo] A 4T mElE 9E B H
AAE 12T AR A2 AsEL 2 2
B ool acetic acid® FYsHon, dukdeE
AYAEFE TYs Aoz Rt
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= 04, oFsk &4H0~25%)
s 43 H25~50%)-= 24, AT &4
G0-To%) e 38, A4 245 AR 24
(5% S o2 BARA, 2ATA 3}

8. jdxkx-lmo| HEERISHA b=t
AR s BxA st ql HIE FEE] 9
3] hematoxylin and eosin(H&E) g4 o] AH-&5 9l
o}, 2#4 %A% neutral buffered formalinell 2441
7+ Eot 1A Holl, 32 B 24417 Fo Al
3

qaiie). 2 F olehew 949 242 sfelles

>

1|8 % rotary microtome(5 um, Leica Biosystems:
Wetzlar, Germany)< ©]5-3fe] HH3}g o,
ez B33 u|7 (light microscope, Olympus
Corporation, Tokyo, Japan)< %3 Hzslg]on
£ H&E+ X100, 99942 X200
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BIF|OIM acetic acidE Fer=l HQk CHANO|| CHSt ohAStko)

EE=S RN
Primary antibody: anti-TNF-a(ab7977, 1:200
dilution, rabbit polyclonal: ABcam), anti-IL-6
(5c28343, 1:200 dilution, rabbit polyclonal, Santacruz),
anti-IL-18(SAB5700690, 1:200 dilution, rabbit
polyclonal, Sigma-Aldrich), anti-NF-kB/p65(ab16502,
1:200 dilution, rabbit polyclonal, ABcam), anti-COX-2
(SABbH600153, 1:200 dilution, rabbit monoclonal,
Sigma-Aldrich), anti-MPO(ab208670, 1:200 dilution,
rabbit monoclonal, ABcam), anti-Caspase-3(SAB5600063,
1:200 dilution, rabbit monoclonal, Sigma-Aldrich),
anti-BAX(ab7977, 1:200 dilution, rabbit polyclonal,
ABcam), anti-Bel-2(sc783, 1:200 dilution, rabbit
polyclonal, Santacruz) 2 PBS(phosphate buffer saline)
9} Triton X-100& A2 $Ho= Mg &4 T
oA 12417 vEFe-AIFEL o] % 24]& PBSE A
Y2, abidin-biotin immunoperoxidase®] "4 (ABC
Vectastain Kit)ell w2} Z-2b 1417048 ub-gA| 3t
Honk-g-o| 235 A3 )98 &) sfellA

=93 AAHA (cells/120,000 pm*) W M oF
AurS A £4Z Infinity Captureimaging software

(ver.3, Lumenera, Canada)S AH&dle] 2 3}e]

28} s,

10. SHSHH 24

A% 2E A3+ Tukey's AHEAAS 34
ANOVA(one-Way analysis of variance) 4 %
& o4 RS Tl & student’s t-testE AH-

shed pX0.05 & p<0.01ﬂ Sl For =39
BEE 9 £X= J7+xFH 2} (meantSD) &

AEEES

_u_
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Fig. 1. Body weight changes of rat for 14 days.

Data represent the mean+S.D.

--¢--Normal

—a— AA
—x— MNH(L)

-« = MNH(H)

* £0.05 compared with AA group
#* X0.01 compared with AA group
AA : acetic acid,. MNH (L) : low concentration of Mannyeon-hwan, MNH (H) : high concentration of Mannyeon-hwan

AA

MNH(L)

Fig. 2. Effect of MNH on macroscopic appearance
of colons of acetic acid-induced colitis rats.

AA : acetic acid, MNH (L) : low concentration
of Mannyeon-hwan, MNH (H) : high concentration

of Mannyeon-hwan

day

45

Colon mucosa damage index

0.5

0.0

AA MNH(L) MNH(H)

Fig. 3. Colon mucosa damage index (CMDI) of

normal, AA, MNH (L), and MNH (H) groups.

Normal group showed no damage to the colon
mucosa.

Data represent the mean+S.D.

* £0.05 compared with AA group

AA ' acetic acid, MNH (L) : low concentration of
Mannyeon-hwan, MNH (H) : high concentration
of Mannyeon-hwan
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BIZ|0|A acetic acidE =l H|2kA CHANO| ChEt DHABIe| 3t

4, ZAMEO| SR XE|SHA 3}

7+ AgEe] FUg 199 24 A& A3
of H&E A4S Algste 28ty w3s 42
g A3} acetic acidE FoAS 2L A$ A9
(mucosa), -5 (lamina propria), A%8}zA]

(submucosal tissue) ¥ <3 (muscularis) 7HA] A
AA el A=A £ HAzho] WA v, Arx
T3 PR S Tl vis olgdt d%
M2 Azl A3 °47<ﬂﬂ%%ﬁ] Ayl H
3 1A o E=ag Aske] 9itH Fig. 4).

5. 2% ZZX0M2| TNF-a2| izt

A% zAel| A2 TNF-a9] w3 koA
T mloksA ARG oM, dxTdMe FHE
Y ZrPh RS W, AT s
oM Hxgel nls) Aoz dde] i
e, Asnel vsl 2eELelA b5 F
A& 2d Aarh 2= (Fig. 5

] £ vl2e FAAME dubE, o
AEEL, AsTee] 47 125421, 565i
8, 42.346.07] (cells/120,000 pm’) & ZAF o],
T, AFET EFA dx2d H] s
o] F24 Al FHAsk e (1X0.05) (Fig. 6).
6. 2% ZZ0Me] IL-62| LeitHS}
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T30 27 12.041.0, 62774,
(cells/120,000 pm®) & A= o],
TRA] d el g
3o (p<0.05).

Hlaete] g EeA o
1 ZF7h el = 9ok (p<0.05) (Fig. 6).
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Fig. 4. H&E staining of colon in rats of normal,
A, MNH (L), and MNH (H) groups.
(maghification, x100)

H&E : hematoxylin and eosin, AA : acetic acid,
MNH (L) : low concentration of Mannyeon-hwan,
MNH (H) : high concentration of Mannyeon-hwan
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. 5. Representative images of immunohistochemical expression of TNF-a, IL-6, IL-18 in rats of normal,
AA, MNH (L), and MNH (H) groups (magnification, x200).

acetic acid, MNH (L) : low concentration of Mannyeon-hwan, MNH (H) : high concentration of Mannyeon-hwan

Normal AA MNH (L) MNH (H)

TNF-a 12.5%2.1 56.5£8.5%* 45.8+5.8**# 49.346,0%%%
IL-6 12,010 627274 53,9537 18,8839

IL-1B 9.7£1.0 53.0£4.2%* 49.243.2%* 4214617 %

(cells/120,000 pm?)

Fig. 6. TNF-a, IL-6, IL-18 immunoactivities of colon in rats of normal, AA, MNH (L), and MNH (H) groups.

Data represent the mean+S.D.

#* X0.01 compared with normal group

# X0.05, ## p{0.01 compared with AA group
+ p<0.05 compared with MNH (L) group

AA : acetic acid, MNH (L)
Mannyeon-hwan

. low concentration of Mannyeon-hwan, MNH (H) : high concentration of
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BIZ|0|A acetic acidE =l H|2kA CHANO| ChEt DHABIe| 3t

8. A& ZZ0|MS| NF-xB pebe| LsdtH st
A ZA oA e] NF-kB(nuclear factor kappa-
enhancer of activated B cells) p659]
wlepalA Basiglont, ox
el 2P} AR, B, A
2o W5 A Ao

light-chain-
B I s P
o A& Tt

1%5%01]*1— Wz

ol wls Ee] frofA A A4 }‘}i‘ﬂr X0.0D).
T, Aered vlaste AemTelA

A Sle W 2t 3—2}°]F‘4°44(p<005) Fig. 8).

9. Z& ZF M MPOS| st st
2 Ao A 2] MPO(myeloperoxidase) 2] 3
Juptol M= v ks #AE gl oY, 2T

J

o il

L

2ol b2 orle
cet 4ol
‘_.

O7H(cells/120 OOO um)
. FEFo A 2ol
n]&] o] TrJ/‘q WA FHA }‘}i‘ﬂr 2X0.01) (Fig. 10).
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44
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10. 2% ZE0Me| COX-22| et}

A7k zA 02 COX-2(cyclooxygenase-2)2]
AubFo| M= vl ofslA FEE o, 2T
] 2‘57}7} HAE U W, A

2 W] A ﬂ‘iidﬂ] Xil“‘::—(ﬂl H]%H 5’.%1%
oA o5 el W vk RE Sk (Fig. 9).
94 SHA T WA 2SS B2 A

NE QU NEZ ASEZ TEEL] 47 104
+1.6, 54.4274, 45.7+4.4, 45.1+6.470 (cells/120,000 ym?)
2 245, ASEL TFEF BTN Bz

Hj3 o] frolAd A 2Haskiek(pX0.05) (Fig. 10).

Normall £ 4 % Sl o MNHL) e

"

A ERGEESERSNES k() SR A i T

Fig. 7. Representative images of immunohistochemical
expression of NF-kB in rats of normal,
A, MNH (L), and MNH (H) groups
(maghification, x200).

AA ' acetic acid, MNH (L) : low concentration
of Mannyeon-hwan, MNH (H)  high concentration
of Mannyeon-hwan

ok

50 m
*x T
HH
*k

Immuno-positive Cells of NK-kB p65  (cells/120,000 im2)

m .
0

Normal AA MNH(L) MNH(H)

Normal | AA |MNH (L) MNH (H)
10.2+ 49.4+ 40.8+ 355+
0.7 | 40% | 3857 | 367
(cells/120,000 ym?)

Fig. 8. NF-kB immunoactivities of colon in rats of
normal, AA, MNH (L), and MNH (H) groups.

Data represent the mean=S.D.

#* p<0.01 compared with normal group

## 10.01 compared with AA group

+ p<0.05 compared with MNH (L) group

AA : acetic acid, MNH (L) : low concentration
of Mannyeon-hwan, MNH (H) : high concentration
of Mannyeon-hwan

NF-xB




Normal f : . Normal

¥
¥

AA AA

MNH(L) I ) .| MNH(L)

'

MNH(H) & MNH(H) el
7 s~ [/ e & . F

CMPO O 0X2

Fig. 9. Representative images of immunohistochemical expression of MPO, COX-2 in rats of normal, AA,
MNH (L), and MNH (H) groups (magnification, x200).

AA © acetic acid, MNH (L) : low concentration of Mannyeon-hwan, MNH (H) : high concentration of
Mannyeon-hwan

70

*k
60 ok

# %

50
ok H#
T *k

Immuno-positive Cells of MPO (cells/120,000 pm?)
Immuno-positive Cells of COX-2 (cells/120,000 ym?)

1OJ m J
0 0

Normal AA MNH(L) MNH(H)

Normal AA MNH (L) MNH (H)
MPO 10.5£1.0 H4.3+3.8** 41.7+4.6%*44# 39.845.0%*##
COX-2 10.4£1.6 H4.447 4** 45,744 4%%% 45.146.4**##

(cells/120,000 pum®)
Fig. 10. MPO, COX-2 immunoactivities of colon in rats of normal, AA, MNH (L), and MNH (H) groups.

Data represent the mean=S.D.

#* p<0.01 compared with normal group

# X0.05 compared with AA group

#4# p<0.01 compared with AA group

AA © acetic acid, MNH (L) : low concentration of Mannyeon-hwan, MNH (H) : high concentration of Mannyeon-hwan
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BIF|0 M acetic acidZ =l Ht4d CHAAO Cist oHASte] gt

1. a2z _75’5101|A19| Caspase-32| Zodt 5} A4 emA o PN ELE v w3 $A4)
AR zAe 9] Caspase-32] &L duld M dub, dx2d, AsES AeETe] 47
ME ]-}5]'71] FEE G o, LM st 11.1+0.8, 32535, 29.5+2.7, 28.5+3.37] (cells/120,000
W SUPF #EEAS i, AeELY s E m)E EAH], xrgdA dzLa vlast
TolM e x| vlE] AHoE Wde] A of Wale] 204 QA FHAakdeH(pX0.05) (Fig. 12).
HaeH, il"“::*"ﬂ Hla] EEdAM oS T
Q3 e 7Hav BAE ok Flg 10). 13. 2% Z=Z0M2] Bel-29| wadtst
U o m A o WA ELE B wE £ A% zAe)x9 Bel-2(B-cell lymphoma 2)<]
M= dubs, W2 ASED E%E—fﬂ 7+ 95 > dubro A= vl okstA IHAE o, 2T

+0.9, 48.3+5.3, 37.6+6.6, 34.9+4.77 (cells/120,000 um?) dAe Feld 1 F7bF HEHS W, A

2 ZAH, AFEd LEET EFoA ozl TETH IeELME vzl vE AHeR
] o] oA A A K0.01) (Fig. 12). W o] Z7HE . AsETel vl g ETl
A oS FEg e S77F #EE A (Fig. 10).
12. 27 Z20l|A2 BAXS| hedtist A HHA F WFNELE w23 $A]
A% zA A2l BAX(Bcl-2-associated X)2] M= ik, 27 AFsEd eETe] 47 07
W gubo| A= mlopsiAl FEFHG o dx 1.2, 26.7+4.0, 30.8+2.8, 36.5£5.37H (cells/120,000 ym?’)
Tl M= FEE T S R v, A 2 FAHY, ATEd, IFET EFA 2T
TELH AEEFAAE b2l vlE Aoz of vl Wale] f-24 A 78k = (p<0.05).
Wl o] ZHAE Y EE, AeETel v EEol g, As=dd vasted 2FEEdelA £
A oS TR e 2R EE e (Fig. 1), A ole EE ZArt FIE AT (<0.05) (Fig. 12).

Normal Normal Normal
AA AA AA
MNH(L) MNH(L) MNH(L)
.~‘r“ 3 4
MNH(H) ¥ MNH(H) Wl e S
EH AN S f av TR aBE (:t. ,4 L/
Caspase-3 BAX Bel- 2

Fig. 11. Representative images of immunohistochemical expression of Caspase-3, BAX, Bcl-2 in rats of
normal, AA, MNH (L), and MNH (H) groups (magnification, x200).

AA : acetic acid. MNH (L) : low concentration of Mannyeon-hwan, MNH (H) : high concentration of
Mannyeon-hwan
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Immuno-positive Cells of Caspase-3 (cells/120,000 ym?)
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Immuno-positive Cells of BAX (cells/120,000 um?)
3 @ 8 hd 8 &
-

o

Normal

MNH(L) MNH(H)

Normal AA MNH(L) MNH(H)
1
° Normal AA MNH(L) MNH(H)

Normal AA MNH (L) MNH (H)

Caspase-3 9.5+0.9 48.3£5.3** 37.616.6%## 34.944 7*%# 4

BAX 11.1£0.8 32.5+3.5%* 20.5£2.7%* 28.5+3.3%%%

Bel-2 9.7£1.2 26.7+4.0%* 30.8+2.8**# 36.545. 3% # #1
(cells/120,000 pum®)
Fig. 12. Caspase-3, BAX immunoactivities of colon in rats of normal, AA, MNH (L), and MNH (H) groups.

Data represent the mean=S.D.

#* p<0.01 compared with Normal group
# p<0.05 compared with AA group

## 10.01 compared with AA group
AA : acetic acid, MNH (L)
Mannyeon-hwan

14, BAX/Bcl-2 8| w3}
BAX/Bcl-2 H]&& wlmat Aglrs Qukz.
115, 12

T/H —r—xiov,‘—r*

5 =
—c°ﬂ HlﬂH "Jﬂiziﬁli & ﬂ% Hez 3elHgl

o}H(Table 2).

 low concentration of Mannyeon-hwan, MNH (H)

. high concentration of

Table 2. BAX/Bcl-2 Ratio

Normal AA MNH (L) MNH (H)
1.15 1.22 0.96 0.78
AA : acetic acid, MNH (L) : low concentration of

Mannyeon-hwan, MNH (H)
Mannyeon-hwan

. high concentration of
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g 2 glon, A A 3] A zAeA ZR2EEHRIE A AL 95 55 &
NF-«B p659] &A4le] FA Z7}5]e] loh¥. NF-« Wl o]2|3k 7)1 Ee] BHEEe] WA 45E&
B A& JAFoEzA WA 454 A Ads P, F kA el B oMo FEAY
A A 4 olvhe ATl EIHI 9le], At A AFAQ HAzA e w8 A Abgle
A qAdG A2s FGrlete F3 AR A} COX-2, PGE2(prostaglandin E2) % iNOS a2l
£57 . o)A FEAY ATlME NF-«B WEo] F7tEe] d3A HF 2 A F Sl
o] Wz B8 A HAgde] Aeads gl FEE Aoz RyuFglen® C0X-29 A4
shdoHil 2 7oA dubgel nlE dz2E, H3tE B3 A A9 AsEdE s
A ed, PeELoA NF-«B p6he] wae] = Qo 2 Ao Qubgel vlE) HxE, A%
Aok, Bzl Wl ABEE, W 2 TEEIN 0X20) wale Zrlde
7oA E Hdel f94 A A= (pK0.0D). H(K0.0D), HEel vls) AFEd, AsmdelA
w3 P Tl Assdd vlsl f9A4 UA F = o] £94 Al AR e (X0.05) (Fig. 9,
285 (1X0.05) (Fig. 7. 8). o5 E3 whdsho) 10). o] 4502 Qg A Ao F43 &4
AFS AL N 22 £, 935 Al COX-2 #x7} $73tar, nhd o] d5ue&
£ A&A7)= NF-kB 84E& A3l 54t A&A 7)1 COX-29 wade AAAA 959 F
5 A 23t ol AR AL M JAs Ao H3de 2945 JepMe
MPOE 257 v/l 958k 3718l7] 14 Ao AT 4 9l
F45E Axoloh AN A sFTE 3ol Aol e Ak WA Ao 7sE
AT, A% AN EFTE 9 3= 3} 7] 3 apoptosisE FLEHEE, A g
FUsted H5 ubsS doH, Pl o3 A o] W] e apoptosis7t FefdE Ao

)

MPO7} Zwle] Hu€d} webd] MPOS A= B AT, apoptosist M ES] AAA dds
5 A8 3579 Ad AE 2 95 1 3ol Fedd F oozl &AM AR AAE
A7 ZAF 4 gl o)A FEAY oo 3t =23 cholt)l. apoptosisol| A caspase= &
3 9]

o2 24

MEZ MPOS &4 W3ts B3l A3 A4 A2 d&gS s, 1 FolME caspase-3E 7HE
Agads Fostdos, B dene duk upA] bl FAdshE| o] A EE AFEA| 7| A o
of vl&] dE2F AFEL, AeElM MPOY o o) EEAY AFME caspase-32
e o] Z7}ak ok (p{0.01), 2ol vl A% A AAE B A A9 AsERE ga
7 AeETFME dEle] fo94 A Fast s, 2 AFeld A% 2249 Caspase-3
AH(p<0.01) (Fig. 9. 10). ©] & Z3) whdsto] |k o] W2 Jubolr mlokstA FEEA O
A AR 45 43 A= MPOY HiE 27 AEEd I5Edidas Feig wd 2
AA L 4 sl As sk 7PF FAEHDAG(K0.01). W, A =dd 15E

COX-23= QlAl A1) 141ol] 1|31, AP Tl M e el vls AHHoE dde] £
dAE LA AL 455 T 5 e oF A OA AEF A (K0.0D (Fig. 11, 12).
A= J'H AxAH oz wElEE= JEG(immediate ApoptosisEe M E2] H4Aael o)z oz A
early gene) &2 424 ok, TNF-q, IL-6, IL-1B, #7439 A S %Z]?SP— 9 F23 98-S 3
iNOS(inducible nitric oxide synthase), growth s E A A8 apoptosisE AT Q] AAl A9
factors 59 A5l 93 F=EHI, FSF2A A o] 75, welE]o} HolE FAlste] A A
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Aol S fretr] wigel AGA Al it A ol el AdE T3 AW dAGel whddtel
aoll glo] Al Jake s oz BaHYH~ Ad G5 A% e oweta Assted
JEE B A7l A Al dE A= et 23t Sled ARH oz £ 4 9l
235 B W apoptosisE A E34E et et 2 A7 239 acetic acid® FLE
B sy Qe Apoptosis:® pro-apoptotic(BAX) Aok PgAd ZERdS AlLsle] d& Anz
% anti-apoptoic(Bel-2) #AYES F3 A= A, AA Ao Ak A L3 &
o}, BAX®E apoptosis® &8}, Bel-2= ¥ 2 o A7 ok weld 2 AdAE QA S 3l
Al AgS b, Ak dADNAE apoptosis ARA 535 A3 £45 A7 42 7o
7b @A3=EwA BAX, Bel-29] W] Frbete 2 Aztd,
7NAE 2T, 2 dFeHE BAX, Bel-29)
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Asred LeEgAd fuit 7P el T A2Eas A3 AYeA o e A2
o, A= (p0.05) R 2= (KX0.01)NA < ddolo)
FrelAdel E9ket Bel-29] S AgELdt v
e o TeedelA Foud ke Felsiid L mhdse Fopg oz qdl AFE i
(p£0.05). wFA2to 2, BAX/Bel-2 v]&< Bl sy 994 <A FEA A,
H T 2T AvET LR A% 2. Bhdghe Sobdel Amte] weld Wl 93
115, 1.22. 096, 0.78% ZAHH] AFEL I5E Ao, AR Aut 24 Az2 S04 9
welA dzel s AHes Aad AS & ZaA AT, w3, A0 AelAe] Aute) g
A& 4 lodeH(Fig. 11, 12). A=A z9) AL I 59

Caspase-3¢+ BAX. Bel-2 fr4zte] wals 53l 3. e 45D Aol 27kl TNF-a, L6,
f-53l B o, Thd3> apoptosisE AT OEA IL-18s}. @=ukeo] Matelzlel NF-xBe] 4
AT e AR, FEFESE depigy d< 72aA7d E3) (-6 NF-xBY 2ae
& 5 A Apsgug wredd o 44 9 2

=g whd gk gAbelA Al 71E 14 33, 13] 23h9eh
2084 B8 & dTelMe AF dree 4 9hAge Jdzukes Hrlel= A Zel MPOS}
aEdte] Al 19 84S 7EoE IFET COX-29] W8L o4 oA 7HAA AT
o whdd Fejss AASAL AvELS A% 5. Tha k2 apoptosisel] Tredsh= Sl Q] Caspase-3
=7 Antez AAsisid Ad Ao Ay o] wrel $o)4 917 FAAAT. ApoptosisS
E7E s o Y zaat e 251 BAXS] WL mEw oA oA
wom, £3 TNF-a, IL-6, IL-18, NF-«xB p6b, oA ZAAZAT, apoptosisS AA3H= Bel-29)
BAX. Bcl-29] @ fojuldt zpe|7} vfebytet WMo AT TETE BEA 904
ol & Fl. YA ARt ol whd ko] 8% o)A Z7A Ak BAX/Bel-2 ratio= 2]
AAE AT 4 dslE uls) AR o2 7Hashelt). wak Bel-oo] whal
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