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Abstract

AIM: To investigate the protective effect of hes-
peridin (HDN) pretreatment on the expression
of apoptosis-related genes in the liver of mice
with acetaminophen (APAP)-induced acute
liver injury.
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METHODS: Sixty male Balb/c mice were ran-
domly divided into six groups, including normal
group, model group, bifendate group, low-, me-
dium-, and high-dose HDN groups. The HDN
groups were intragastrically given different
doses of hesperidin for seven days. The bifen-
date group was given bifendate. Acute liver in-
jury was induced by injecting APAP in all mice
except those in the normal group. After 16 h, all
mice were sacrificed. Liver index was calculated.
Serum levels of alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) were
measured. The activity of superoxide dismutase
(SOD) and the contents of glutathione peroxi-
dase (GSH-PX) and malondialdehyde (MDA)
in liver homogenates were determined. Patho-
logical changes in hepatic tissue were observed
under an optical microscope. Apoptosis of he-
patic cells was detected by TUNEL assay. The
expression of Bcl-2 and Bax mRNAs in hepatic
tissue was measured by reverse transcription
polymerase chain reaction (RT-PCR).

RESULTS: Compared to the normal group, liver
index, serum levels of ALT and AST, and the
contents of MDA were significantly increased,
and the activity of SOD and contents of GSH-
PX in liver homogenates were significantly
decreased in the model group (5.41% * 0.68%
vs 4.38% * 0.17%, 1456.49 U/L + 413.45 U/L vs
4536 U/L+11.98 U/L,1929.34 U/L +810.19 U/
Lvs 7849 U/L £10.22 U/L, 32.04 nmol/mgprot
% 9.32 nmol/mgprot vs 11.83 nmol/mgprot £
1.72 nmol/mgprot, 119.29 U/mgprot + 33.02 U/
mgprot vs 327.22 U/mgprot * 26.66 U/mgprot,
75.89 umol/L + 20.21 pumol/L vs 122.73 umol/L +
6.70 umol/L, all P < 0.01). However, liver index,
serum levels of ALT and AST, and the contents
of MDA were significantly lower, and the activ-
ity of SOD and contents of GSH-PX were signifi-
cantly higher in the bifendate group, high- and
medium-dose HDN groups than in the model
group (4.65% * 0.61%, 4.59% + 0.57%, 4.73% *
0.63% vs 4.38% + 0.17%; 66.36 U/L +13.43 U/L,
22529 U/L £53.02 U/L, 773.06 U/L + 251.27
U/L vs 1456.49 U/L * 413.45 U/L; 105.75 U/L
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+17.02 U/L, 540.92 U/L £ 170.57 U/L, 906.78
U/L +226.38 U/L vs 1929.34 U/L + 810.1 U/L;
15.74 nmol/mgprot *+ 2.98 nmol/mgprot, 16.04
nmol/mgprot + 4.92 nmol/mgprot, 20.85 nmol/
mgprot * 6.04 nmol/mgprot vs 32.04 nmol/mg-
prot £ 9.32 nmol/mgprot; 222.52 U/ mgprot
+ 56.11 U/mgprot, 245.95 U/mgprot = 41.90
U/mgprot, 198.12 U/mgprot + 68.09 U/mgprot
vs 119.29 U/mgprot + 33.02 U/mgprot; 108.70
umol/L £ 25.96 umol/L, 107.39 umol/L + 32.60
umol/L, 98.90 umol/L £ 10.71 umol/L vs 75.89
umol/L £20.21 pmol/L, all P < 0.01 or 0.05). The
spleen index showed no significant differences
among each group (all P > 0.05). Massive patchy
necrosis surrounding the central vein, cellular
swelling, massive inflammatory cell infiltra-
tion, and significant liver cell apoptosis were
observed in liver tissues of mice in the model
group; however, these pathological changes
and cell apoptosis were significantly alleviated
in the bifendate group and HDN groups. Such
improvement was most obvious in the bifendate
group and high-dose HDN group. APAP could
significantly up-regulate Bax mRNA expression,
down-regulate Bcl-2 mRNA expression, and
decrease the Bcl-2/Bax ratio (0.68 £ 0.03 vs 0.28
+0.02, 0.21 £ 0.04 vs 0.58 * 0.01; both P < 0.01).
However, Bcl-2 mRNA expression was signifi-
cantly up-regulated, Bax mRNA expression was
significantly down-regulated and the Bcl-2/Bax
ratio was significantly increased in the bifendate
group, high- and medium-dose HDN groups
(0.22 £0.04, 0.56 £ 0.01, 0.75 £ 0.01 vs 0.21 + 0.04;
0.67 +0.06, 0.26 £ 0.005, 0.28 + 0.02 vs 0.68 + 0.03,
all P < 0.05).

CONCLUSION: HDN pretreatment protects mice
from acetaminophen-induced liver injury pos-
sibly via mechanisms associated with inhibiting
lipid peroxidation and regulating the expres-
sions of apoptosis-related genes.

© 2013 Baishideng. All rights reserved.
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FM 44 8.4 (acetaminophen, APAP)F /s R &1
FEAR A 60124 1 1A 2R 20 5 2 ) 69 B,

F7i%: & Balb/c/ 60 R, MALH o A B
20, BERVZE, BRRMAES4L. HDNZ. P. 1%
A Z. 5 AT E TR0 dJE M EH
APAP:#E, 16 hig & su 1 &, ME A, R
2, 7% 5% 4% R B (alanine aminotransferase,
ALT). %3 4t R B(aspartate aminotransferase,
AST)BNAT 4 # 2 AL ALEE(superoxide
dismutase, SOD). & ptH kit &AL 4 B
(glutathione peroxidase, GSH-PX). & =&
(malondialdehyde, MDA)/K-F, St45 WL E AT 20
L 9% P2 5 T AL AT UNEL 3 Ao AT R 2 6L 8 ==
oL, RT-PCRZM AF202%Bcl-2 mRNA. Bax
mRNA%% FKF.

HR: 5 Ewaks, AL RITIEK,

ALT. AST. MDA 2%4+#%, SOD. GSH-
PX¥ A 2 %1%(5.41%+0.68% vs 4.38%+
0.17%, 1456.49 U/L+413.45 U/L vs 45.36
U/L+11.98 U/L, 1929.34 U/L%810.19 U/L
vs 78.49 U/L+10.22 U/L, 32.04 nmol/mgprot
+9.32 nmol/mgprot vs 11.83 nmol/mgprot
+1.72 nmol/mgprot, 119.29 U/mgprot=+
33.02 U/mgprot vs 327.22 U/mgprot+26.66
U/mgprot, 75.89 pmol/L+20.21 pmol/L vs
122.73 pmol/L£6.70 pmol/L, ¥P<0.01). 5
A AR, KRB A AHDN G A
=40 A4, ALT. AST. MDA¥ Z
# 4%, SOD. GSH-PX35 8 2 5(4.65%
+0.61%, 4.59%+0.57%, 4.73%+0.63% vs
4.38%1+0.17%; 66.36 U/L+13.43 U/L, 225.29
U/L+53.02 U/L, 773.06 U/L+251.27 U/L vs
1456.49 U/L*£413.45 U/L; 105.75 U/L*=17.02
U/L, 540.92 U/L+170.57 U/L, 906.78 U/L+
226.38 U/L vs 1929.34 U/L£810.19 U/L; 15.74
nmol/mgprot=+2.98 nmol/mgprot, 16.04 nmol/
mgprot +4.92 nmol/mgprot, 20.85 nmol/mgprot
+6.04 nmol/mgprot vs 32.04 nmol/mgprot+
9.32 nmol/mgprot; 222.52 U/mgprot*56.11
U/mgprot, 245.95 U/mgprot+41.90 U/mgprot,
198.12 U/mgprot=*68.09 U/mgprot vs 119.29
U/mgprot+33.02 U/mgprot; 108.70 umol/L+
25.96 umol/L, 107.39 umol/L+32.60 umol/L,
98.90 umol/L+10.71 pmol/L vs 75.89 umol/L
+20.21 umol/L, P<0.013%0.05). & 52 3& 28 %
BHRAAZEN, 2FFREAAITFEL
(P>0.05). FFREImEL 524y 5 2~ BEAY ZH AT 20 40
W 2.1 S P ke KR 35T, SEAE A g BT
R MFe K2 KM 202 8, 0 ieF =42
R AmE; KRR E A FHDNE- 7 & 280 21 27

A7 B A 5
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F, FABcl-2 mRNA#: F /K -F, Bel-2/Bax b i
F4%,(0.68 +0.03 vs 0.2840.02, 0.2140.04 vs
0.58+0.01, P<0.01); BEE R B AHDNZ . F
7 28Bcl-2 mRNA%% FK-F 3 2 % 3, Bax
mRNA#: FK-F 8 2 %1%, Bel-2/Bax s+
#(0.2240.04, 0.5610.01, 0.7540.01 vs 0.21
+0.04; 0.67£0.06, 0.26+0.005, 0.28 +0.02 vs
0.68+0.03, P<0.05).

2518 HDNFR4 22 3- APAP# 5/ R 2 AT 37
5 LA AR AR R, AR T Ak 5 2 2p45) BT 2 e
A Bt AL RS BAdE B AR AR B 6 Rk
.
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P& 7 F (hesperidin, HDN) A% |7 25 5 22 B 1k
() — S 2R A B, K ERTTUIE S HDNAE
ETZ MM T, Er s 2By R b & &
JHFE BT R, HDNHA PR $i
A DU BORIBR A B ERS A0 M R
GBS PR B st
RGP KL PR R i HoAth
29 AR RN 2 0 T AE S . Kaur
SEUOVEE ST R B, HDN AT f6 30 3 o 48014 2 A 41
Thill—% b & (nitrogen monoxide, NO)F 1 BT A5
FOARY s Z Bi(lipopolysaccharide, LPS)if &
(R BRUH 4 M 40347 A A S MR 4 2R 2% 1) A4k
FECCL SR BT 4, HDN A RE 38 1
IRy g ek A SV, RS9 S N . IX LB LR
E 5 HDN 5T R A TR P A DR, b 4
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1 #RRT5A

1.1 A4 60 HSPFZ & Balb/e/MiR, 1A FiHE22 g+
2 g, W ARBUR B SEK L, HDN. APAP
W H Sigma s 7]y R B I A 4E ZE 99 (Sodium salt
of caboxymethylcellulose, CMC-Na)JltJ [ Kt 117
b WA 2R AT B 2 )5 JH 50 S8 A A
W (superoxide dismutase, SOD). At H kit
A AL YW (glutathione peroxidase, GSH-PX). W
[ (malondialdehyde, MDA). % il 47k
SRUprese il s SRS Neapru eid i da st/ M 2 D/
TRIzolik I FInvitrogen/A 7); MRNAFEHGK
FIEIE B R E R AL 5O A R 2 7]; RT-PCR
WA B %A TROGE) AR A, PCRY]
Wi B3R T AR TR RS A | & k.

1.2 ik

1.2.1 # AR 4 20: 605 & Balb/c/EBEHLE 73
e IEFH . BIMA . BORXER4l. HDN
E AR PR EAACHIEZ. HDNE (500
mg/kg). (250 mg/kg). {K(125 mg/kg)iflH A
¥ HDNVE & T-0.5%CMC-Nal#ii +4%0.1 mL/10 g
HEE, BEAUARZH(100 mg/kg) 2 T 25 B R XL
R, 1T AR AL 2 45 T 255 1490.5% C M C-
Nafiill, S4110d, ELE10 d. RIRHER 52 hak
TANEEIK, BRIER AN AR & AR5 150
mg/kg APAPYFMBEEE, 1F 5 2H Il 3 5 [F) AR AR
110.5%CMC-Na¥# . 16 hfi B, B
FRAS, JIEIES AR S T E ST A a4k, ISR
FRE = NEds o (g)/ 14 5t & (g). JHEHS 73-80 C
VRAE, Jo BRI AR DGR AR, 573 10% 1 HH e [
JE, W ETE A MR,

1.2.2 AAuggrtenl: BULJSF#E30 min, 4 CTH
03000 r/min X 15 min, 35, 321 Az
3 BT ARSI 48 A % % ¥ (alanine aminotransferase,
ALT). A% % B (aspartate aminotransferase,
AST). —EmIIFALZR, nofs E v ARk
IKHIEE10%H 5139, I AT B AE B AE UK Th AT
4 “C 25.033000 r/min X 15 min, B 75 W™ #1428
F AR 00 6 U Y FH e M A A BV A WU JH 0 3
SODIF ). W ZHAVLMGSH-PXIE /). TBA
ERIIMDA % 2.
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1.2.3 AFRELERR I S F B BUNBRTFA T [ R A
Ak AHDN#

A28 F10% Hh 1 PR ] 5 I 5 A e 0 2R )
TAKE-PHLL(HE) G th, eBE W 41208
1.2.4 TUNEL# &.: /R0 0500 Fr, 40 i
PR TR IR B, TR A U R, 3,3"-
FEWCOR N S €, JBE US40 P 1 A% Ak
1.2.5 Bcl-2 mRNA. Bax mRNA® M & : &
RN A3 B ) & (b o R AR AL R AT R A
AR RNAJG, HE A3 O0 BT E &
RNAWKJE 4. RT-PCR & &kl EBcl-2
mRNA. Bax mRNA, BB-actinfE N Z .
Bcel-251 7 51): Li#5-GGCATCTTCTCCTTC-
CAG-3', Fi#f5'-CTACCCAGCCTCCGT-
TAT-3'; Bax5I#/7%: Liiis'-TTTCATC-
CAGGATCGAGCAGG-3', Fifi5-GCAAAG-
TAGAAGAGGGCAACCAC-3'; B-actin5|¥)/7
H: _EJ#5-CTGTCCCTGTATGCCTCTG-3', Rt
5-CATCGTACTCCTGCTTGCT-3'. Bel-2H1Bax
SN 4T 4194 CHIAZIES min, 94 “CARE45 s, 50 °C
(Bcl-2). 48 ‘C(Bax)id k45 s, 72 C4EfH45 s, St
3SAMIEIR, F72 CHEMHS min, 10 CHRAF. BIRT-
PCRWITE2% S IR e F Uk, HIB1O-Rad#t
JBE B Z G 43 AT B bk s T RRUR G % A, Bax
Bel-25 WS WILRB-actinf LA, fRR4H
Bax. Bel-2Mix Rk &,

it AbFR K HISPSS13. 08 4T Huds 7
BT, 25 T50AG I 45 5 Dl mean += SD&K 7N, 41 18] ELER K
M5, e s R HIRIditr #r. P<0.05 847
goiterm L.

2 BR

2.1 HDNx¢ s U M35y #em 5 IE R 414
bt AT A i B0 2 5 N (P<0.01); ST A
FHEE, XS4 MIHDN G . v 7 20 e 4
KIu B, 225 A 4iih 2 5 L(P<0.05); Ik
7 5 21 i £08 B 2 A4S K (P>0.05). 75 S5 4
PRERH T B, ZRARA SR X
(P>0.05)(FR1).

2.2 HDNH ) & 5 ALT. AST# % HiE
WAL, B ALT. ASTKVH BER
FH B (P<0.01); 5L LAR HE, 165 XU 41 A
HDN@& . . RFIEAALT. AST/K-H %
AR (P<0.01), o HDNE A AIALT. AST
A BAR AR R4, 5 A% E S
(P<0.01)(2).

(49
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Baishideng® WCJD | www.wjgnet.com

paxi:) FHEE%) PRI %)
E2A 4.38+0.17 3.43+0.41
(L) 5.41+0.68" 3.87+0.54
BCRNEEH 4.65+0.61° 3.49+0.56
HDNSIEH 459 +0.57° 3.61+0.60
HDNTFFIE8E 4.73+0.63° 3.74+0.68
HDNIEEHI28H 5.18+0.82 3.85+0.72

°P<0.01 vs [FE4H; °P<0.05, %P<0.01 vs #EHIZH. HDN: 1BEZE.

paxc] SRR SERIE
EEA 4536+11.98 78.49+10.22
BRI 1456.49 +413.45" 1929.34+810.19"
BERCRANBEH 66.36 + 13.43¢ 105.75 + 17.02°
HONSHIZ4 225.29+53.02""  540.92 +170.57""
HDNOOFE4H  773.06 +251.27"  906.78 +226.38%
HDNIESFIE4E  924.04 +227.08" 1450.74 + 463.80%

°P<0.01 vs [EE4H; °P<0.01 vs IBHYZH; 'P<0.01 v BRFONESZ;
"P<0.01 vs HDNIEFIE2H. HDN: BR2E.

2.3 AFLALUURIET A F LK JehE R IEHW 41/ R
JH A2 S5 RE3T 0, /NI e 3, 40 i 22 [ 2
P K TR RHES, A B TE AR PR IRAE, AN
MR MR . BT A T2 2 BE R ™ L, W]
DB S R B8 b e DK 1RO R RIR TR, A
S HE I A 1 S R 26 PR 40 L, HD NG
HH 7R 2 R B O 2 I 40 e IR B 3 2
PR, RVEAN MR AR R I R, UL A
ZH T 0 4 DR 2 R B I, 63 1 o AL
AH LR AR 440 I o o IRIRTE, T X A
AR B 28 P A s e, R T A 8 2 A gk
B(E .

2.4 HDNsH ) #F 4 $£SOD. GSH-PX. MDA
KFw % SOD. GSH-PX. MDA IE# 41tk
B, R A2 SOD. GSH-PXiE /) i & B4
K (P<0.05), MDA & 3 TF = (P<0.01). S5
RIS EL, HDN . H . fH 70 4 R BB R 0L g
HIFLHZISOD. GSH-PXi 1 W i 711 (P<0.05),
MDA % i B B B#AK(P<0.05), JuLAm A8k
b 535 (P<0.01)(33).

2.5 TUNEL#® 1FH -4 Mo d% 52 05 5, T e
I A% SRR O AR (. AL T IR R AL, R
HANRIFALR T A B2, MkT

H P4 22, A
B #THDN# £ &
HER T ik Fe K
# {2, HDNT &
& PR AT A5 04 4R
AR, RAL
R G AR A 69 4E R,
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HDN % & 7 f& 4
A% B R 5 K.
R, #HTF, K
Fa b F 349 K B F
a9 3] = A, AR
AP R T8
BB MmIIN, F S
Sa AP B8 R
FamaF A, &
SRR A K AR
#. 20075 % B
M AT A AL & AR A
181.46%Fm’, %
KA 18007 vk, ik
I &
S, KA R
A A e 6
HDN# LA & X
9 22 3k FH Ae At
L.
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1
FEAH. HDN: AR T

BLR/NERFAEHEZRER( x 100). A: (4 B: AHUA; C: HEOWERA; D: HDNEjEZH; E: HDNAEAH; F: HDN{R

B 2 HDNXN\RATLBIETAISZIATUNEL x 400). A: IEHZH; B: B, C: BERWERZ; D: HDNE il EZH; E: HDNH5]
F2H; F: HDN{GE4H. HDN: SR H.

FERIZE 068 0L 186 28 FTH DN 4% 741 28 8 T2 JHF 4
Ji R S 3 b, AR XU R4 FIHDN s 771
RO BN W (K2). MR R — AL rh o 5
FIE T MEABH I Z A, 30 hadk, BUER
HEQUR: “-7 PR EE T AMAR, “+7
T 40 ] — S R BT o 5 S AN PR 1AM
T LR IR AN LT O %% £ 2-4 4
To/NMARE “H++7 o A6 BT 40 R — AN AL U
KFISALL ST MEH (R4).
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FH 2R 4R %0, T 20 /0N B0 B O 7
P B A, A TR A /) U E 40 b O o R R ™ R
ZRiditohr, HIEWAKRZERH BEER X
(P<0.01); IBEZEXN G ZH ATHDN A F 41/ BT 40
JEL U TR B3 Pk, e G LI 2R IR 4
HTHDN s 7 48 R o W 2, ZRiditr i, 5
R A LA 7 e A7 W 3 1 L(P<0.01), AHLL T
HDN{GHI 541, HDNy 7 4040 g v
T P W S 9k (P<0.01)(1#12).
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& 3 HONY/IN\BRYRBELMIRIEE., SHEERESEE, R_EXKIHVSA (7 = 10, mean + SD) L L ﬁﬁffl‘ .
AR ARE, F
B, AR—E
BRADIRIVES ShtE R E L YIEs [ #9323 & U Aw
pax:] FE69 5 AR
(U/mgprot) (umol/L) (nmol/mgprot)
=gt 327.22 + 26.66 122.73+6.70 11.83+1.72
izl 119.29 + 33.02° 75.89+20.21° 32.04+9.32°
BRAINESAH 22252 +56.11° 108.70 + 25.96° 15.74 +2.98°
HDNSfIE48 245.95 + 41.90™ 107.39 + 32.60° 16.04 + 4.92%"
HDNIE48 198.12 + 68.09° 98.90 + 10.71% 20.85 + 6.04"°
HDNIEEFIEAR 173.33 £57.30° 86.26 +9.43° 26.21+4.61'

°P<0.01 vs [EE4H; °P<0.05, ‘P<0.01 vs EHIH; °P<0.05, 'P<0.01 vs BXEWESLE; 9P<0.05, "P<0.01 vs HDONIEFIEH. HDN:

FERZ .

axi] - + ++  +++ RE
E2A 9 1 0 0 0.28
fERUH 0 0 2 8 0.90°
BRRANEEAH 10 0 0 0 0.24°
HDNSFIE8 2 1 0 0.37°"
HDNTFIE8 6 2 0 0.56""
HDN{ESFIEE 1 4 5 0 0.65°
=t 29 13 10 8 0.50

°P<0.01 vs [EEE; °P<0.01 vs 1EHUE: 'P<0.01 vs BXFNESA;
"P<0.01 vs HDNIEF24E. HDN: B H.

2.6 RT-PCR#& M AF2822Bcl-2 mRNA. Bax
mRNAFK-F T 5IERAML, BA4
Bcl-2 mRNA#: 5% B B BHIK, Bax mRNAN]H
TFR(3P<0.01), Bel-2/Bax LR PG, S#EAI4]
AR, BEAROWBEZAIHDN S . 74 Bcl-2
mRNAF K 2 T i Bax mRNAR 5%
AKF B B B AIR(P<0.01550.05), LA EE 41 Al
HDN & 7 8 4 AR d5 A 3, Bel-2/Bax I Tt
F1(P<0.01), HDN{EFIF41Bcl-2 mRNAFIBax
mRNA TG A2 10(P>0.05)(F&3).

3 e
APAPZINIR LN H) 2 FIfRABUR 25, 7615

WRIT R R (<25 mg/d) N R A, o
A8l FH B R R 2 6 N RN Bl 038 st ™ T 1 JH 43
T APAP(>90%) - 5 28 7 4 Wl 1 A B 1R
ATE T HE AR AL, /> 28 JHF 0 41 il (5 35 P45 04K,
W, P BURF F 2 o (] B A )
N- £ B-%F - 2K I P % (N-acetyl-p-benzoquinone
imine, NAPQI)fj 5. NAPQI W[ 1 43 it H ik (glu-
tathione, GSH)FEM, J15 K4 T H 1455,
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3 ZHRNERAFLALRBCI-2H]Bax mRNABYEE RIKIEHIZR
. 1 IEEA; 2 BRI 30 RN 4: HDN@E IS,
5: HDNHFIEZ; 6: HDN{EHIEAL. £<0.05, "P<0.01 vs 15
TZH . HDN: fR7

M 5 A B8 Ak I 38R i ek e Ak e i B0 2k
LA I AT RO AT PAE S 2L i it v 217
DNAF G525 g1 APl i fif. A 525+
RS TR EC T, M3SALT. ASTR# T,
JHF RS9 B ) 1 S R A MoK v AR k. K8, &
WA A 52 56 7 o 28 ST APA P 8L 2 Pk TR 5 3h
HEAY,

SOD A4 Py k% 2\ B B A 4 H B
FEVE R, XU AL S PSR T 1 S
YER. GSH-PX/2& KiG% A L1 —Fhil, JEie
BELWT A Py i o iok S8 AL IR B A JEE%WJ%SOD
FIGSH-PX A ELWL I 5N T 1 52 B A o, 2
TG 710 KN SR M LA B R B B 2 1 B
RN SOD. GSH-PXIEVER R, H HIEEE R
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FERR. MD AR UL S Ak S N 1K =4, B ™
AR R LR, 8 ek A28, Btk
MD A2 5 W i A Ab i) sk i b, 3 mT
() S e HE A B A 4 O R . SRR 8 SR R, 5
IEHAIAREL, B4 SOD. GSH-PXii /)
i BET(P<0.01), MDA it 525 TH(P<0.01),
RUIHUA A AL S P R G D& kM, Bk
PUAACRNTE B 8t e 0 B R, JF L
I M2 B E R . SR AIAH, HDN S
rhHHE A A %SOD. GSH-PXiE /11 B3 71
1(P<0.05), MDA % &1 1 BFHIK(P<0.01), K]
HDN A fi¢ il it 2 =SOD GSH-PXG& 1, H5miL
PP AGRNE B B BRI RE ), FRACTF 40 S g
W A A, e 40 IRV LE S S5, I
Wee AR S &40 P PR i 40 P

KFAPAPHTEUH ANzt 77X, H s
WARYE—. Ferret 7\ Ny, ik &K APAPRE AT LL
|2 JHF 40 B IR B0 AR mT DA | S 4 g T, JHF 4
T A TZ40% LA bk T, AR
BE. GujralZEPHAk, APAP T3 1] 5 [ AT 40 i
PR W) S B, H.90% LA L T 41 i AE T )
RIS IRIE, AR HEZPHA N, APAP
B, FICAETN , ERILUASEN 3, W
TRILAEM. Bel-2 K5 & AR IA R % 2 5%
e 200 8 1 1R G R 35 22— Bel-2FBax 73 ) &
Bel-2 51 fe A3 AR ME 30 b A e g
SR, JF HBax/&Bel-290 M 1) 32 B ¥ 8 7. 3T
SESRIFST TP Bel-2 MIBax i 17 41 i T,
AT B B FRIEH 1K, 14 5Bax/Bel-21f)
LA 58, Bax K IA KV T Bel -2, MIE pliBax
FIBax[FYE SRk, 4l i T8 n; Bel-27K
T-Bax/hf, Bel-2 R Bax JE Al 84K, 40 Me 1
AN, Sea g B oR, BRI BT 40 R 1
FZ L, FFAEHBel-2 mRNA AR/, Bax mRNA
KiILWE % WITHDNTIALEE, /)N BUH- 40 B 198
22, HFEBcl-2 mRNAFRIL 23 FH 51, Bax mRNA
FIE 53 RAR(P<0.01), K HHDNA] LRFER T
FHOCHE DA PR 22k, A I Al L 2, AT 9
FL 238143

22, HDNTRALEE X APAPHTEUN L ZPEAT
Pt HA — 2 R E R, AL AT A S L4
LI 240 P MG et Ak S N, 4 v LA B A AL A
TR B IR EE ), I T R Be-2
Bax[13ik. THEBcel-2/Bax U E A 5%, (HH A%
WU 5 32— 2D A 5T
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