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F 6 AR % Yo bAoAl £ B L, FFiBad 25 A S IR HEAT I E 45 105 R AP ICR s AL 4 = & 3+ B (CON) 28 AE A 3+ B (MOD)
20 B M B (POS) 4L Y2 IR LKA & (GD) 40 A= )2 IS 3L & ) Z (GG) 48, P2 CON 41 T iz 4 A 22 #h K oh, A &40 AL T i 4
400 mg/kg D-gal vA Z 4] 5% 247 ; CON 215 MOD 83# § #&487K , POS 283 § 300 mg/kg IT % 3£4& 0 iR % , GD 28 GG 205 5\
A 300 mg/kg 7 600 mg/kg 49 ) ML KGR, BB 1R, 28, LB RE, RERFEMIELELE A0 R ik F & mienx
2(IL-2) \IL-4 IL-6 A 7 375 B F a(TNF-a) 89 &2 VA B 2 3% @ G(1gG) IgM v IgA 4% ; 3+ F AR 45 20 5T L AR AR NE 20 22 5% 22
2R M R RE LR LR P AR R AL B ALEE (SOD) | 4k kit B AL 4 B (GSH-Px) | /1 =85 (MDA ) 7 M A= 8- 72 2 B A& 3 (8-
OHAG) 4% ; %l IR POS 4891 /> R NE 28 22 o TNF/ B 85 UBE -3- 38 Bl - & & 485 B(PI3k-Akt) it 2 P AI X & G ey REH R, HER
W %25 28 5 57 45 R 2.7, TNF | IL-6 Akt]l A Aw e b, a4 R L7, 5 MOD 20wk, )2 I &5 2 200 Ko 7 o IL-
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483 B 4K, TNF-o PI3K .p-Akt & & & ik KT 3 B 3 BAK(P<0.05 3, P<<0.01), Z5if V2 I¥AAL% A3 D-gal 2% KR89
e 95 F A%, F AR A VT 6 55 A 4% TNF/PI3k-Akt 3% 423 /o ik 22 /0y G NE 40 2% R AL B L AR 4% A &1 37 TNF-ou, PI3K ,p-Akt & & 7K -F 44
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Study on immunomodulatory effect of Guipi pills on D-galactose-induced aging mice
LI Sixiao, YUAN Guangxin, MA Yue, WANG Yutong (School of Pharmacy, Beihua University, Jilin Jilin
132013, China)

ABSTRACT OBJECTIVE To study the immunomodulatory effect of Guipi pills on D-galactose (D-gal) -induced aging mice.
METHODS The immune-related targets and related pathways for Guipi pills to exert immune effects were screened by network
pharmacology and verified through pharmacodynamic experiments. Totally 105 male ICR mice were randomly divided into blank
control (CON) group, model control (MOD) group, positive control (POS) group, Guipi pills low-dose (GD) group and Guipi
pills high-dose (GG) group. Except for the CON group, other groups were subcutaneously injected with 400 mg/kg D-gal to induce
the aging model; CON group and MOD group were given distilled water, POS group was given 300 mg/kg pidotimod oral solution
intragastrically, GD group and GG group were given Guipi pills 300, 600 mg/kg intragastrically, once a day, for 8 weeks. After
medication, the serum and spleen were collected, and the contents of interleukin 2 (IL-2), IL-4, IL-6 and tumor necrosis factor o
(TNF-a), and the contents of immunoglobulin G (IgG), IgM and IgA were detected. The spleen index was calculated and the
histopathological changes in the spleen were observed. The activities of superoxide dismutase (SOD), glutathione peroxidase (GSH-
Px) and malondialdehyde (MDA) , and the content of 8-hydroxy-2 deoxyguanosine (8-OHdG) in spleen were detected; the
expression of TNF/phosphoinositide-3-kinase-threonine protein kinase (PI3k-Akt)-related proteins in spleen was detected except for
POS group. RESULTS The results of network pharmacology showed that TNF, IL-6 and Aktl were core targets. The results of
pharmacodynamic study showed that compared with MOD group, the contents of IL-2, IL-4, IgG, IgM and IgA were increased
significantly in Guipi pills groups, while the contents of TNF-« and IL-6 were decreased significantly; the spleen index was
increased significantly (P<<0.05 or P<<0.01). The phenomenon of diffuse proliferation of lymphocytes was improved, the spleen
cells were closely arranged, and the line between the white pulp and red pulp was clear. The activities of SOD and GSH-Px in
spleen were increased significantly, while the activity of MDA, the content of 8-OHdG, and the protein expressions of TNF-a,
PI3K and p-Akt were decreased significantly (P<<0.05 or P<<0.01). CONCLUSIONS Guipi pills can regulate the immune function
of D-gal-induced aging mice, which is related to regulating the TNF/PI3k-Akt pathway, thereby reducing oxidative stress damage in

spleen tissue of mice, and regulating protein expressions of
TNF-a, PI3K and p-Akt.
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% Walford $ t i S & AU U N  HUA T E R i T
BUAH) S e D RESEIR P8k, S RGEMMRA L 9iE T HL
R 2 2 B RN TR IR RFER , R
NG TN A ERAE , X AP AT 2 F ERBER G
REREAT" o MRNMEge 2y ] IR T A B 0 S ie )y,
IR E LA TG

IEBAL AR A AR T (B A2 07 ) v i I
W7 e ARG 5 R DA 1985 4RI fi i € 1 24 i )ik
o AT I TTREY 55 S W HEAR K
B RO R G RS AR SRR e R A
B KAL) o 2T7A i3 ML SR ORI Z D15, £
ST O M P RIS GE I IE , 721 PR s FRIR
JRIIBETCIE | i MU B AT B (0 728 BRARUIR PR T T
PGS kil N O IR AN = = s e S ]
BAE Al 5T 25 W) U A 2 1R A RH LA 285, LR A
P 2 FE JE R O VE HIBLAR™ . PRk, AT as T
2K 2 L7 T U MGUAL IR T e A AR AR, O Fd
250 S X PN A SR BEA T BRI, LAY DA 7 U AL A
PR PR IS %

1 #E
1.1 FENE

A5 T AL SR A F50 B 4 H sl b (i
Tecan A F] ) , JA BN %5 HL K1 (DL BHAR 7k 24 AL 374X
AR F]) , LD5-10B A 3 2.0 L (JL 5t 5t g0l
A IRAE ), HS-B7126-A B 47 1% 4 # HL 1l HS-S7120-A
AU U] R AL Qo PEAEAS R A BR A |, IX73 US| 5
555 ( H A Olympus A F] ) &5,

1.2 FEHAMRSEH

VA AL (2597 251020459 ) W F B A2 141 10 ) 1] 4
BH ) 245747 BRZS 7] 5 D=2 FUBE (D-gal, L5 20200902) 1
I [ Sigma 2y F ; V22 B0 11 i i (FHPEXT RE 2y 16 24
EF H20030463) ) [ V155 5 H = 25 48 AT A BR 2 w] 250 M
W25 5 14 £ 6 (interleukin-6, 1L-6) | JJ5 YR 3L
¥ a(tumor necrosis factor-a, TNF-a) \IL-2  1L-4 [ EX 4
FEWE BRI 7 (ELISA) 157 & (L5240 12/2021) 200 F
v R A B R B 5 2 3R 1 G (immuno-
globulin G, IgG) .IgM . IgA ELISA &7 & (It 523 51~
G20220318LF . G20220318UF , G20220318L1) ¥y { I
TR BT A YRR A BR 28 7 5 68 S Ak 57 AL il (superoxide
dismutase , SOD) | & bt H Ak i & 1k ¥ i ( glutathione
peroxidase , GSH-Px ) . I i (malondialdehyde , MDA ) |
8- HE M 48 2 F (8-hydroxy-2 deoxyguanosine , 8-OHdG)
A& (518 20211224) 390 A 5w A=) T2
il 5% Br A B 2 &l 5 TNF- o, i iR JUL P -3- 34 1 (phos-
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phoinositide-3-kinase, PI3K) | %5 [ [i B (threonine pro-
tein kinase , Akt) R 1LY Akt(p-Akt) B vn BEHLAR (3L 5
417520230315 ) ¥4 B £ [E ABclonal 27 o
1.3 RWEh¥

T PUEFEEPE ICR /N 105 2 R (20 + 2) g,
KB T LR s AR A RS m it Se5 )
Yy PR ATIE S 0 SCXK () -2020-0002, K/ B T F5
HESEI 3 43 AR, A IR . SEER e db e R AE e 3
Yy B 5 00 R B2t Bt 5O 20200915P005
2 AEEER
2.1 WHRAEFHR
2,11 EMEUER S O DUR R TR A 2R 44 R Ok
Hin] | iz ] TCMSP %44 2 (https : //old. temsp-e.com/tcmsp.
php) A& HHA RO KA A i UniProt 40408 2
(https : //www.uniprot.org/ ) H i 15 Fir 15 4 s5 5% £k hy
%, FiJE i Homo sapiens (Human) . 7& 11 IR 4= %) F| F
B =30% . 25 W AR RUE =0.18 19 1 58 454 T, JL3R 15
142407, BE RT3 125 25 48 . 48 UniProt $¢
P PEREA 5 15 26T A2 Lo HE A5
2.1.2 APEFCH ST A OMIM %4k £ (https:/
www. omim. org/) fil GeneCard %% #i& /£ (https : //www. ge-
necards.org/) {48 2R I EETA] “immunity” , RS G0 A G
AR, Horp i OMIM B 222 A5 i AH DG HE 45,
901 A, i e A7+ 1 F9 KU A+ 166 A A S H
M, X 2% GeneCard B8 FE T 1E f5 15 1 088 MAHOCHE AL, &
F B FEPE 1 1190 RS gAL A/ A S
B P8 A0 5§ 5 43 3] i A Draw Venn Diagram 72k T H.
(http://bioinformatics.psb.ugent.be/webtools/Venn/) , 15 87
AN VARG LTS S E T A A A
2.1.3 HHAMEAEHMEHEE B RS AEE R
Mk A 31 STRING %495 /% (https : //en. string-db. org/) /7,
L) “Homo sapiens” 1 A PR 2 Ji 14 , 22 il 22 H2 41 5 (14 4H .
Y| 4% F 25 38 5 A Cytoscape 3.7.1 B4, 43 53l F1) FH
cytoNCA Fl cytoHub 4 {2547 BE{E 43 Hr , XF B2 {E 45 3 i
AT HEFE , Ui 0 H R S e A B . S5 R
7N, TNF IL-6 Akt 1 A9 35 i BRUR B IR, R X 3 4
B Z A B 3R B8 T — 2003 o 2 s e e i —
AR IERX 3 AHE s AR YA NG AL 1 e A AL
2.1.4 KEGG &%/ #1 K DAVID %4fs & (https://
david.nciferf. gov/) X} 87 WS AEAE FHHE s #47 KEGG il
w4 b, AR R 157 S5 A AL TR 1T SR A OC AR
W, WA R HEA 5 A S S N 1R
FLrp TNF 5538 R PISK- Akt £ 518 2 S e RAEA
ORI % , X PR AR P4 5 AT SR A0 G A A T
FREE PR OCM M, PRI SCAE 25 8005 52 9 vh 1B 4 TNF/
PI3K-Akt IRAE A TR IE .
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2.2.1 Gt PR SEE BRI H] SPSS 19.0 F i AT
Bl b, Ux + s 2R, A ] AR F BN R O7 2%
BT s WAL LA, 5 22 5 i SR FH LSD- K 56, J5 25 NS5 it
% Dunnett’s T3R50, R 30 /K i a=0.05,

2.2.2 DY A2 SEEE B 105 HU{gE R ICR
/NERBEBL R 5 41, 43500 R 28 6 B (COND) &1 B 78 56t
T (MOD)ZH | FH X IR (POS) 4H AR FE I AL (GD) 4H
AR AL (GG, Al 21 o 45 2/ B g 1
MR 1R S, B CON 41 He T vt A bk A, A 454
JNEURZ T 1 T 400 mg/kg D-gal DA il AR 5
CON 41/NERUAH L, MOD 4 /)N BRPE S A5 10 20 7 1 BN
TEUR  RTEIE I, B RRAA G, AR, B R ARG B
RIDCRE — R YN ERAE , F AL 50 5 A A5
B o 45 2R P A T S A R L R T S K e S
|, Hodr CON 41 5 MOD 41 ¥ 5 7518 7K , POS 41 4% 300
mg/kg HE 5 VG 2 B8 IR, GD 2H4% 300 me/kg
A ALK IR , GG 2H 4% 600 mg/kg #E B A I ILAKIE K,
H 1, &K 10 mL/kg, 2318 J8 . RIK 45245 30 min
J5 P BE BRI/ INBR, B2 18 H/IN B % IR Bk R 1 T
G 0L 355 20 B DR R R RE BRI 4
B EZH 2SR A DG PR T 1 i SO R R R
RT3 /N B FE F5 I A 2 28 F LA 20 20 B
2EAMEE

2.2.3  /NRUMLTE S A D8 7 A ok AR R BRI
B /N B, LA 3 500 r/min 2520 10 min, B 15 W
PEATASI , 38 25 ELISA WA /) B R o IL-2  IL-4  IL-
6 TNF-a (&5t . AR LS AR i 45, 4521
MR 1P, 5 CONA L, MOD 2/ FUf i 1 IL-2
IL-4 7 B0 i AR (P<<0.01) , 11} IL-6 . TNF-o & 13
L THE (P<0.01) 5 5 MOD 4 b #¢ , POS 4 .GD 4 .
GG 41 /N BUIML 7% P TL-2  TL-4 &5 2 8 2 T (P<<0.05
5 P<<0.01),1L-6, TNF-a 7% £ 3 i 2 FE IR (P<<0.05 5%
P<0.01),

- 1428 - China Pharmacy 2023 Vol. 34 No. 12

F1 FEA/NRMFE S IL-2 114, 1L-6  TNF-a &
=M (x £ s,n=18,pg/mL)

gt IL2 IL-4 IL-6 TNF-a

CON4 56211154 20174047 9.06+037 67531 1.89
MOD# 45344109 11924069 12254045 101.75£3.15
POS# 5223 +080° 1803032 9.64+0.90° 75.0843.59
6Dl 46.0410.62 14.08+0.44 11484022 91.08£3.00
GG 49641061° 15984033 10.11£026° 81261332

a: 5 CONZ [L4%, P<0.01;b: 5MODZ 14, P<0.01;¢: 5MOD
2 H%E, P<<0.05

2.2.4  /NRURT AR RE R A S AR 2,237 30
7R B S B E FE A SR ] ELISA A I 1 7 b
IgG IgM IgA 19 & it BARSZEG J7 1 2% 40 & il
B4, 45 B3 2 . 5 CON 4 e , MOD 4/ i
i H 1gG L IgM AT IgA 7 8 1 3% [ IR (P<<0.01) 5 5
MOD 41 45, POS 41 .GD 41 . GG 4 /) RUIML i H 1eG .
TgM FlTgA & i 8. 25 7Hi (P<<0.05 8 P<<0.01).,

Fz2 PFEAXNRIMEH 1gG IgM  IgA & BRI FE

(xts,n=18,pg/mL)

Eibl 16 IeM IgA

CON 1.64£0.02 355.67+48.38 47491904
MOD# 085+0.19 187.33+60.17 17494117
POSAl 149£029" 3133323112 4421093
GD# 101£0.17 2805+ 16.18¢ 3438 14,03
GG 1361022 277335685 4140109

a: 5CON [L4E, P<<0.01;b: 5MODZ 45, P<0.01;¢c: 5MOD
20 L3, P<<0.05

2.25 /NEUBLIERE BRI AR YK A 2 R FR /DS BUAR R
i, IRERCR IS5 AR FE/IN B, BRCHERSUNE | 25 95 J&) BBl 285 46 4 21
Je AR FRER K Ve IR AR T AR . AR LA R AR
THEE LIRS 25« FLIEHE 250 = M VE o (mg) /M4 (g) X
100%., %53 WoR , 5 CON 41 /)y B 48 $ [(3.07 +
0.15)%] L4 , MOD 41/ R IEFE 5[ (2.05 + 0.16) %] i
AR (P<<0.01) ; 5 MOD 4H L 45¢ , POS 2H /)N UM 45
B [(2.63+0.04)% 1. GD 41 /N BRI AIE 45 % [(2.25 +
0.02)%]H1 GG 20/ EUBLIE 5 25 [ (2.46 £ 0.07) %] ¥ 1 2%
THEE (P<<0.05 8 P<<0.01).

2.2.6 /NEUBATHZURBEESAIEE  AEASARIATRY 3 U
SUHP, BRI 20 2 A T A W 3 E 3 A 1 4
PR 5~10 wm B Y] Fr, B Fr J5 #2847 HE 44 65, 765
2 B T TSR S R AN 2 TR . 7E CON4lr,
/N ERRELET L HE B R4, P 21 S PR b, /N 235 B
2 ; MOD 41/ BN A-HES 25 AL, I8 AN 2T #E 2 [a] AL
ANTEBHT , LT P 7™ 2 1 I £ 4 R i e 8 A R
PG RE/INGE SR, RGUIE r B/ MR P A K R T %
POS 2l .GD ZH 1l GG ZH 114 JILFFE Ik L8 48 e 7 78 M2 A= s
14 B 4 5 MOD 2 W] 5t 2% fi , H. GG 2H ¢ GD 4 3R
BAR
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A. CON#

E.GGH4

2 JARRALRT/NER AR AR H AR IR F R4 0R (HE , x200)

2.2.7  /NERIBLAE 2 2 AR AR S PR 3 1/ A B
B2H /N R IGIE 4 2, A B K S A 10% 19503, k6
21 3% v SOD MDA , GSH-Px A4 ii% 7 #1 8-OHAG #Y &
i, BRI ES AR S v 15, 25 R R 3 s .
5 CON 41 b, MOD 41 1) SOD 1 GSH-Px i P 44 i 3
R (P<<0.01) , 1fif MDA 5 14 i1 8-OHAG 7 it 44 k2% Tt
= (P<<0.01) ;5 MOD 4 b3, POS 41 .GD 41 . GG 4 /)
BRI 2H 25 v SOD 1 GSH-Px 1 44 i 35 FH 55 (P<<0.05
5 P<<0.01) ,MDA {1 8-OHAG & 14 i FH R (P<
0.053% P<<0.01),

x3 ARAINREFALAFRALEXEFEES

ENEM(x+s,n=18)

451 SOD/(U/mL) GSH-Px/(U/mL) MDA/(U/mL) 8-OHdG/(ng/mL)
CON4 1183£0.19 11469049861 255+0.04 030£0.07
MOD 4! 894035 66140 % 124.60° 598+0.14° 050£0.01°
POS# 11324003 1028.65£47.64° 335£0.50° 035£0.06°
GD4 10.020.06¢ 78538+ 18.01° 480+005° 046+0.03
GG4l 1069003 §78.36:+9.00° 4141006 041001

a: 5 CON4L L#, P<<0.01;b: 5MODA] HL#:, P<<0.01;¢c: 5MOD
2 b4, P<<0.05

2.2.8 /NEUBAEH S PR R IR A T S R
Western blot 7% #EA T %E o 43 I FRELAS 20 (POS 4 BR A1)
BRI ZH 2, 2% A 1 mL RIPA 25 1 24 7 F1 10 wL
TR PR A 151, T B 109% FOAT3% o vk b 241#% 30 min
J& A O ALLL 12 000 r/min 5.0 20 min, B
W, DL BCA VAN 22 45 4 MR 2 v b & A it
TN EA B-5iJk L BEI_EARESE IR, T AE A B K v
A5 20 min AR, VRO B AR A AR 30 pg,
i B DR TREFLINA 15 WL 25 AR DU AR &, LA
109% 5 TN 4 Pl Jie B 52 L 3k Xk 28 P 0B AT e 4 AN B8 o 7
KT EAHEBER M MBI, TE MRS

2GS 2023 AR5 34 45 12 ]

5% [t N ks ) rhzs Y g b1 2 by ] TBST 28 ifk e 5 fin
A4t [B-actin (Fi B LL 5 24 1:50 000) , TNF-o, PI3K
Akt p-Akt (B B LL B4R 1:1 000)], & THEIK L, F
4 °CFE IR . F TBST 2% Ml YRR 5 min X 47K, A
HRP- 1405 1gG Pt (R B LL B 1:1 000) , & TH#
R EZRPFE 1 h; H TBST 28 s PR A5 5 min X 4 1K , ik
TR B, A 2E R GRS . ] Image J
A B 1 25 B K BE{E, LA TNF-a PIBK 2 1 5 N
Z: 4 [ B-actin 5545 KL (B LU AE #7R TNF-o PI3K 2 [
128 7K -, DL p-Akt 2 115 Akt 8 FUACH K EE ALY L
B 3RIR p-Akt 8 I RIB KT . G508 3 R4 PR,
AHE T CON 41, MOD ZH /)N R I 4 21 TNF-a , PI3K
p-Akt 2 [ Ik KP4 5 2 5 (P<<0.01) ; 5 MOD 41
FEH, 2% 25 245 57 20 /) BUPUIE 2H 21 rf TNF-« PI3K  p-
Akt 35 R IRIKOP 1 1 F R (P<<0.05 8¢ P<<0.01),

60 kDa
60 kDa
110 kDa

25 kDa

P-actin 43 kDa
CON4 MODH GGH GD 4L
3 UFRE AL %3 /)N BR B A 46 22 AP TNF-o . PISK #0 p-Akt
BEARIEHMABIKE

F4 AR IR PEAELH LR B TNF-o  PIBK . p-Akt &
BRIZKFERZM(x£s,n=18)

41 TNF-a PBK p-AKUAKt
CON4L 0384005 0374006 0.33£0.06
MOD 4 0991005 106£0.11° 1.09£0.06°
GD# 0834003 0914005 083£0.06°
6641 0.61+0.06° 0.750.10° 0.680.06°

a: 5CON4L b4, P<0.01;b: 5MODZ L4, P<0.05;c: 5MOD
ZH 4, P<0.01

3 iTig

ARHIFFE 380 228 19X 246 245 P 2 Ty 3ok Ui U A AL o) 7 3 %
/NG E D RE AR SR A5, 45 9% % P Aktl  TNF | IL-6 %
S0 5 43 HT KEGG 18 i 5 S 45 A TNF (55
I A PISK-Akt {5 5l e A SRS R 2, SR S g
MRS . Z )5, 2K Western blot 12546 1 /)~ 5%
ZH 41 TNF/PISK-Akt i 12 Th OCHE AR 1Y 35, 45 R 3%
W, 3 AR /N [RUDG A 2H 21 TNF-o  PI3K , p-Akt 2K 4
FEIRIKOT- 149 0 2 T3, 107 U AL T AU o AL/
SR 4H 40 P TNF-au PISK  p-Akt 2 [ i Rk K, &
BT J AL AT 3 i 145 TNF/PISK -Akt i 75 K 35 0 e
WIVER
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C AR R, D-gal iF5 3 19 5 22 3 W 3 IL-2 .
IL-4 & § 98/, IL-6 Al TNF-o & 1 £ X 5AHFT
D-gal &b {4 /1N BRI VS R0 45 2R — 3%, 7R 45 T U DA AL
J& ,/INEUM IS 1 IL-2  IL-4 & & TR, IL-6 F TNF-o 75 2
REATG , B VA AL T e e 1 7 /)N BRUAAR PR AR A4 o PR
FI 7K, SET R AR S DI RE o
A G A Tz e B A A T B SE K T Y 1gG
IgM FlIgA B . AR, D-gal 80 S5
1 IgG . IgM Fll TgA (1 & BRI, AR 00 5 B 2B K T
RN, AR, MOD 21/ RS S BRER 1K A8k
5 ERiRiE -8 45 THBAE, /NILE T+ IgG.
IgM Fl IgA 1) & T, 22 B NG AL RE A% U8 15 HILIA S pis
BRE 7K, AT & X 30 2/ N BB B2 A 15 T o
HR A G 3 B G , e o B I A ) e iR 2
FERREZ " PR R R A e 2 I
AU S R r e di i, vl D= A e e BREE 11 4
RS PEY S S AR G 22 PRI e g T fig
OCHE N A AR VT S AR AL bR 5 4 o Y 39 B
0T T A SO T P A o R R AN T ML 4
BT B MRS #5220 405, NG Ik £ 4 A 184 5 1 g ik
iR, A SERIETIRE NI, AU R EoR , T
LB BH b 3% D-gal 5 510 32 2/ N RUME 22 45 T+
JIGLIE 48 55, X D-gal 755 %) 55 2 /N BRI IE H A B S i £
FYEM .
B EHRIZE AL g, AR E gL 1
MUK IIE BRBE 1 202 20 0k 55 , 1 il 38 HE B 8 SOD |
GSH-Px MG 4 B, 5B Ag T ik A4k S i, i 8-OHdG
g, R DNA 2546 0028, 15 5 DNA B , il
KRR N B H S 011 0 S 27 5 2 & G E Y, ARHESR
Az T g 2H 2R v ) 484k A O Bl F- SOD . GSH-Px
MDA [P 4 1 8-OHAG [ % &, 45 51 o, IH IR ALEE RS
F+5 SOD .GSH-Px (i P , B MDA (193 1 F1 8-OHdG
B i, RIS AL BE ) & FE T A AR FH DT 45 /N
S S E DI RE
2 bR A RGBS I 7 I3 40 i R K5
PEm e ER R & i IS BRIR I A H 3, J84% TNF/PI3k-
AR FETTE T TNF-a \ PI3K . p-Akt & (17K (035
AT A5 e VE T o
5% ik
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