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W E B AR D-F 5L (D-gal) 8 % % (e i AT AER . Foik 150 W45 25 3 5 Oy ik 0 k)2 R U R MR R A
JA 69 AR e b Fe AR £ A, SRl A 2 Ak S F I ATIAGE . JF 105 R A ICR s RUMALS A 5 & #F 18 (CON) 20 AE A 3t 72 (MOD)
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V& T Rk, FAE R T Ak 5 4B 42 TNF/PI3k-Akt & 42 % i 0 42 )y SR Ak 20 48 B AL 22 330 40 45 vA 23R TNF-a \PI3K . p-Akt & & /K -F 49
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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 a
(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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TR BB G R G0 AT A Rt By 1 LR AR
REAS AEF3 A A A ) TE 32 B R BHY-A T ) 25
BHUAST AN REZ L A R IRATPEARALY . e B
% Walford $2 t (9 S e 8 & 2 0  HUA R i T
PUAH S D RE IR TSk, S REEMARA B IGE 1AL
R B 2 S EUR RN TR IG R, 2
AWK A JEAE , T X Rl AT 2 S B R G )
REREAT" Y. MRAfEGE 2y n] IR T A B e 1y, (il
IR Tk

VR B PR P 2 (O 20 PP A U
D7 e R BN D7 ) DA 1985 4 i o [ 25 )ik
o ML TT ThAAT TUIREY, 0238 2 D IR 5
BIC HCHRE I IRES S A IR R
A RA(L) o TR #7RMIL RO Z D15k, &
B TR 7O MR R AR AN GE I IE , 721 R s IR
JRIRETCHE | MR A B 8y k. BRI R R T
P S k] N G A AN = i i e S L ]
gl FFE 254 B R Z 18 AR AR T 4, LR A
P e Mt JE P O VE HIBLAR™ . PRk, AT s T
2% 2 B 7 5 U0 U AL S e VR R L, it
2R SR PN 5 R AT Y6, DU DA 48 7R I ALY
G LRI S

1 ##
1.1 FENEH

AW FT ] T BALES A F50 A4 [ SR (G 1
Tecan 23 F)) , JA BURE %5 H K1 (UL PHEH R 7 %Ak 3% 4L
A B2 F]) , LD5-10B 7 5y 3 B U AL (I 3t 57 250l
AR ), HS-B7126-A Kl 7 I 411 3 L Al HS-S7120-A
AU Y] R ALk PR R A BR A | IX73 RS 5
13%5% ( HAS Olympus 23 7 ) 55,

1.2 FEARBSAF

I AL ([ 25 7 251020459 ) W [ R b 4 141 1Y )1 43
FH I 254 BR A 7] s D-2F-FL B (D-gal , it 55 20200902 ) 1 H
3 [F Sigma 2\ 7 ; VT 22 5048 11 ARV (PR RE2G , [ 24
#EF H20030463) ) [ V75 5 H 2= 25 48 AT BR 23 w] 750 M
W25 H A 2 6 (interleukin-6, IL-6) . Jifed SR 5E
7 o (tumor necrosis factor-o, TNF-«) \IL-2  1L-4 B I A
JZEM BRI 2 (ELISA) A & (535 0 12/2021) Y90 A
IR A R A PR R 5 e BR A G (immuno-
globulin G, IgG) .IgM . IgA ELISA i& 7| & (L5 23 51~
G20220318LF . G20220318UF , G20220318LI) #] 4 A I~
T B A )RR A R W 5 8 S A B AL (superoxide
dismutase , SOD) . 4 Bt H Ik i & 1k ¥ # ( glutathione
peroxidase , GSH-Px ) . P i (malondialdehyde , MDA ) .
8-F2 L 4 (8-hydroxy-2 deoxyguanosine, 8-OHdG )
R & (5208 20211224) Y90 [ /e 5t dEAAE 9 T2
WF 5 Bir A BR 2N &) 5 TNF- o, 85 R UL B -3- 3 6 (phos-
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phoinositide-3-kinase, PI3K) | & H i [# B (threonine pro-
tein kinase, Akt) AR 1L A Akt(p-Akt) B s LA (3L 5
#9743 20230315) 0 F1 5% [ ABclonal 23 7] o
1.3 SEIEzh¥

TP REEPE ICR /NER 105 H (R4 (20 + 2) g,
M AT S50 S B AR A IR TR w43, 5285 5))
Py VR TS O SCXK (7 )-2020-00020 K/ T4
HESCI = 4 SR, B IRE . L s d e R0 5l
PP s 0 122 1 oAk, 5 20200915P005
2 AEEER
2.1 MEBHBEHR
2,11 JHMGURE S TG LE R LT TR A 2 44 R
i) , 12 F TCMSP #4# %2 (https : //old. temsp-e.com/tcmsp.
php) A FRIHAT R 5T KA M A5 . 33 UniProt $i4l
(https : //www.uniprot.org/ ) ¥ ifi 156 It 15 5 55 55 Ak hy ik
% , Fh & N Homo sapiens (Human) . 1& H JIf 4= % )
JiE =30% . 25 P AR B =0.18 (1 0 3 2% 14 T, L3545
1424104y, 25T R A3 51 125 D259 5y . 48 UniProt 41
P RS 5 15 267 A 25 oA A
212 BPEMSCHL SN AE OMIM %48 % (https ://
www. omim. org/) Al GeneCard %% 3% £ (https: //www. ge-
necards.org/) 1 2 CHE R “immunity” , ZRA5 G EAH OCHE
BEEE . Hor 3H AT OMIM BICHE e A 155805 AH G i
901 A, i WEAT “*” AR T A L 415 15 166 /1S5 AH SCHE
&, X 28 GeneCard B8 PR L f5 75 1 088 MAHICHE &1, &
FFRTEEIFPR L 1 11940 K IIR AL R VR T8 S AN
A 28 FH OC B 45 43 531 % A Draw Venn Diagram 7£ 2k T. .
(http://bioinformatics.psb.ugent.be/webtools/Venn/) , 15 87
AN VAR SR RS A TR A
2.1.3 HAMEERMEHMEE K LR EAEERE
J155 A B STRING %¥ %2 (https : //cn.string-db.org/) 7,
L) “Homo sapiens” /F 4y BR 2 Ja& 7 , 25 il 58 2 48 s A AH B
YEF 25 5 25 4 5 A Cytoscape 3.7.1 344, 4351 Fl H
cytoNCA Fll cytoHub 4 {4 #E 47 BEAE 73 A1 , %) B2 (B 25 R
ATHEFE U3 0 UH RIS S e R B . S5 R
7, TNF \IL-6 , Akt1 #°15 s RO B T, WX 34>
B Z ] I 3R R, WO — 2D i 28 S e gk —
IR 3 S AE VA AR5 S b 94 B
2.1.4 KEGG #4041 R H DAVID %4k )% (https - //
david.nciferf. gov/) XF 87 ™ s 7E /E AL 5. 74T KEGG i@
B%E ST, AR B 157 R ML 1 S AR DG AR 5
T, 2 S HEA T 5 S S N LR .
Horpr TNF {5538 4 A PISK-Akt {553 2 5 R AEAH
ORI [, 3K PR A% 3 34 55 AR | B gss A RS B O 1 A
AR UIAH S, PR SCHE 25300 2 9 Hh i % TNF/
PI3K-Akt iR A TR
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TEREER @)
TNF {5 i o SampleGroup
JREAE A AR 1R ° * Homo sapiens
BRBASRkA LR ° Cout
CHRIHERZ IR 51T ° =
TERAFHG-COVID-19 ~
AR 0
TP RIS A @
NG °
AGE-RAGE fi5 Sl TEREIRIIFAAE T IOIERT 1 neglogl0_Pvalue
Fi 16
LR "
PRI T »
PI3K-Akt {5 S
AR S

0.06 0.08 0.10
GeneRatio

1 KEGGEESMERE

2.2 AR FEIR

2.2.1  GEit b SCES B SPSS 19.0 R T
BT, Vhx + s T o 24 0] HLECR BN 2 224)
BT s PR IR FE A, T 26 55 IR ] LSD-¢ K 35, J5 25 A8 55k
X FH Dunnett’s T3R50, K3 /K i a=0.05,

2.2.2 BWSYAL RZ R 4 105 HLgERRAEME ICR
/NERBERL S R 5 40, 53 31 28 16 R (COND) 4 A5 80 X6f
M8 (MOD)ZH | FEE X IR (POS) 41 R FE I I AL (GD) 40
FliE e BT AL (GG 4L, R 21 H 45 2 /0N B g 1
TR 1A, B CON 41 Rz b A B ER K Ah , oA 4l
JNEUEE R T 5T 400 mg/kg D-gal DL A il 58 Z 4RI 5
CON ZH/INERAH L , MOD 20 /)N BRUTE 285 452 i 1038 o 1 A
TEUR RN , B R ARG, AR , B R ARG S e
RFICPRAF— RPN BARAE , B AR S50 8 AT 15 5
BRI o 4 20k B 2 Wi 300 o 7 S R T S K e A
F|, Hv CON 415 MOD 41 ¥ H 7518 7K , POS 41 4% 300
mg/kg W H VT 2 5148 ORI, GD 20 4% 300 mg/kg # H
ALK IR, GG 4 3% 600 mg/kg H#E B I ALK WL,
H 1¥, Bk 10 mL/kg, 2318 Ji . KK 4524 30 min
J&i , FH TR/ IN R, A4 18 /0N U o HIR B R aft FH T
RS iy 3 4B PR R S R BR AR A A
B IE L SV AR AR DGR 1 1 i O R IR R
AT A 3 /N AL FE 5 U2 2 F LR 20 200 B
ML

2.2.3 /NI A PR A e R R ERm
e B /N BRAALYE , LA 3 500 r/min 250> 10 min, B F & K
PEATASIN , 38 2 ELISA WA /)N BRI H IL-2  IL-4 | IL-
6 TNF-a (& 1 o HART 5 IR i 45, 4521
MR 1 PR, 5 CONY HH, MOD 4 /)N B i H IL-2
1L-4 & 5 1 B K (P<<0.01), 17ij IL-6 \ TNF-o 5 44
T (P<0.01) ;55 MOD 41 Hb 48, POS 41 .GD 4 .
GG 41 /N UL P TL-2  TL-4 &5 4 2 i 2 T8 (P<<0.05
5 P<<0.01) ,1L-6 . TNF-a 7 f 3 b 2 5% (P<<0.05 %,
P<0.01),
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£1 PEAX/NRIMmESIL-2.1L-4 . IL-6 . TNF-0 &
=M (x+s,n=18,pg/mL)

ik IL-2 IL-4 IL-6 TNF-a

CON#L 56211154 20172047 9.06£037 67.53£1.89
MOD# 43341109 1192£0.69 12251045 101.75£3.15¢
POSA 522310800 18.03+032° 9.641090° 7508359
6Dl 46.04£0.62 1408 £0.44 11.48£0.22° 91.08£3.09°
GGA 49.6410.61° 15.98+0.33° 10.11£0.26° 81261332

a: 5CONH %, P<0.01;b: 5MODA] H#¢, P<<0.01;¢c: 5MOD
2 b#, P<0.05

2.2.4  /NEUML I h A BE Bk 1 & AT HR42.2.37 30
7RIS I L E A A, SR F ELISA A8 I 1M 37
IgG . IgM IgA 19 & &, BRI 7 1 225 4010 & il
B3, 45 a5 2 i . 5 CON 4 HeAs , MOD 41/ it
W 1gG L IgM Al IgA & B3 8 35 AR (P<<0.01) 5 5
MOD 4 [t %5, POS 4 .GD 41 . GG £H /) BUIfiL 75 7 1gG
IgM FlIgA & it i 3 TR (P<<0.05 8, P<<0.01),

F2 JABRAIT/INRMEF IgG IgM  IgA & 2N

(x*s,n=18,pg/mL)

Eikil IeG IM JgA

CON# 1.640.02 355.67+48.38 47491904
MOD# 085+0.19° 187336017 17494117
POS 149029 3133343112 4424093
GDAl 101017 24805 16.18° 3438 14,03
GG 136£022° 27733 +56.85° 4140%1.09

a: 5 CON4 4, P<<0.01;b: 5MODZ H 4%, P<<0.01;¢: 5MOD
2 b, P<0.05

2.2.5  /NEUBLIEFE ORI A YK 45 2R Bk it/ N R4 TR
it IR BROR M5 AR FE/IN R, SRCHEREUNE | 25 [55: J] PRl 285 45 2 21
Ji VA AR K Ve DRARIE T BRIt . AR DL TR A
TH TS 5 - LA+ 0= I AIE ok (mg ) AR T 4t (g) X
100%. 45 5 7%, 5 CON 41/ B 45 % [(3.07 +
0.15)%] L3¢ , MOD 20 /)N FRUIBLIE 48 %4 [ (2.05 £ 0.16 ) %] 5t
FHEAK (P<<0.01) ; 5 MOD £H [ 45 , POS 2H /)N B i 48
B[(2.63+0.04)% 1. GD 4H /N B E 48 % [(2.25 +
0.02)%])H1 GG ZH/IN BUBLINE 5 £ [ (2.46 £ 0.07) %] 1) 1 3%
FH (P<<0.05 3% P<<0.01),

2.2.6  /NEUBIEL LR HI2EIEE  FEASLRIAT 3 H/N
B, ECFL I E ZH S AT A W G 3 5 R G 3 7 1 4 U
B 5~10 wm B -, & R J5 2547 HE Je 4, 766
2 W N TR A RN E 2 TR . AE CON4
/N EROREL A0 R HE 5] S48, P T A B A, 9/ N2 B
s MOD 21/ BRI -HES ZE AL, P18 AT fil ] LB
ANIE BT, HLZLHE A 7™ 25 0 Ik B 40 R i P 1 A R
IRG , R/ INGEASOR] , LA v R IR 8 A R v 2R O 5
POS 4 .GD 41 GG 2 1 JIGL A Ik U2 240 R o/ 88 PR3 26 R
1] B 42 55 MOD 41 BH % 2% i, H GG 241 8 GD 41 &4 2%
TR
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A. CON4{

E.GG4l

2 VAR ER AR AR H AR IR F Y R20E (HE, x200)

2.2.7  /NRIRAE AU SRR DR G P A Al B
220 /N B DGO 222, P AR B K AR 10% 59503 K
473 F SOD . MDA , GSH-Px 1) 1 1 #1 8-OHAG Ay 7
o B ES BART Eui B, g5 R 3 iR .
5 CON 41 14, MOD 41 () SOD Al GSH-Px jfi P 34 i %
[ (P<<0.01) , 1fif MDA i 14 #11 8-OHAG 5 1 44 & & Tt
1 (P<<0.01) ;5 MOD 4 b4, POS 41 .GD 4 .GG 2 /)
BRI 2H 27 v SOD 1 GSH-Px 1% 44 18 25 FH 55 (P<<0.05
5 P<<0.01) ,MDA 751 8-OHAG & & 44 i F &K (P<
0.058; P<<0.01).

x3 ARAI/NREFEALAPRAEXEFEES

MM (x+s,n=18)

an SOD/(U/mL) GSH-Px/(U/mL) MDA/(UlmL) 8-OHdG/(ng/mL)
CON# 1183£0.19 1146.90+98.61 2.5520.04 0.30£0.07
MOD4 8.94+0.35° 061,40 124.60° 5.98+0.14° 0.50£0.01°
POSAL 11.32£0.03° 1028.65£47.64° 335£050° 035£0.06"
GD4 10.02£0.06° 785,38 £18.01° 480£0.05¢ 0.4620.03°
GG4 10.69+0.03° 878.369.00° 414+0.06° 041£001°

a: 5CONH [L4E, P<<0.01;b: 5MOD# 45, P<<0.01;c: 5MOD
2 H#E, P<<0.05

2.28 /NEUBIEA S A SR PR IA T LA R
Western blot J#E 47 5 o 43 B FRHLAS 2 (POS ZHBR A1)
INEUBEZE 2, 4 50 1 mL RIPA 25 4 2 W A1 10 wL
BRRR WA, AL 10% B210 . vk b8 24#% 30 min
J& A S B AL 12 000 r/min 5500 20 min, B
W, L BCA RN 2 25 2Rl 2 i b & A& &
TN B-5iFE CBERY FAEZE IR, B RE A K
A0k 20 min AR, P EE R T B A A A AR 30 pg,
il B B RERR TR LN A 15 WL 25 I RR DU AR &, LA
109 58 TR Hi T Jie 5 Mz vl 9k %oh 28 1 A 7 R 4 A0 8 o A
KRB EAEBER M BB L, TE MR (&
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5% WRE WK ) 2 i B 2 hy B TBST Z2 vp il DR /S
A —#[B-actin (Fi B L. 2y 1:50 000) , TNF-a, PI3K
Akt p-Akt (F B HL 13 4 1:1 000)], B FHEK L, T
4 CHFH I . H TBST 28 Ml YE S 5 min X 4 4K, A
HRP- 1L E40 5 1gG —Ht (FRELL 4y 1:1 000) , & F4%
PR Z A 1 h; F TBST 22 i B 5 min X 4 1K , ikt
FEIIM BRI, AL OGRS TS . H Image J
AT E A B K BE(H , LA TNF-o PIBK FEH 5 4
24 [ B-actin 5545 K FE(H Y FULHF /R TNF-o PI3K 2 [
B2 IR IKF, DL p-Akt 55 115 Akt 8 A0 R (ARG Lo
{HFRIR p-Akt 3 I RIB K o S5 5RN1E 3 3R 4 PR .
AHHLT CON 41, MOD 4 /)™ EUIBLIE2H 21 p TNF-o  PI3K
p-Akt £ 1 Ik KP4 1 2 & (P<<0.01) ; 5 MOD 4H
PO, 45 45 24 57 2 41 /DS BRI 2H 22 TNF-« PI3K , p-
Akt I FRIAIKOP 2RI (P<<0.05 3 P<<0.01) .

Akt 60 kDa

p-Akt 60 kDa
PI3K 110 kDa
TNF-a 25 kDa

P-actin 43 kDa

CON# MOD 4 GGHl GD#l
3 UFRE A% /)N BR B AE 4E 2R FP TNF-o . PISK #0 p-Akt
BEAREH M EXE

x4 ApEAIT/INRPEAEE LS B TNF-o PISK . p-Akt &
HARIEKFEHZME(x+s,n=18)

Eibl TNF-a PI3K p-Akt/Akt
CON# 0384005 0374006 0334006
MOD# 099005 106£0.11° 109+ 0.06
G4 0834003 091£0.05° 0834006
664 061£0.06° 075£0.10° 0684006

a: 5 CONH L4, P<<0.01;b: 5MOD# [ 4F, P<<0.05;¢c: 5MOD
24, P<0.01

3 itig

AR5 3 328 1) 2% 245 B 2 Ty 30k i U AL o] 4 o
/NG T RE IR FHE A5, , 45 5 % P Aktl \ TNF \IL-6 %5
RO 5 43T KEGG i i 3 45 A5 1 TNF (R 5
A PIBK-Akt {5 5l & SRS R 2 e S s
A . Z )5, SR Western blot 32 #6210 /)N FiUg A
ZH 21 rp TNF/PI3K-Akt i 448 th OCHE 2R 11 19 Kk, 45 R 3R
Y, 32 BRI BRI E 2 20 TNF-a, PI3K . p-Akt 2 [
FEIRKOF-1 5 2 T e 1 U AL AT AR AT A g2 o AR AR/ 1N
S E 20 20 P TNF-a  PISK | p-Akt 2 [ A A K,
B A I8 AL T 38 1 1895 TNF/PISK-Akt i 12 4 ¥4 50 14 14
WIITER
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C AR, D-gal 15 S 1 2 2 s i i o IL-2 .
IL-4 5 /0 TL-6 Al TNF-o 5 00 20 X A5
D-gal &b 319 /Iy BRI T A0 45 2R — 30, 7R 45 T IH AL
Jii o /NBUMLTE A IL-2 TL-4 & 5 T, IL-6 F1 TNF-o 75
REEARR , 2 7% A ML AL T i e 904 /0N BRUAAR P s 4 it PR 1
HI7KF SETTE AL SR D o
AHIF G A KL T S W AT AR A U B 9% K F- 1 TG
IgM FlIgA & 5. AWK, D-gal BUEZEh W) ILTE
T 1gG L IgM il IgA 1) & it B AIG , AR R 88 1 24 7K R
R, AEFE T, MOD 4/ BRI e Bk & KR Ak
5 FiR#GE 8 A5 TGV, /NEUNE T IeG.
IgM Fll IgA 1) & 5t T, 22 WA G AL RE A% U8 15 HILIA e s
BRER 7K, AT X 52 /N BB B2 9 15 Tl o
A S e 3 B TG, e an B I i A ) ae iR 2
WERRRZ " PR R R A e 2 R
U KR PR AI iR, o] DA™= A e 2R B 1 4B
IREFRPEY T2 SO G 22 SRR ) S g g
KE BN RS E O AR v U I T 4 Y G B
0T L B S s T i e R S W R I
BN W NGURE25 4e) 32 245405 , ML Ik 2 241 i 344 B R 7
iR, RASERIETR TR, AR a R iR, 18
ALREHS B B 038 D-gal 5 T 10 5 2 /N RUIGAE 2248, THm
L AEFE 25, % D-gal 175 5 14 5 28/ BRUIBLIE ELAA W I A9 £
FYEM .
WG HURZE AL 2, A=A L2 (1
ML ()35 BR BB 0 2013% 25 0k 55 , Bl 5 HE B B SOD |
GSH-Px ({1 T B, 5 R AR BT it S84k S v, fiff 8-OHAG
Fr RN, R B DNA 8589k 7E | 15 i DNA #1477, il f
FERPY A Fl B8 0 S il ) A 2% 5 2 2 G H Y, AR
T G 2H 2 rh Y AR Ak AH OC L F SOD L GSH-Px
MDA 3% 1 1 8-OHdG 1Y % i , 5 53 o , A I ALRE 8
J+5 SOD .GSH-Px (13 7 , B MDA (193 14 #1 8-OHdG
B 1, ZR I VA BLAL e ik & FE BT A AR FH DT 45 /N
R SE DIhE
25 Lk, AR ALBE S A Y 03 A R oK 9
PE B BREE 11 B T BRI [ FR 3, 45 TNF/PI3k-
Akt IRARFE M85 TNF-o \PI3K . p-Akt & KAk,
AT R FE VT See VR o
S 23k
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