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I A ZuF? 5% OREH IHE OB oM & & FHK o #F

BE BB A THARBILE 3- 48 (PI3K) / & %8s B (AKT ) 12 5@ B8 3Lk i & T 1%
MEZHER X (CAG) XK RAMEANE., FiEk KAKHEA ., N- TR -N- 2K -N- KK (MNNG)
DB KRF 5 AEHFRAMEE, B8R 50 R R RIBMAKF R E, AR, BEFIHa, &
B AES. PLAKATA, HF410 X, B BREFHEI0 R, LRBEFTEH. P AKAZTALS A E L
ok fd# 7 (36, 18, 9. g/kg), BEF M #EINET I+ 1.4 glkg, EFAABEA LAFE R R A2 3K,
HF60 X, HARE -4 (HE) R FRABRALHBEF T, LA RFELNKR FE FaiR |
(PG 1 ).PGNIAHHEPG I /PG Il (PGR) WAL 34 i iktem K R iF Bt ZE 17 (G-17 ) K-F;
Western Blot #:i § 465 PIBK. p-AKT % & & ik 4% ; RT-qPCR # PI3K, AKT. A% 10 5 % &k &:
kORI EER IR N R G RRAR (PTEN), Bel-2 /848 = H-F (BAD), @i/ = H-F B#hem
B9 -2 (Bcl-2) mMRNAKR-F, &R L EFakEs, #AM T ARARERRAES, HIRELKZR
Y, KM AeiRiE; iE G-17. PG . PGR & § 2142 PTEN mRNA %1% (P<0.05), wi#F PG 1. §
2122 PI3K, p-Akt & & Ft & (P<0.05), PI3K. Akt, Bad. Bcl-2 mRNA £ ik - #+ & (P<0.05), H#EA
i, ST RAREEAARITEE, AP RBEFT&H. PASTASTRRRXERAEZHLEN L
(P<0.05 ); ALk fif & -7 F A2 F Frenfn ik G-17.PG | 1% ,Bad.Bcl-2 mRNA % i F&4% (P<0.05 );
WikGHEF &, PAHATEFEF 4 PGR A, PTEN mRNA 75, PI3K. p-AKT & & & mRNA 1%
(P<0.05). 5&¥%Jrearkiz, Wik rs S, #7284 G-17. PG [ &, Bad. Bcl-2 mRNA B4k, 1t
Wk A 77 & M F 4 PIBK mRNA Bk (P<0.05), £5it  fbik 475 af CAG X &A TEA, HAFAM
)T Ak 5 4] PISKIAKT 455 69380E , A2t § 2B m el o=, M L 3ERP § R IEAER .

K AR AT; BHESEET K KR PIBKIAKT 2 5@ %; #2585

Protective Effect of Huazhuo Jiedu Recipe on Chronic Atrophic Gastritis in Rats WANG Jie',
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ABSTRACT Objective Based on the signal pathway of phosphatidylinositol 3-kinase ( PI3K ) / protein
kinase B protein kinase B ( AKT ), to explore the mechanism of Huazhuo Jiedu Recipe ( HZJDR ) on chronic
atrophic gastritis ( CAG ) rats. Methods The rat model was induced by sodium salicylate, N-methyl-nitro-
nitro-N-nitrosoguanidine ( MNNG ) and hunger and satiety disorder. Fifty rats were randomly divided into model
group, morodan group and high, medium and low dose HZJDR groups of removing turbidity and detoxification,
with 10 rats in each group. At the same time, 10 rats in normal group were set up. The high, middle and low
dose HZJDR groups were administered with HZJDR (36, 18, 9 g/kg ) by gastrogavage, respectively. The
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control group was administered with morodan 1.4 g/kg. Equal volume of normal saline was administered
to rats in the normal group and model group by gastrogavage. All rats were intervened for 60 days. The
histomorphological changes of gastric mucosa were observed by HE method, the levels of serum pepsinogen 1
(PG I )and PG II were detected by immunoturbidimetry, the ratio of PG I /PG I ( PGR ) was calculated,
the level of serum gastrin 17 ( G-17 ) was detected by radioimmunoassay. The protein expression of PI3K and
p-AKT in gastric mucosa was detected by Western Blot, and the levels of PI3K, AKT, PTEN, Bad and Bcl-2
mRNA were detected by RT-qPCR. Results Compared with the normal group, the inherent glands of gastric
mucosa atrophied, the number of disordered arrangement decreased, and inflammatory cells infiltrated. Serum
G-17, PG I, PGR and PTEN mRNA in gastric tissue decreased, while serum PG 1 , PI3K and p-Akt protein in
gastric tissue increased ( P<0.05) ; the expressions of PI3K, Akt, Bad, and Bcl-2 mRNA were also increased
(P<0.05) . Compared with the model group, the pathological conditions of each drug intervention group were
improved, and the high and medium dose HZJDR groups significantly improved the inflammation and atrophy of
gastric mucosa (P<0.05) ; serum G-17 and PG 1 increased, the expression of Bad and Bcl-2 mRNA decreased
in each dose HZJDR group and morodan group ( P<0.05) ; PGR and PTEN mRNA increased, PI3K, p-Akt protein
and mRNA decreased in high and medium dose HZJDR groups and morodan group (P<0.05) . Compared with
morodan group, G-17 and PG 1 increased, Bad and Bcl-2 mRNA decreased in high and medium dose HZJDR
groups, and PIBK mRNA decreased in high dose HZJDR groups ( P<0.05) . Conclusion HZJDR has an
interventive effect on CAG rats, and its mechanism may be related to inhibiting the activation of PI3K/Akt signal and
promoting the apoptosis of gastric mucosal cells, so as to protect gastric mucosa.

KEYWORDS Huazhuo Jiedu Recipe; chronic atrophic gastritis; rat; PI3BK/AKT signal pathway; Chinese
herbal compound
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CAG) B L EH W H R ERZ —, RN
BRI R RS, BRSO, AR
L FRSLZIER, RO 2 kA (intestinal
epithelial metaplasia, IM) 5 & % #% 4= (atypical
proliferation, ATP) V. CAG £ B Fs R 25 5 1%
oA SERUBE AR SERE, AR KRG 35 P A RS
WoR, HRIBEANMEEGE . T2 CAG KAk
FEALH . IR B A= g E R
CAG — [l I Jz b A — S5 AU A — B s 1Y) 3 A2 ) 2
e, FEAE RS SR RO A0 A AR T W I L
3- 4 / % 1 4 B ( phosphatidylinositol3-kinase/
protein kinase B, PI3K/AKT) {5 558 b 4
MU 3EFE AT OC R %Y. H A B 257 T FNG 7
CAG Jy It HA W A3

EIFpN IR e Erdser B Zaa ) SAL IS E L AWN
AT RAA LIS, AR B EE, AR EEN
Zih CAG M Labll, IR IRZ, feihfieg
1E CAG MBI FIr R &, nlekas IM F e B
UESE T B i A A e AT i Yy, S0 T i 2 W T
BRERBLREYE © 0 A B R S S g Ak ik
fift #7 %F CAG KB T T4 HI LA S %) PIBK/AKT &
FIERINASEm , BRHZETr Bilh CAG MPEFIHLEY .

1 h¥  fdHEREE Wistar KL 70 2, 6~8 J&
%, PkE (150 £20) g, W H IR 4EE A L5058 sh )
BARARAF [ AHIES . SCXK (51) 2016-0006] .
P AT K RS FE I b B2 2 B SPF 94 S5 3l ) o0 34
Erp SR, BRI SR, A B e R YoK, A5
Yy 5256 25 f T b R 24 B sh 10 32 Bt 25 Ak (No.
DWLL2019022 ).

2 W kMR (#1109 ®i%E6g
WHA12g UE6g M TR 159 PHE
159 44129 JIIZ9g =tk¥r2g () K%
159 AN 159 HE12g BWH10g BFE
og A#&F6g 4iH3g MEMNE10g #WM-69)
H b B BE 2 DR it MR a 542 3.6, 1.8,
0.9 g/mL 2 ¥, it 5 43 %] & 201102, 2010041,
200904, 20092901, 200901, 200701, 2011068,
20102701, 20010801, 20112201, 200904,
200404 . 20082601, 201001. 20092101, 201102,
200704, 201001, 7KAZfR & ( R A ik
MR 2N w1, it 5. 20240302 ) ; N- B 3E -N'- 4§ 3& -N-
W fil & A ( N-Methyl-N'-Nitro-N-Nitrosoguanidine,
MNNG ) (_Fisahr T AR I AR A\, 5
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M105583 ) ; FEX P} (A& IR%E. ¥, 52,
P &4 MIHL R, EHER. G A L
WEM. JIE L GRNE, b AR, Hf, dEEd
B, HRER G 25 A A FRA ], 16 AL x 1848, #it5:
Z20090013 ),

3 FERN AX&HE B EAMR I
(pepsinogen I, PG 1 ), PG Tkl & (dbatJuok
VB AR BA ABR A A, 55050k TGS7T11W,
TGS721W); H W % 17 (gastrin-17, G-17) ik
Ma CREN I MEASFRERAGRAA, it
RB40637 ) ; RIPA 2L i ( 3 = RAVHEARARL
A, fit*5: POO13E); A& Jt ik 7 & (Millipore, it
5. WBKLS0500 ) ; filf fid £F 4k 2 Jiit ( nitrocellulose
filter membrane, NC, Pall Corporation A #], 5.
T22740) ; FEHifRm —ht (AL P2k, ity
ZB2301) ; PI3K antibody. p-AKT antibody. beta-
actin antibody ( JUat IR AEYIHARARAF], it
43514 :bs-2067R . bs-2720R. bs-0061R ); Jr K% -
Prergeain & RN RZAEYHEARAIR A, it
BA4025 ); DEPC( Sigma, #lt5:D5758 );Primers( £
T iR A RS, 5. 260064816 ) ; MicroAmp
Optical 8-Cap Strip ( Life technologies, it5:
REF4323032 ); MicroAmp Fast Reactiion Tubes( Life
technologies, it5: REF4358293 ),

F B AL #%: TDL-5-A By 0 AL ( Bl &5 ),
SHB-D fE ¥ 7K H 25 48 (FBIN I ) 5 FJ-2021 v - it
W RS (Wi =) ; SHA-B fHIER % 7%
(HINELE ) ; DL-CI-IN mHERE L L G (Fa /KR
AREK ) 5 YXQ-LS-50A i F K (i sl A
BRAH] ) 5 2720 BEFY 4L (£ AB 4] ) 5 1-15K
B URE O AL (SE[E Sigma A F ) 5 MDF-382E i
RIEARAEAE ( HAR =3 ) 5 756MC 4] WLt
I ( BB R AR A F] ) 5 CFX96 SEHf 2l
£ PCR Y (Bio-Rad 4 #] ),

4 oA R rE A i BRE ME PE Wistar KR
70 2, BEHLMIC 14 BAERIER A, R4 56 Hiil
CAG 5, 2%k [7-9] R E Gl faE I ik
il CAG KEUMEAL, (1) Lk 2% /K#ER%1 1 mL/100 g
PURETE S ;(2) MNNG % (180 pg/mL) #EHA
M, R (3) YURKEE 2 RER, 1K
B, w2 H, MR Z IS kA
o 20 G BEHLIIBGE 3 A A4 4 2 H, LIRH
A JEBEPLIER 2 B, % 24 B, il R &
BrZL (HE) Je o, WLESH]E 2 A PR AR ZE 455 2L

IR, PRGN Y], EEET R 3%, KA
iy 50 K IR REHLECT 31k 0y AAIAL | bk
M. P AR A ER PR, 410 H,
IEH AR 10 2

5 SHZTE MRS KRB R AR A%
ol O (e I P R O 1:2:4,
FEX P (1.4 glkg) #H4F 60 kg A H Rl &1
6 15, fbimhifitdE )5 (36 glkg) (18 glkg). 1
(9. g/kg) FIEHEE (4rBIXFN 60 kg A AYEE H 7
12, 6. 3f%), IEH AR 25T S AR BUEBEER K
MR, 1 mL/100g, FK 1K, ELT#H 60 K, K
T ARKE S G AEEK 24 h, JBRESE, TREFTHIE
JEE I R KB, B0 4y T, 4 CUKFE TR
A& B RKREAL, Eukds FUi—FaH A
BURTHRAE, e TIRARE, iR %) -80 C
UKFAIRAE R L 53— B AL8U T 4% Z R H
TRAELLFS HE Y@t T B 21240 A

(SR Rl E T TSI RES

6.1 IMLEFEFRAIN R FH O e by il 2 1 i
PG I . PG NI/KFHit5E PGR (PG I /PG 1T ); fii
JFH RS G2 A R SR G-17, SEI6 A5 IR ™A 442
MR G UL R i T, FEA N 10,

6.2 HE JL s B Rom B AL U e 5 1)
BHL, AWEE, U (B4 pm), JRRE - Ha
et hPERI B . AR TR RS AR 4
LS, SRS Eg T E R PR A IR
WY, BRI . EAEHLVRAR NIER (0),
(+), H (++), HREE (+++) 4 DRG], HEAREN 10,

6.3 Western Blot £l PI3K, p-AKT % 4 %A

BHLBULABOE, IMARAZHIR, 4 THRA
fife, B HEER IS E R, (] SDS-PAGE
B 2 ) A5 G 1 B RE S R AT LUK o B, FR NC
B, EEM 2 h, IMAFRLN—PT, 4 CTHEEL
W o VeI T e B4 /) — Bt (1:5000), %7 59F
H 90 min, VERERE R A, LRHWEE 3K, H
Quantity one #AAFHEAT K EEE 34T, LA B - LBl A
( B-actin) HHNZ, HIrEH /B -actin FKE(E LA
FEAERE A BR )2 2 08T

6.4 RT-gPCR £:illl PI3K., PTEN. AKT. Bad.
Bcl:2 mRNA ik 845 4ok BLUH Zh B 2 20 78 S0
WP, BRI RNA, 2803 0t
TFIEAT RNA MR EE R E E . BUEL RNA 20g, %
RNA S % 5% eDNA, il J5 1547 %¢ B PCR: [
FPI A s AR Y, AR PE 95 TH0 min, SR 5
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A4 MEH LN 95 C 15's, 60 €T 60 s, FRIFHEA
A Cqft)a, LU B-actin HNS M, 5 HEER
MAEXTRIA . ST LR 1, HEARER 8,

=1 519

SERAFR Sy (57 -37) SR (bp)

B-actin  _LIjif: GCAGGAGTACGATGAGTCCG 74
T : ACGCAGCTCAGTAACAGTCC

PI3K I¥%: CCCTGCCCCATTTCATCCTT 101
TE: GCTGGAGGAGTTTCGGTTGA

PTEN 3% : ACCAGGACCAGAGGAAACCT 101
TfE: CCTTGTCATTATCCGCACGC

AKT i : TCTGAGACCGACACCAGGTA 107
Tiif: CTCCGTTCACTGTCCACACA

Bad _IiF: ACTTATCAGCCGAAGCAGGC 100
Tif: CGGGATCGGACTTCCTCAAG

Bcl-2 i#: TCGCGACTTTGCAGAGATGT 116

Tiif: CAATCCTCCCCCAGTTCACC

7 GiitEore: R SPSS 25.0 et aib i
Paas R T ERAN AT, T ORI L IE A A R
F x s Hiik, BRI M (IQR) ik, L4 i
Al R IEAE By 25 R T 22500, A K-W H
FRAR S o THECTORER AR (Rt ) ik, 24
] A B ME VOB IAT x 8 x 2R, ZdehrR
H K-W H BRI, BT R 544 2R AU A 55
KB KE o K 0.05, P<0.05 K25 H GiitariE L,

# R

1 HHRB—BARE L B AIRBUSHOR
BRYE, BRIEFDCHE, WaiRE, REIEY, (KE
WERARE s BRI R RORS PR e, SR Bl, BAM
BIOGPE, EMBE, REED, (KR, EY
PHAMEMREE T 25 R A G, KHOIRS L
sl REGUEA P, REmA S, BRER,
AILE

2 ALMhfEREE TR CAG KELE BRI (3£ 2,
K1) DL, IEWAE AN 8, A
HEFELEE , AR IR RO 2, ToUT R R YRR 1
JeAKBPRIFENL, RIULANMEIAIE; SIEH A e, Fe
BRI A Z IR, Bt , HPEEaL,
JRJZAHE, RYEANIRTE, HEZA442 8058, A
MR, BB . RSE, HESETEL (P<0.05)
SRR AL, BE % PR Ao O 25 0] e 4L T A
U AR 700 M2 A 2 P S M A S J A A ] R Bl
s P AR RE T L SRR A LA EE B PR R

® 2 HAUHE BRI MBSO

41 no RGNS R A7 i iR S i AR
O + ++ +++ O + ++ +++
iEH 10 8 2 0 0 9 1 0 0
] 107 0 1 4 5 0 2 6 2
JEE 2% ) 0 3 5 2 0 0 3 6 1
fefpd iR 10 5 4 1 0 3 6 1 0
kb bsliE 10 4 4 2 0 3 7 0 0
fefpaEE iR 10 0 3 5 2 0 5 4 1

TE: ANIER UL B BRI ; CONEER P s D AL esE Ik
FEAL; B AR RE T T AL F Oy g RE gy e R il 15K
INBHIRZEAS s Wk ORGSR AR 2 R

B 1 AbfERE A CAG KR AR 20 #1520
(HE, x200)

JiE I 2 (P<0.05), fhilffas . sl gl xt
s i (P<0.05),

3 &4 CAG K G-17.PG I .PG Il . PGR
KFHE (% 3) SIEW Y b, BRI MK G-17 .
PG I . PGR [k, PG Il J+& (P<0.05); SRl
A LbA, A AR AL RS B PRI G-17 .
PG I HETH® (P<0.05), PG Il k&R LT
E X (P>0.05) ; fbib s gy . b7 it 4 R EE
PP K PGR BH 5 (P<0.05) 5 5EEX P
Foig, femfgdi e, PRlEdl G-17. PG T Fhi
(P<0.05 ),

4 RAHKE PIBK. p-AKT &K (4 4,
B 2) HIEw4eE, g E R PIBK, p-AKT
TR BT R (P<0.05) ; SRSB4 s, 1k
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£R3 BHKRUMG G-17. PG I, PG I 1 PGR K FIt# (x+s)

215 n G-17 (pg/mL) PG I (ng/mL) PG II (ng/mL) PGR

EN 10 26.75 + 1.56 24.51+3.78 19.46 + 1.05 1.26+0.19
e 10 16.21+1.82" 14.19+3.19" 25.70 + 4.63* 0.57 +0.16"
JEE P 10 21.61+1.84° 19.76 +2.47% 22.02 +2.01 0.94+0.11%
A aE e 79 10 2470 +1.85* 23.73+£3.03* 21.26 +2.11 1.14+0.24"
A figp 2l Jy v ) 10 24.11+£1.92°4 23.08+1.69"* 21.36 +4.69 1.14+031°
Ay (IG5 10 18.56+1.57 " 18.53+4.52" 25.09 + 3.32 0.76 + 0.26

TE: SIERAHE,"P<0.05; SHIMA A, ©P<0.05; SEY PHIHE:, *P<0.05

MR EE R TR 2 L S R P 4H 4 PIBK
p-AKT [EA% (P<0.05), £%25¥)T e g, 25
TG FE X (P>0.05),

F4 FKHARKEHLPIBK, p-AKT HEAKFHE (X+s)

415 n PI3K p-AKT

EH 3 0.30+0.07 0.20+0.08
e 3 0.76 +0.05" 0.62+0.12"
JEES ) 3 0.50 +0.07 * 0.37+0.11"
ARy e ) 3 0.49+0.09" 0.36 +0.08"
AR5y ) 3 0.49+0.08" 0.40+0.10°
sy =g 3 0.67 +0.12 0.50 +0.10

0 SIEH A A, *P<0.05; SHERIZ i, © P<0.05
PI3K e s e o s s 117 kD
P-AKT

— - D6 kD

Beta-actin e e o ess> esse e 412 kKD

A B c F E D
B2 KHKREEHA PIBK, p-AKT & H LXK

5 %K PI3K. AKT. PTEN. Bad. Bcl-2
mRNA RikbE: (£R5) HIEwHE, RAHE
Fil PI3K, AKT. Bad. Bcl-2 mRNA %558 i 71
(P<0.05), PTEN mRNA AR (P<0.05) ; S5t
BRI g, il asrm . Rl gl LAY P
41 PI3K, AKT mRNA ik (P<0.05), PTEN

mRNA £k TtE (P<0.05) ; fLibfidEm . 1. ik
FIE 2 DL EER P 44 Bad . Bel-2 mRNA A%
it (P<0.05); S5EEX PRy, b fd e e
21 PI3K mRNA EiEFFIL (P<0.05), i e .
tii 2 Bad . Bcl-2 mRNA 3k (P<0.05),
15 I 5

CAG ML R G Wghs, SCHkHIE 1/50 Y
CAG, 1/39 Byt t, LK 1/19 f 5 b5 5 0 4
AT 20 AE N &R B Y Rk, il ad 25 4R
Wr CAG i —2 & JE ok B il o Gk, R fEiRTT
CAG JrifiA T i

CAG R Hollim RAE A I Jm rh B2y B s
CIEGT CMEZRT MRS AR [ R ORIMZRE SR
SiE M S AR, IRERNGE, R
M2, WAEL, Amhe, dEehh, 5k
KRTFE, FPEOAZES . P 22Uz i (b i
W7, ZHCEHIEEENEFEMMERL, TS
JrEAL, RN R ORIV EE, B, Wk
BEFNE . B EAAR . GRS A
HAEIE & B R M. M0, IS —EiS ik
s BIOBSE . BRI, REFITAME, KBRS,
IREREBIR, WAATFRME T H &M%,
{ZALIMIT S, SEfERE LS, B E5A R TG LR,
WA IR g E 2 ). IRy R T, )
A HA G B R R . AR I . TR

R5 FHAKEEHL PIBK. AKT. PTEN. Bad. Bcl-2 mRNA K FEItE (X+s)

215 n PI3K AKT PTEN Bad Bcl-2

EH 8 0.96+0.12 0.67 +£0.07 1.19+0.19 0.92+0.16 0.78+0.18
et 8 1.31+0.08" 1.46 +0.07" 0.74+0.15" 1.51+0.10" 1.59 +0.14"
EER ) 8 1.15+0.05% 0.83+0.06" 1.00+0.10%* 1.3120/08% 1.34+0.09%
Ak b gt 2 7 R 8 0.98 + 0:09°4 0.82+0.29% 1.17£0.18* 099 +0.09 %4 0.72 + 0,074
Ak b gt By ) 8 1.08+0.16° 0.87+0.192 1.16+0.20° 1.08+0.14%4 0.92+0.14 24
Ak iR 7 (IG5 = 8 1:31 £0.11 1.16 £ 0:31 0.88+0.14 1.36+£0.16° 1.32+0.13°

e SIEH A HER, *P<0.05 5 SRR ks, » P<0.05; SEEW I #s, * P<0.05
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e " EEASORA RIS . A B
T IR BEAT R . PR MER, $EGE RSN EE
B AT 3E 3 981 Bax., Bel-2 AL, m& BB
FIVEH MY DL A b g 2 O b A RO RO BIE S
IR SE T HAE LR CAG (] BEVEFIMLH, (B4 3 H:
IR, W R T,

B AR T2 T RS AR 5300 ) — T i e Pt i
e, kPG 1 #MIPG AR, IiE H 8 AR
AT DA R b Ok R 8 B RS FTpE. PG T &
T SER AN . EAM MW, PG A SR
2 o 1 AT = B 2 = S =17/
Brunner IR 55245, Y B BRI ESN, PG 1 4
WL, Ay PG RIS HAN RS e, Wds
fEAK, (A2l PGR (K. G117 BFEZHEHEG
YR N A I ) FE LR, A PRI RE R il
TR, At 8 BT A A4 " T RO
FEBOE B RSN 1T, CAG BRI IAZES
G YRR/, g G-17 &k, PG 1. PG I A
G-17 FKBKTV-RIBSHERR N “MEATERE”, AT FH R
EEFEEG . MBI RAE . B8 RSN
A, I PG 1. PG I, PGR M G-17 & A
[lAsfe 1 BRI, CAG B INE G-17.
PG I . PGR /K2 TR 202",

PIBK/AKT J& A& P — & 2 (5 5 % i i
58 LM mET e 2 &Y, HS5EAER
LI P2 SRS & B, PISKIAKT il 7E
SR A AN M R B RO, O LR IE R A AR
CAG &4 . Bl 24 ig b PISK/AKT 3 %
(I MR B B 1, R PIBKIAKT {553 i 7F 1E
WA ZUL R B B . PTEN 3L [R]
1R A PIBK/AKE 15 538 8% 1 o7 4 R 7, 4% 4 it
JE, fEaneAE K. T TR i EA EEAE
F. PTEN i ffi PIP2 8% i {k. % 45 oy PIP3, i fii i
fii AKT B2 1L, AKT BERRILIY =N p-AKT, T2
T ET- 8 Bad ik P AP T T Bel-2
D & s £k O i1 7 S S 411 B S 7S BT 1 i 5 e 8
Y BEA 79 , Bel-2 A T e ik K - ( Bel-2-associated
death promoter, BAD ) J& Bcl-2 5% H 5 i 41 I
T-HFZ—, & AKT {55 E 2 T iifdlsr, Bad
R ] LA 46 748 (1 Bel-xI #1 Bel-2,, A D) B
BRIV TR 11 Bax Fil Bak®, MG I 40 14 5
JHT-2539%5) , AKT 151k d Bad fiSer136 5 SLmima k.,
MIFFEAR T H 5 Bel-2. Belaxl 145 41 A& 4% 30 1L J#
TERYVE 5 55— T 7 Mt sk 40 i P i Bad 5 14<3-3

EASAGNREE S, ERTAFSRIMEAT, i
PR T B A RIS, R ETR A iF 25 Bad Al
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