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[ =] HH: HWiITEEZK (VAP) X425 5 RHERE (PMOP) SR K RAES1ER, If
) B PT BE A ME T AL o F Bk 60 K12 JE % SD MEPE K RBENL 7 AR T AR 4L, BIARIAL | Bl B iR i 41
(1 mg-kg '-d "BFICRERMAEE) . KHH VAP (100 mg-kg '~d 'VAPHEE ). # il VAP 4
(200 mg-kg '-d 'VAPH¥EH) MEFE VAP (300mg-kg '-d 'VAPHEE), H4H10H. BEFA
AN, HAE AR BRI BN L, & PMOP KRB XURE X 2R 2 5 AR 0 4% 4 K RUBE 8
W (BMD), BB HALE (ELISA) 3580045 40 K ROy B s (Ca™ ) . m#k (P) . B
PEWERREE (BALP) 0 1 BURTHE R NImRTEK (PINP) 7K, 5% AR 53R 57 £ A6 I 4% 47 Kk B i 375 b 48 4
LY AL EE (SOD) WM @ (MDA) /KF, HE Bk 44 K REH8mME & RN,
Western blotting ¥ K I 2% 41 K Bl 2H 21 b B IR e JULBE -3 i (PISK) . #§ MR 1k PISK (p-PI3K) . & H
B (AKT) F#Rfk AKT (p-AKT) HHFEKF. &8 SEFRA A, BAIL KRB
BMD F#fIE (P<<0.01); SHIAIZA g, BTCRERRENAL . A& VAP AR &Rl E VAP A K B BMD
FHE (P<<0.058% P<<0.01). H5{EF R4 LK, BAIL4 KR M H Ca . P. BALP & PINP 7K i
SOD i HEFEAL (P<<0. 058 P<<0.01), MDAJKF-Fm (P<<0.01); SHEIMIA L, tilE VAPA
KU P ACE TS (P<<0.01),  BAl-¢ il 2 4 4 A 7 i VAP 40 K B h Ca® . P BALP &
PINP KA1 SOD & PE T+ (P<<0. 0588 P<C0.01), MDA KFEREE (P<<0.05), HE# @, 5EFR
A, BRI R BB L 2Uh B /NRA g, RAWR, SR K, SEMA i, Fepmag. b
& VAP 4L Al i VAP AR BUB A 280h g /N R, HES 5%, B ai i £ . Western blotting
B, ST ARA I E, BRI KR 42 p-PI3K/PI3K fl p-AKT/AKT H A FEAE (P<<0.01); S
RUZH A, & F 4 VAP 20 K B 20 20 p-PISK/PI3K HefE 7 (P<<0. 058 P<<0.01), B4 Bk o4
HAE R E VAP AR BRAHLEF p-AKT/AKT AETHE (P<<0.01). &#&: VAPXI KR PMOP B
e E R, ML BE S VAP IR B H 2 PISK/AKT 15 53 % K ARG B 2H 20 Ak T ofs 6 .
[XEM]  BIENE; BEEZK; SN B IR -3 W8 /2 0 B (5558 %
[FE#A%EE]  R285.5; R589; R681 [XHIRE] A

[WfmBEH]  2023-10-09
[(E£TH] HMHAEAETAHERETRTIH (20210101200JC); HHE LR Z0HE A& ETH (2021C011); EHEH
KEFEABDH AN H  (202210199049)
(MEEBMN]  BEIEE (1999—), L, EMREREH A, R -LFgE A, 3220 i F P 43 0 24 312 75 18 A i 5% o
(EEMEE] Wmed, FE20, M EoRA S (E-mail: 15948000740@163.com) ;
MOEE, #Ez, MEUR A S (E-mail: linzhe1228@163.com)



964 TR (BEFR) H50E HF4W 202447 7

Improvement effect of velvet antler polypeptide on
postmenopausal osteoporosis in rats and its mechanism

CHI Xueting', CHEN Fangyuan', PI Zifeng', LYU Guangfu?, WANG Yuchen', LI Yinqing',
HUANG Xiaowei"?, LIN Zhe'

(1. Department of Clinical Pharmacy and Chinese Medicine Pharmacology, School of Pharmacy,
Changchun University of Chinese Medicine, Changchun 130117, China;2. Department of Pharmacology
of Traditional Chinese Medicine, Jilin Ginseng Academy, Changchun University of Chinese Medicine,
Changchun 130117, China;3. Basic Research Institute, Northeast Asia Institute of Chinese Medicine,
Changchun University of Chinese Medicine, Changchun 130117, China)

ABSTRACT Objective: To discuss the protective effect of velvet antler peptide (VAP) on the
postmenopausal osteoporosis (PMOP) model rats , and to clarify its possible mechanism. Methods: A total
of 60 twelve-week-old female SD rats were randomly divided into sham operation group, model group,
alendronate sodium group (1 mg-kg '-d ™! alendronate sodium administered via gavage) , low dose of VAP
group (100 mg-kg '-d ' VAP administered via gavage), medium dose of VAP group (200 mg-kg '-d '
VAP administered via gavage) , and high dose of VAP group (300 mg-kg '-d ' VAP administered via
gavage) , and there were 10 rats in each group. Except for the sham operation group, the rats in the other
groups underwent bilateral ovariectomy to establish the PMOP rat models. Dual-energy X-ray
absorptiometry was used to detect the femur bone mineral density (BMD) of the rats in various groups;
enzyme-linked immunosorbent assay (ELISA) was used to detect the levels of serum calcium (Ca*' ),
serum phosphorus (P), bone alkaline phosphatase (BALP), and procollagen type I N-terminal propeptide
(PINP) of the rats in various groups; Kits were used to detect the activities of superoxide dismutase
(SOD) and the levels of malondialdehyde (MDA ) of the rats in various groups; HE staining was used to
observe the pathomorphology of bone tissue of the rats in various groups; Western blotting method was
used to detect the expression levels of phosphatidylinositol 3-kinase ( PI3K ), phosphorylated PI3K
(p-PI3K), protein kinase B (AKT), and phosphorylated AKT (p-AKT) proteins in bone tissue of the
rats in various groups. Results: Compared with sham operation group, the BMD in femur of the rats in
model group was decreased (P<(0.01); compared with model group, the BMD in femur of the rats in
alendronate sodium group , medium dose of VAP group, and high dose of VAP group was increased
(P<<0.05 or P<C0.01). Compared with sham operation group, the levels of Ca**, P, BALP, PINP,
and SOD activity in serum of the rats in model group were decreased (P<Z0.05 or P<(0.01), and the
MDA level was increased (P<C0.01); compared with model group, the level of P in serum of the rats in
medium dose of VAP group was increased ( P<C0.01), and the levels of Ca*", P, BALP, PINP and the
activities of SOD in serum of the rats in alendronate sodium group and high dose of VAP group were
increased (P<Z0.05 or P<C0.01), and the level of MDA in serum was decreased (P<C0.05). The HE
staining results showed that compared with sham operation group, the bone trabeculae in bone tissue of the
rats in model group were thin and fractured, and the medullary cavity was enlarged; compared with model
group, the bone trabeculae in bone tissue of the rats in alendronate sodium group, medium dose of VAP
group, and high dose of VAP group were thick and tightly arranged, and had more osteocytes. The
Western blotting results showed that compared with sham operation group, the ratios of p-PI3K/PI3K and
p-AKT/AKT in bone tissue of the rats in model group were decreased (P<C0.01); compared with model
group, the ratios of p-PI3K/PI3K in bone tissue of rats in different doses of VAP groups were increased
(P<<0.05 or P<<0.01), and the ratios of p-AKT/AKT of the rats in alendronate sodium group and high
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dose of VAP group was increased (P<C0.01). Conclusion: VAP can improve PMOP in the rats, and its

mechanisms may be related to the regulation of the PI3K/AKT signaling pathway and the reduction of

oxidative stress in bone tissue by VAP.
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Osteoporosis;

B AN IE  (osteoporosis, OP) 43 A J5 &
OP A4k % 1 OP, J5 Kk 1 OP 41 4f 4t 28 J5 OP
(postmenopausal osteoporosis, PMOP) . #4E: OP
R RZPEOP o iR, 1T 10 4F2E OP M9 &
BNy 2300, AR LRI K R4 1600 A
27% . HE OP & 24 W th 50 i 24 38 TL A= 7]
M. BEE N DR B H A E, PMOP B
B R BAE L Th . 48285 0 10 £ Bl AR S B I
WMECR RN R, R RS, B R R
ik, [FEFE s IR, A SHEEERm, &
FLVERE @R, A G, W TS
FoAH Y, AR B TR R (reactive oxygen
species, ROS) TEALA P 7 A F1IH B - i 9 7
R AR M AR H KB ROS, S5 BOHL AR 40 At 45 47
AR T, B 20T A 1Y ) i 7 AR 5 e DA T ¢ e
AR A e e BEOE T R AN R
YK TR, RS RRAR. BEEEER Y
ShE FAERKM—MWMEESE, EREAELKAN
2 D it &Y. B £ K (velvet  antler
polypeptide, VAP) J& JEH 1Y 5 % A4 BTG M) Joi F1
G TG M Lo o AR HT AT Y R s RN
- A BRI R 5 3% VAP X PMOP kK U R B A
Wl R AE R e R E AT, VAP R (H
JLE A B S, TR R R A MY . B
7R VAPX PMOP K REA WP, FZH
AR L B A S D8 o A O 5 o R 1)
VAP X PMOP K BRI, LU W VAP T AL L
WO AR A PMOP W 7E FIALL, il KR VAP
1HJ7 PMOP $ i BB KA

1 MBR57FE

1.1 £BzHHh. 2E2XMNFNE 128K SPF &
SD KB 60 5, HEPE, A 180~220 g, W H
MEKETCH LR EREGRTAELAA, i)
AFEHFRHIES . SCXK (%) 2020-0002. A58 FT
FHSE 88 S B Y <y LR sh W e B AR Bk, IR &
K E 2R B R B S (/B
fitE s . 2020232), LHEHKRBRMMEFE . 425, #

Velvet antler polypeptides;

Oxidative stress; Phosphatidylinositol-3

AU £ AR AL ] 25 5 A UM S TE R B P R 25K
SRS b0 # AT, SRS . SYXK
(#) 2018-0014. K B 37 T B B 36 B8 Bt
24 h B HRETOK, sk . OB AR K TH
BEKEACI SN, R R HOR S I L N EF AT
e, VAPHKBEPEL A= bifl4, 1 g VAP
A EF 28.9 g, LS. 20201120, B4 Bk
R (bt M B R 254 RAA, 5.
H20160100), Ifil%5 (calcium, Ca™ ) A7l & |
M #% (phosphorus, P) il izl & . A ¥
fL (superoxide dismutase, SOD) 7% K 3 7
&M 8 (malondialdehyde, MDA) #ix 7
& (LR REERHLARLA, 525 BCO725,
BC1655. BCO175HI BC0025) , k5 Bk 4 w9 1 iy
(bone alkaline phosphatase, BALP) FIJR [ &l
Ji2 JEU N ¥ i BE (procollagen of type I N-terminal
propeptide, PINP) [ B % % W Fff i 4% (enzyme-
linked immunosorbent assay, ELISA) #liX 7] &
(Lo R MR AR AR, 185 : MM-0619R1
A MM-20710R1) , BCA & 11 ¥ & W & it 7 &
(W R RAEWHARARAF, 85 P0012),
5 5 Wk AL 3-3 ¥ (phosphatidylinositol 3-kinase,
PI3K) #if& F#m2 b PI3K (phosphorylated PI3K,
p-PI3K) Fifk ([ Abcam /A H), %5 . ab86714
Ml ab182651) , # 1 ¥ M B (protein kinase B,
AKT) $iik iRt AKT (phosphorylated AKT,
p-AKT) #ifk (HE CSTZAR, 185 4691s il
4060s) . % BEAL (£ F HOLOGIC A #l, # .
Discovery Wi), ZIJREMALEGIRIL (£ EFEER K
HRBHE A H, #S: Multiskan FC), 4 1%
B (8 E LEICA A, A5 . DM250), kAL
(%[ Bio-Rad A, #l%5 . BE6085), ZIIhEft=*
RN (JeFH UVitec Ar], A% : QI-Aliance).
1.2 %5 EFfPMOPERH & 60 H
SD K BRI SR 3 d R BENL 7 MR F R4 . B
M. BTeRERR N . R VAP . iR &E VAP
HAE R VAP, R4 10 H . &4 K BE R E
SRS, BRAR T AR, FAR 2 4 K BRAT % B
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M BHEF AR, & #H PMOP K BB | R 5 B E
SEREM, B OERY., BFEARARRE LB
MR A E AT VI IF F AR BRI H, HARERAER
b @EBE, K. hANE R & VAP 2R B
B 45F 100, 200 #1300 mg+kg '+d ' VAP, TR
MR R T HERBUR A FERKEEY , BC R
KA TSRS 2 mg-kg '-d ' HEH , 4L
90d. RW%2i2hia, KERKEGETTE F 3 ki
I, R 05 T, — 80 CAMF T IAAE & .
1.3 M XHEXEEENLNZAXARETFE
J (bone mineral density, BMD) &b 3t 4% 2 K [l
J& . B MBS HE 241 em, SR AIAUAE X 55 4k B %
JE A BEAS A 18 5 B A A 45 2H K BB BMID
1.4 ELISA = # @ &4 X & & F & Ca®" | P,
BALP # PINP & -F & 4 KR Mg, %M
ELISA 5 551 &5 6d B 45 v (9 77 325 43 ) ks ) 4% R B o
W Ca® . P. BALP FI PINP K (2743 5 K
mmol-L '\ mmol-L ', pg-L "Fipg-L "),
1.5 RAXNESARMNLZE XK 2FF SOD & f
MDA KF A KR, 4% 850 & v i 45
WO T R R T 4% 41K R v P SOD iE T
(U-mL™") FIMDA K (pmol-L7"),
1.6 HEZRENEBEXK T AR BAEHBIAA
L E N, BB AU R RS, R 4%
Z W, B 2 b 09 2 U B A5 W T iR
HWEES 24 h, 43 300 ARG B BE K, W ORIE
Wy, ARSI A F . 2 HEQ 6,
BARES A, BB T WS 4R BUE 2 2L BUE 26
YR
1.7 Western blotting & ## & 4 K L B AR+
p-PI3K. PI3K. p-AKT #» AKT & & K& K-F H
URAFE 25 2R BB A U0 TR i A R, By
WG T2 308 b 24 . SISO, 8 TR
BCA W0 % # FHW BE 5 T 1 Pl Ok AN S, T
Je . BRE L BERRE . 500 AR Wk B R, BB, m—
PR R, EHEMET 49, ECLE®, L g-actin
KNS, R R G H AT IR, R
Image J R 73 B 8R40 43 B 3 1 4 IR BEEAEL, 1H 5
H&E AREKE, HWEARBSKE=HMEN
%5 IR BE A/ B-actin 14 4% K B[] B 35
p-PI3K/PI3K fil p-AKT/AKT F1H .
1.8 “%it% o4 KR SPSS 22. 048 i ki 17
it 2oy M. AR R BMD, 25 41K Bl i

H1Ca® . P. BALP. PINP #l MDA /K & SOD i%
P, 2R RE A 2% p-PISK/PI3K fil p-AKT/
AKT WS IESH i, MlatsFom, LA
FEAR R R B R Ty 22500, AL RIAE AR 2488
PR LRk LSD-c 4 3 . LA P<<0. 058 25 7 A 4t
TR

2 & B

2.1 ZBAXAKEBMD S5EFRAIE, B
AR R BMD BEE (P<<0.01); HHIAIZ [
B, BTSRRIl . hRlE VAP YURI Rl E VAP 4L
KR K HE BMD JF & (P<<0.05 3% P<<0.01),
W1,

x1 FHKREBMD
Tab.1 Femur BMD of rats in various groups

(n=10,z+s,mgeem ?)

Group BMD
Sham operation 309.48+1.23
Model 229.7945.71"

Alendronate sodium 271.06416.84°"

VAP
Low dose 239.034+9.59
Middle dose 256.77+18.07°
High dose 263.54+17.16"

"P<C0.05 ws sham operation group; “P<C0.05, ““P<C0.01 wvs

model group.

2.2 BAKKoE P Ca®. P, BALP # PINP
KE - HEBFARAE, BAMAH KRG Ca' |
P. BALP 1 PINP /K F B Ik (P<<0.05 % P<<
0.01); SHAAE, il VAP K ImE b
PRS- TEE (P<C0.01), Bl ¢ Jg % 4 40 Fn s ) o
VAP A KR IMEH Ca*' . P BALP #il PINP /K-
e (P<<0.05), W2,

2.3 AWKk RKaF P SODEMA MDAKFE 5
i F AR e, BIRIA R B G o SOD I #: B AIK
(P<<0.05), MDA JKFFtm (P<<0.01); HEA
A Eb A, Bl A M R A 4 R R VAP 41K BRI 5
 SOD W& i (P<<0.05), MDA /K F [ i
(P<<0.05)., W#3.

2.4 BUXKAFTHRBREHBELZIAL HELRE DM
BN WSS BFARAKEE /DN, B a5
¥i5), diEE; SETFARMIK, BAARRE
WL/ NRAN, B AW R, B AR K
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#£2 BHAKRIMTE Ca® .P.BALP I PINP KF

Tab.2 Serum Ca’",P,BALP and PINP levels in rats in various groups (n=10,2=+5)
Group Cca™” 7 P 7 BALPi PINP )
[¢, /(mmol-L )] [c, /(mmol-L )] [oy/ (ng 1] [0/ (pg+L NI

Sham operation 3.55540.058 1.617-0.192 213.15+42.82 36.29+6.79
Model 1.6734:0.616™ 0.6830.1117 117.48+43.447 19.8843.84"
Alendronate sodium 3.08140.491° 1.581+0.336~ 215.82+50.26 28.8242.02°
VAP

Low dose 2.15940.795 0.8454-0.318 158.1312.52 20.834-11.47

Middle dose 2.5184:0.193 1.348£0.159%% 169.5743.45 21.414£3.92

High dose 2.8344-0.3414 1.509-40.376" 187.83+23.46" 24.7542.93"

"P<C0.05 ,”"P<C0.01 vs sham operation group ; “P<0.05, ““P<20.01 vs model group.

£3 ALARIE T SODIEHEA MDA KT AN HE S A 5T S RO L, BT I R
Tab: 3 .Activities of SOD and levels of MDA in serlim of F 8 R VAP 21 BUE 4120 b8 /N 2 5 Sk H:
rats in various groups (n=10,x+s) B N P 1.

SOD MDA 2.5 &4k & FHR P p-PI3K/PI3K # p-AKT/

Group . o -
‘ WOl ] mfemol'l O} AR s TR R, R 4 LR
Sham operation 196.0943.91 4.62+0.24
Model 110.63+11.59° 6.88-£0.55" 1 p-PISK/PISK Al p-AKT/AKT It B I (P<
Alendronate sodium 181.81410.38" 5.4440.18" 0.01); HHAIAHLE, &FaE VAPHKREHL
VAP H p-PISK/PISK L fH JF & (P<<0.05 5 P<<0.01),
Low dose 116.56+37.39 6.18+0.56 ] /e % M %V‘] ZH Al —IE'_] ffl] B VAP 4 j( EE:L ,%L 70 z/[{
Middle d 159.61+5.67 5.9040.43 N
e p-AKT/AKT HAETIE (P<<0.01). WL 2MFE4.
High dose 174.684-3.26" 5.5940.22°

'P<C0.05, “P<C0.01 wvs sham operation group; “P<C0.05 wvs R .

model group.

i, T [ PMOP %45 % AT i85 1 K

W e
"3’“ Siwig

A': Sham operation group; B: Model group; C: Alendronate sodium group; D:Low dose of VAP group; E:Middle dose of VAP group;
F:High dose of VAP group.

Bl AHAKRREHLREEERIHE, X 200)
Fig. 1 Pathomorphology of bone tissue of rats in various groups (HE, X 200)
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1 2 3 4 5 6 Mr
DPISK i we e e o S S5 (000
PI3K -----‘ 85 000

p-AKT p— — - 60000

AKT — ——— - —

B-actin ——————— | 3 ()()()

Lane 1: Sham operation group; Lane 2: Model group; Lane 3:
Alendronate sodium group; Lane 4: Low dose of VAP group;
Lane 5: Middle dose of VAP group; Lane 6:High dose of VAP
group.

A2 #£4KkRBE4HES p-PI3K, PI3K, p-AKT
AKT & HREHIKE

Fig. 2 Electrophoregram of expressions of p-PI3K,
PI3K, p-AKT, and AKT proteins in bone tissue of

rats in various groups

#F4 BHRREHALF p-PIBK/PISK fl p-AKT/AKT H
5
Tab. 4 Ratios of p-PI3K/PI3K, p-AKT/AKT in bone

tissue of rats in various groups (n=10,2%s)
Group p-PI3K/PI3K p-AKT/AKT
Sham operation 1.024+0.029 0.9084-0.023
Model 0.69440.026" 0.52240.012"
Alendronate sodium 0.740+0.002 0.892+0.085~
VAP
Low dose 0.6334-0.008" 0.6124-0.188
Middle dose 0.880+0.013"" 0.677+0.182
High dose 0.87740.020°" 0.8864-0.050""

'P<C0.01 ws sham operation group; 2P<20.05, “2P<<0.01 us

model group.

IR IT PMOP 15 25 %) £ 22 56 — B iR £k Fn 4 46
S HJE R AL X % 25 24 B G T 2 PR
o) i Pl REfE B 2 RS RO . 7R IR BRI
D, R R T EEAEH, RS H G
L 25 h 22—, ZAERAE NG IR b2 B R I
B BN 2, VAP AE K RE Y T B 25 R0
4y, XFZRE N SR OP B 1 8 A 7E R .
A 5T 2R FH 43 I 5L B S5 Y O vk 2 R B PMOP
BAY, ST ARA R, BATAH KRS BMD B
X, B AU i g /R i 2= a8, 5/ R
M, AT aw, RIUPMOP 3 ¥ 41 i 7
B .

MDA 2 — Bl & A 3 K, W] s B ALK Y 4R
A6t 5 72 B, X T ML 40 i AT — R A Y

SOD 7% ¥ 1 MDA 7K 1T LUAE 4 1E & HLIAR P 2 E ik
N PR BE R F8 FR, SOD 7E ML P A 2] 7 B ROS 1%
YERT, DLt 8 AL A 1 S0 P04 - . AR5
iR IR : PMOP KR4 7 VAP THlf5, IG5
SOD i ¥E T+, MDA K- FEAG, H 55 4K i
P, R VAP X PMOP A WGRIFEN, HHAEH
B AT fig 5 9T E A N A G .

PI3K & {77 T 41 b i) — FP M5 5 56 2 00 1,
LA W B TR LB S8t 1) 15 1, 2ROk B T 4R AME
S R RS L IR BT S B AT PISK R AR
WAEM . AKT J& PISK (9 B # 1k, AKT 151k
Ji AT LA 32 2 5 0 OG 440 A ORI T Y 2R B R
fb, dEmife ikl K155 . PIBK/AKT 5 %
WS 5 A0 A N AR S 2 R AR
A by 4 S 00 TR R0 - 400 i o i 1) 45 5 3 % ) 114
HCy, X 2R T B A E 2 2 B AT LA
PEFT ™, #FgE 7 KW . PISK/AKT {5 Sl i nl I
R 0E B A0 PR S B L A3 AR B T B T A 0 B 4
OP W HK . WFgE ™ WoR . HZERM ] L~
) p-PI3K 1Y 2 35 F 1M 90 1 )it 5 40 i A1 MCBET 3-E1
i Jf v PISK/AKT 15 5 38 8% 193005, 5 290 i 44
Ji 8 5 I S U T2 447 PISK/AKT/mTOR {5
53 B ) 1Y 294002 T Wi )5, PISK il p-AKT
AR H AL, R PISK/AKT/mTOR i #% 7
TR i Bt AR BT R R AR . R
PISK/AKT 15 %7 i % ] %F o% B 4i il 3% ik VEGF &
PEE IR, JE i n ok i 8 i T2 B B, D R
= BMD, M-I, RIERIT OP EH =,
ARG R BN SERFARAILE, BAA R R
ZH 41 p-PISK/PISK Fll p-AKT/AKT {8 FEAR, 1
B PMOP ) % 4 5 PISK/AKT 5 S i A 5% ; &
o VAP 425 T s, KEE 4211 p-PISK/PI3K
Ml p-AKT/AKT WAE T+ &, # W PIBK/AKT 7 5
PR EOE , F— 25 UE B VAP R RS PISK/
AKT 55, demife st &g i, Z#iE57 PMOP
HIVEH

2i BTk, VAP X PMOP KRB A B & 55
PUER, JFHHACRTTEES VAP Rl A — @ L8k,
HHt PMOP (4 4F FIAL 61 7T 58 3 i A 5 PISK/AKT
15 5 T8 5 38 78 X e S8 Ak IO 93 At R T S B IR A
. HPMOP & ANLHIE 2, W2 F KR I
%5, Nt VAP i@ it PI3K/AKT 15 5 18 % & 153t
PMOP (8 /E HIPL A 15 2 — 2D 5%
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