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TARE L EIE T PISK/AKL i 2% X3 #8 R i Bk K BR
MRTEE H 90 & PGC—1a RiERI M *

T&aE', mM#ih:, HRIE’, KER', Lid!
(1.7MdEFER Hows, 4 & FE 050032; 2.7 d [E %%, 7 & K E 050091)

HE . B HWAFTAE S K (TG) B it PI3K/Ake 18 % % 45 /& 9% B 7% (DN) X R Ak £ & G 90
(HPS90) Z it R A BaAR 3G s Mk & Ak —y 2 E R F —1a(PGC—1a) K-F 8., FFiE @i ES
WEE Z AR DN X RABE, ¥ EMALS A DN, DN+TGZADN+TG+SC7948 (44015 %), HI15 X
HERX RAF A 2R, TGHE B A F A4 20 mg/kge K AL M 24 SC79(0.04 mg/g) vAigk & PI3K/Ake il %,
it HE 4 & e A2 A 5 H) 45 R A TG X B4R R P VR . AL K R 24 h & & Fe UUBF, BREK 5098 R
WX It K oE B F KT, HE & GRS K KB M5 H 2L, Masson & &L & K RF 4 4e e oL,
qRT—PCR #= Western blotting 2~ %4 HPS90 #2 PGC—1a mRNA & G AR KA &, R DN24 h 7%
8. WLEF, BLRR T4 EmARE . p—PI3K/PI3K, p—Akt/Akt, HSP9O mRNA fe @ ast &z ¥, IL-1B A&
IL—6 & T2 R4E(P <0.05), PGC—1la mRNA Fo G483t ik 34K T2 B LL(P <0.05) ; DN+TG424 h %k d .
JUBF, B LA @ARE 5. p—PI3K/PI3K, p—Akt/Akt, HSP90 mRNA fe& G AAsf ik &, IL-1B & IL—6
& FDNL(P <0.05), PGC—la mRNAF& AR £k F % TDNL(P <0.05) , DN+TG+SC7940824 h K& & .
JUBF, BB AT L EmARE 546, p—PI3K/PI3K, p—Akt/Akt, HSP9O mRNA Fo% G Aast %k &, IL—1B & IL—6
# FTDN+TG4(P <0.05), PGC—1la mRNA A& G484 £ X KT DN+TGL( P <0.05) . 51 TG TVAid
iE ¥4 PIBK/ Akt i@ 47 H) HSPOO 84 25 F Aedif, MmiLit PGC—1a A, PRI K Fd eF EALE A, Md

% DN,

KEIE . MR B TR SR 5 PIBK/Ake ; #UKEE G 90 ;5 it B BEARIE 58 M8 E Ak —y i
FHT-1a

fE4SZEES . R587.2;R692.9 ERARIRED . A

Tripterygium Glycosides Tablets affect the levels of heat shock
protein 90 and PGC-1a in rats with diabetic nephropathy
through PI3K/Akt pathway*

Xiang-hui Yu', Yan-ling He’, Yu-fei Yang’, Geng-liang Zhang', Xiao-ci Feng'
(1. Department of Endocrinology, Hebei Hospital of Traditional Chinese Medicine, Shijiazhuang, Hebei
050032, China; 2. Hebei College of Traditional Chinese Medicine, Shijiazhuang, Hebei 050091, China)

Abstract: Objective To explore the effects of Tripterygium Glycosides (TG) Tablets on the levels of heat
shock protein 90 (HPS90) and peroxisome proliferator-activated receptor-y coactivator-la (PGC-1a) in diabetic
nephropathy (DN) rats and the roles of PI3K/Akt pathway. Methods The DN model was established by
intraperitoneal injection of streptozotocin. A total of 45 DN rats were divided into DN group (n = 15), DN+TG group
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(n=15) and DN+TG+SC79 group (n = 15), and another 15 healthy rats were selected as the control group. TG were
administered intragastrically at a dose of 20 mg/kg, and SC79 (0.04 mg/g) was injected intraperitoneally to activate
the PI3K/Akt pathway. The HE staining was applied to determine whether the DN model was successfully
established and to assess the protective effects of TG on the kidney. The renal function, the area percentage of kidney
fibrosis, the mRNA and protein levels of molecules associated with PI3K/Akt pathway, HPS90 and PGC-1a, and
inflammatory factor levels in each group were detected. Results The 24-hour urine protein, creatinine, the area
percentage of kidney fibrosis, the mRNA and protein levels of p-PI3K/PI3K, p-Akt/Akt and HSP90, and the levels of
IL-1PB and IL-6 in the DN group were higher than those in the control group (P < 0.05), while the mRNA and protein
levels of PGC-1a were lower in the DN group than those in the control group (P < 0.05). The 24-hour urine protein,
creatinine, the area percentage of kidney fibrosis, the mRNA and protein levels of p-PI3K/PI3K, p-Akt/Akt and
HSP90, and the levels of IL-1B and IL-6 in the DN+TG group were lower than those in the DN group (P < 0.05),
while the mRNA and protein levels of PGC-1a were higher in the DN+TG group than those in the DN group (P <
0.05). In addition, the 24-hour urine protein, creatinine, the area percentage of kidney fibrosis, the mRNA and
protein levels of p-PI3K/PI3K, p-Akt/Akt and HSP90, and the levels of IL-1B and IL-6 were higher, and the mRNA
and protein levels of PGC-1a were lower in the DN+TG+SC79 group compared with those in the DN+TG group
(P <0.05). Conclusions TG can downregulate the transcription and translation of HSP90 by inhibiting the PI3K/
Akt pathway and further promote the expression of PGC-1a, through which TG exert anti-inflammatory and anti-

fibrotic effects, thereby alleviating DN.

Keywords: diabetic nephropathy; Tripterygium Glycosides Tablets; PI3K/Akt; heat shock protein 90; peroxi-

some proliferator-activated receptor-y coactivator-1la

B R 9% "B 9 (diabetic nephropathy, DN ) J& B & A
TR B8 51 14 22 g BEAIL ) 03 ) 4 FH S B0y ' 20
SV TR LT YA, SR B DI RE B W T R
H B¢ T DN 1y & LA A BIa A HF 58 &
BECER BT B PISK/AKUI %, (2 2 S8 AE 240 S X 145
BRI S, BB T RA 4EA . PR R A
(heat shock protein, HPS) J& 43 T B & FH 1) — %
%, Z25EABRITEMEENL, Hrh HSPOO & i F
WA, B S (I B IR RS )
AT 755 HSPOO HYTH AL BB se & 9L, DN &
HPSO0 Btk 13, {HZ L AE DN A #) 41 FH HIL il 113
P27 A A WIS . 3o 48 Ak W) Tl A4S 3 5E 40 T 2
& -y 333G I F —1a (peroxisome proliferator—
activated receptor—y coactivator—1la, PGC-1a) A] 38 13
PELRAR DR IS R A, NS
DN 1y & 4 . KRS, N #E £ W (ripterygium
glycosides, TG ) & M 1% 5t v 2 75 2 i v 42 By — Fh
EY, ASME AL RIPE ™. IR
R, TG X DN B BA I 97 1 Y. A i 5 e
7%, TG T 3 3 00 ) PI3K/Ake 3 B, 22 fiff AR I 420
PR RS, I TG J2&: 77 38 PI3K/Akt Z2fi# DN,
DA RS2 75 % HSPOO il PGC—1o 7= A 52 i 45 AN 15 4&
A3 F 4 M TG 3l i PI3K/Akt 5 #% % DN K B
HS090 . PGC-1o 7K 5

11

1 HESH®

YRR S I K 4R
65 X SD KR SPF 2, Mitk, 128, 1A 220 ~
250 g, W HARILHIZG A RS . LR sh i
FEVEAIIES . SCXK (FE)2019-004, 525 zh 4 4di f
PFAES . SYXK(F)2019-011, H50 H SD K FUE
s 1 St AR A7 T 2% (60 mg/kg, pH=4.5) & ] DN AL
S5 AR 3 Rk B B N 2 e O ot S 0 ZS I I
B, 2516 BE> 16.67 mmol/L FiF B A BR 95 15 75 42 441
M) AkBiim SR 4 T, WA R BR R VR I PR
HEAEA, DIRMEFEA> 15 pwe/ml i & DN £
RS Ry o A B 5 455 U A2 A A D 3 Ol 92.00%
(46/50) . BEBLIEFE 45 HALH A 6 2 i K B 4
DNZH . DN+TGZHFI DN+TG+SC794H, F4H 15 H; ik
15 Fpd R K BRAE M X IR 4] . DN+TG 44 Fll DN+TG+
SCT9ZH KB TGHEE , AR S A A FN R B o o 46 5
Hi 5 & 20 mgrkg, 1 ¥K/dM, DN+TG+SC79 4K fR
JE RS PN 3 S SC79 LA LIS PI3K/Ake 38 M, 548
0.04 mg/g, 2 W T4 ] Ja TS5
1.2 FERFIRMEE

FEMRAAC R 2R (LN AR R R AT IRA D),
PI3K/Akt i i 5h7 SC79(S7863) ( 138 = KA Y14
ARATBRAFD) , B G2 W FHA 360 £ (enzyme linked

1.1
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31 %

immunosorbent assay, ELISA ) (5 5028 DA 1R A R
NCIDI W N e EA (hematoxylin—eosin, HE) 1 Masson
Gefa 850 & RNAspin Mini A1 miRNeasy Mini 3|
Bestar qRT-PCR Fll Bestar qRT-PCR & 7] & . TaqMan
miRNA IR & — PO EH e 3k 8 1 G (1gG) 41
(1:1 000 #i Fé , #ab6721) FHRR LT 4E R B AL 2= KO0
(electrochemiluminescence, ECL) i 37 &M 5 M
AR ARA BRI T . SMT100V /sy H shA: 465>
BrA e A i e AR B AR A BRAF]

1.3 FHik

131 FHskdairfe L AT 3@ SMT100V /)N
¥ A 2 A S AT AR T K B 24 b R A L RTIL
PEAG B RE . WA R BB ## KL, 2 000 t/min £.0>
20 min, gk BRI, T ELISA 250 &4 I 1 4
ffl /- 2 1B (Interleukin—18, IL-1B) Fl IL-6, Ji il
B ASCHSE T 450 nm AL (9 WO BE (R, SR Ji5 AR 40 A o i
TR IL-18 FIIL-6 /K-

132 HE#FE KEZEREREHL I
WA T 4% Z R P RERE 6 he CBENLK (A
R E B W ) I, WG e i, 1R
5pem BN, BUEERI R o 817 = R
ZBT ARG 10 min, HFKBEL 1 ~ 2 min
SRR BT 10% UKESRR 1 10s, RRE T 1% 2
K, HEIWW) R AR EE . B AR AKIEBEL ~ 2 min
Jo K BRI BB LI 10 s FH 2B CHREE 43 50
70% .90% .95% 11 100% ) /K 5 , K3 f & T = H
R 2 ming EERE P IE LR d5e A P I
J, TEBIE AR TSR RS s O .
1.3.3 Masson 2 &, F B 41 4L [ 52 7E 10% p Pk
MEZE v, A YUl (JEZ94 pm), A Masson
SEGERIge e, UG [ BT b AR, 2460
5T N B M TDA-2000 2543 B 35007 8 s A 14 1%
SN RGE, TE 400 F5 R GE T VA S EEF i £F 4
LR E .

1.3.4  Western blotting # ] HPS90 #= PGC—1a & &
Fik o OB R HSUVE T RIPA 2 vhil b, vk
fi#t o 8 1 8% SDS-PAGE 43 &5 & 4> # i b 45 5 (50
pe) B, IR AR R L. =&
TR RN 5% A A W5rh 2 h, B AR 4T
Jio PES —PUATE4CHKM T L, RIFHIE
55 HH L A R 2k Ak ) T A EC ) BT AR IR T

B 1h, i ECL & 5 & 00, Quantum One iR
PE AT RS, THE A AR Rk 6

1.3.5 5 B R L E & R A B 4% B & (quantitative
real—time polymerase chain reaction, qRT—PCR ) #& |
HPS90 #= PGC—1a mRNA % i5 2K | RNeasy Mini
A AR IUE 4140 B RNA, Bestar qRT-PCR &7 &5
W5 S eDNA, SR+ 37°C 15 min, 98°C
5 min, ] Bestar™ qRT-PCR TR i #4T qRT-PCR
S, RV AAE: 95 CHUETE 2 min, 94°CAEPE20 s,
58°C IR & 20 s, 72°CHEH 20 s, F:it 40 S TE R,
T2CHRSEFEA 4 min, {fi ] Agilent Stratagene Mx3000P
FE BRI R GE 24T qRT-PCR 2 #r o 3 3 HL 3 A 34 5
{E I 2L GAPDHAE N NS, 115 mRNA M Xk &
qRT-PCR 574 W4 1.,

%=1 9RT-PCR35|#1F%I
5K/
A G2
bp
1E ] : 5'~-CAGTGTCATGGTTCCTTGC-3'
HSP90 104
J2 1] : 5'-CACCGAGGAACTACCTGAT-3’
TET : 5'-GGGCAAGAGAATCCACGAAG=3'
PGC-1a 91
S0 : 5'~-GTTGTTGCTGGTCTTTCCCG-3'
1E: 5'~AGAGGGAAATCGTGCGTGAC-3
GAPDH 138

JZ 1) : 5'~-CAATAGTGATGACCTGGCCGT-3'

1.4 SitZEFHiE

BOE 23 BT 5% J1 SPSS 19.0 i 35k . i %R
DLIE = bR 22 (x£s) R, W 200
Krus, Z 4 )k — 25 W LA SNK—q K 5. P <
0.05 hEF A= L.

2 R

FHK R MAEKFE LR

2 20 K BT TR 1 R KT e E, & 2548
Mr, ZRAEGITHE L (P<0.05); A4 KRT
AT MLREY = T AEZ, H> 16.67 mmol/L. 4541 K
BT TS P K 8, @0r 2200, 25 A%
P12 X X (P<0.05); DN+TG 4. DN+TG+SC79 21
X F DN4L(P<0.05). X441, DN KR A fS
MMREACE LeEe, ek, ZFERITFE X (1=
0.842 F10.126, P =0.412 #10.106) . DN+TG 41 . DN+
TG+SC79 21 K BT W HT /5 A9 B Kt R, & ke

2.1
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A BN EZ T E T PI3K/ Akt 38 O RIS B R SRR TE 2R 11 90 M PGC— Lo 3k 1 52

5, ZSHG I FE X (1=35.058 F136.821, ) P =
0.000), TG MBEFEAL. W2,

*2 FBHAXREIEMAEKFELER
(n=15, mmol/L,, x +s)

payiita:l 4.96 +0.55 4.52+0.51
DN# 29.05 + 2.44 30.11 +2.84
DN+TG 2 29.67 =221 22.05+2.15
DN+TG+SC79 41 30.21 £2.38 23.97 +2.34
F{§ 28.763 30.237
P 0.001 0.001

2.2 TGXKRBEHLR AR

Xof HAL B /INERFIEF/IVEF IEH s DN 4B/ NERH BIK
IPARAERE, S5 BRE, BRI, DN+TG
Y1 /NERGE YA SE L, K A RV A IR M 5
DN+TG+SCTOL B /N3 AL S DN AL, W 1.
2.3 TGMKRREIIEENZ M

BRI bR i, &0 200, %
SR G E L (P<0.05), BE— P He A 5 R

DN

B1 REAXRSE

ALAFRGER  (HE Y x 400)

2.5 &HEKR PISK/AKtif B EiEERL

& 2H K BB 2H 20 b PISK/AKe 3 & B0 15 0 L
B, &0, ZRASIFE X (P<0.05).
HE— P LB 45 5 . DN 41 p-PI3K/PI3K Fil p—Akt/
Akt & T X% B 2 F1 DN+TG 21 (P <0.05) ; DN+TG+

DN 2H 24 h bR 2 A A1 JULIEF =5 F X B8 44 A1 DN+TG 41
(P<0.05); DN+TG+SC79 £H 1) 24 h JR & [ F1 LI 5
T DN+TG A (P <0.05). W33,

®3 BHEXRBIEEERILE (n=15,x+5)

papiiEi| 24.57 +3.85 28.35+£3.96
DN 4 248.16 +30.28 5542 +7.47
DN+TGH#H 126.92 + 19.74 39.38 +5.58
DN+TG+SC79 41 238.24 +31.06 52.51+£743
FAE 25.179 23.731
PAE 0.001 0.001

24 TG KRBAEMLHIF T

X} HEZH DN ZH . DN+TG 41 . DN+TG+SC79 4 (1) '
A e e R E 4 L il R (3.74£0.45)%
(21.77+2.06)% . (7.94 +0.91)% 1 (19.32 + 1.89) % ,
B ENN, EFARITSE L (F=27356,P=
0.001) o #F— 2L P LS5 5 - DN 2 T X6 BE 4 i
DN+TG 4 (P <0.05) ; DN+TG+SC79 41 17 F DN+TG 41
(P<0.05). WK2,

&

DN+TG 41

DN+TG 2H
E2 HHEKRBAENLER  (Masson e x 400)

DN+TG+SC79 £

SC79 41 p-PI3K/PI3K I p-Akt/Akt & F DN+TG 4
(P<0.05). WK4FE 3,
26 TGXARBHELHSPIO.PGC-1aiERKkE
I
2 41K B 21 21 HSP9O . PGC—1a mRNA A %

13 .
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“AS oA

R4 BHEKXRPISKIOAKtBEES4L K F LB

(n=15,x+s)
2151 p—PI3K/PI3K p—Akt/Akt
Xof B2 0.56 +0.05 0.41 +0.04
DN 2.97+0.25 2.18 £0.19
DN+TG 41 1.17 £0.10 1.05 £ 0.09
DN+TG+SC79 41 2.06+£0.17 1.84 £0.16
FH 19.765 22.124
P 0.001 0.001
XHIEZH DNZH DN+TGZH DN+TG+SC794H
E3 HAKREHLAF PISK/AKE I FRIE

%‘ziis%ttf&,
0.05) .
*HXH%LE

2T 25T, ZRAGITEE X (P<
— LW L3450 . DN 41 HSP90 mRNA
= T X BR 4 A DN+TG 41 (P <0.05) ,
PGC—1a mRNA HH X 3R 35 (I T X4 B 41 F DN+TG zﬂ
(P <0.05); DN+TG+SC79 26 HSP9O mRNA # %} £ 15
18 T DN+TG 44 (P <0.05) , 1fif PGC—1ae mRNA A %

FIAHEE T DN+TG 4 (P <0.05), W5,

®5 HHEAFRHSPI0FIPGC-1a mRNAMEIRIEE
Eb#: (n=15, x%s)

205 HSP90 mRNA PGC-la mRNA
XJHRZH 0.94 + 0.09 472+0.43
DN# 4.89 +0.45 0.91 +0.09
DN+TG 21 3.01+0.28 3.54+0.41
DN+TG+SC79 4 474 +0.45 1.45+0.22
F{H 15.764 14.987
P 0.001 0.001

27 TGHAREA

Eap=Al
220 K BB ZH 21 HSP9O Fll PGC—1 o 25 1A AH X 36
R, @ ESN, EEAGRITFEE L (P<

HZ0 HSP90.PGC-1a EA FIX

0.05), #H— LW L EE5 R : DN 41 HSP9O 25 [ AH
XH%LE.%$XTHME$HDN+TGQE(P<005) 1]
PGC—1o 2 H A X 2 35 5 I T 65 B8 2H F1 DN+TG 41
(P <0.05); DN+TG+SC79 £H HSP9O 75 11 AH % £ 35 &
5 T DN+TG 4, 1fi PGC-la B (A M X £k BT
DN+TG 4 (P <0.05) . WLK 6 FlE 4,

#*6 BJHKXRHSPIOFPGC-1a BAEIRIEELE

(n=15,x+s)

2051 HSP90 #& 11 PGC-la

payists:l 0.62 + 0.06 2.53+0.21
DN#H 3.64 +0.32 0.58 +0.05
DN+TG 21 231021 2.06+0.18
DN+TG+SC79 4 3.38+0.30 0.91+0.09
F1H 19.765 17.432
P1H 0.001 0.001

XHHEZH  DNZ]l  DN+TGZl DN+TG+SC794H

BHEXRE

ZHZ0 HSPOO #1 PGC-1a EAMIFRIE

2.8 TGXKRIL-1B.IL-6 7K FEHISN

DN Tl?7]<¥tlﬁiﬁa, 27 2251 0T
EZRAFEITFE L (P<0.05) . #E— W R 4
M. DN4IL-1B. 1L-67J<3F;%$xﬂﬁéﬂ%u DN+TG
ZH (P <0.05) ; DN+TG+SC79 4H IL-1B. TL-6 /K F &
T DN+TG 4 (P <0.05)., W37,

R7 BHEKXRIL-1B.IL-67KFELLE
(n=15, pg/mL, X+s)

2151 IL-1B IL-6
popiistiel 14.67 £2.01 24.21 £2.86
DNZH 86.32 +9.65 96.75 £ 9.39
DN+TG 4 38.76 + 4.63 49.02 £5.67
DN+TG+SC79 40 80.77 +9.44 91.34 +10.43°
F1i 23.087 22.456
P{E 0.001 0.001
3 itig

A A4 N BB BERR S, BAEAETS370 7
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522 ALY

AT PI3K/ Akt 38 J R PR B 975 BRI T AR 11 90 J2 PGC—1a Fe3A 15

N R O 240 AR E /NS, EEAE
MR . B AEAIMh e . fEiF 2 EE, DN ESFERAK
B Ik d H DL IR R, R B B /NERAE R L R
FOUR R /N BROBE A M 4y W R 48 M Ah R
(extracellular matrix, ECM) W3R, fEDN A,
PRE A M (U0 TL-18 FIIL-6 25 ) /K SETH i, 520
B B Y B B R B TEAE DI RE O S EUE
JUE£F 4 A0 A /NER T AL o B /N ER T BB 1 40 ff 32 2K
5 ECM 2 11 (2 (B o e 5 2 1, A d® T ANV
R AR 1) o B A R DA G, B £F 4k {kJ2 DN
HEJR A OCHEMLE 2 3 3R DA R )
PRI, (ER H AT ISR 7 DN A 30775

HWFFT B~ , PI3K/Akt 78 DN fh & 5 BB AEH
PI3K FIl Akt # % B2 Ak 3005 J5 16 A 20 A 0 39
S, MR HE 48 RE T F1 ECM 25 (1l 263k, 45405
REMS, R AEVRIY DN U TR L & R,
A 5T 2 W] v 24 AT 5 o 1 ) PI3K/AKe 3 B, 2% fi
DN, {47 IHEE", TG J& M EE 2 e AR A I 38 12
faiferiE Y, S TR B B R
R AE GG, IR & . REEL Bt
W KRR A RS IF HOE ARk A A 1E B
MR AR R, TC BA M R s 5 R 1 48
AL VER L NI Z2 A AL 45 DN 78 P9 BB IR 955 I
FAE™ ) (H SR TG 2 7538 i PI3K/Akt i 5 %) DN 15 2
FE 2T 4 A 2 A 22 i A AT AR W B o A 50 ok
TG ¥EH T 7 DN /N EL, Jf3 i SC79 ¥ i% PI3K/Akt
K, SCT79 AT AE A 2 i Bl P A5 R e PI3K T Ake
PR AR, 45 5 R TG AE % W 5 22 i DN K B
B AL U 1 A difh, PR R TheE . A
Western blotting 2% S K Il 1E 52 DN K FRABE 7 B 2 41 p
PI3K Fl Akt £ [ 85 2 A K7W 5 7w, 1 TG 7] 4k
AN PI3K/AK 3 3% TG, SC79 AT i PI3K Fl Akt
BRI K IR E . I HARBE SR 45 Rk %W, i
SC79 JI% PI3K/AKLIE B )5, TG XF B 41219 (4 4
FBEBE W . A WF5E & B, TG vI 38 o 1 il PI3K/Akt
A G, B TR ST A0 X T A A R A
SEPUE 5 S B TG AT 3 2ok s /D PI3K A Akt iR 1k 7K
S, I OLIR ARG A il A5 BOR TG
LA B AR W 9 4 A, A X I A 52 i A7
B, TS B B AR IH>16.67 mmol/L, 3% X {4 41
B ZUE R, XHR/RTEDN TG Al i i

T PI3K/Ake 38 B A0S , AR E HEUF > ECM
R AL, TR B T fE . HR 56T TG #l il PI3K/
Akt J5, Al o AL Z2 % DN ASAS TS 28

PI3K-Akt {5 5 3 B% 09 15 P 7T LL9Y 25 i o 2 ity
PTEN F1 SHIP £ 38 5, {Hiz 4 1k i oK & 8L
Akt I P 1 45 S TR e, T FRD % T 4D o) ) Ak 2 4
LS, Akt B R AL AN TG R 34 s . f ks &
HSP90 RE 45 & Akt, FH 1F Akt B PP2A B % il 1) 25 i
WAk 2T, PR LA R Ak OVE T o 55 AT
PI3K/Akt 7] B 2 1k Sirtl, B J5 Sirtl £ Bt 1k 3 0%
PGC-la T R HEIAE T . 2 i — 20 43 7 TG 3 2ot
PI3K/Akt 2% fif DN (i 4E LI, A SCH: I T~ HSP9O
M PGC-1a Fik . HSPOO [ 23k 1T B PI3K/Akt i [
VR ARAMIF G A S PR T /N AR
HSPOO TRy, ek 2 3k i o 4 i 463 4 . i 41+
HSP9O A fifi DN & Bl 11-6 %5 48 5iE [ F A FR AL, 14
PUEMEIIREPY . PGC-1a A RPRRIK | F iR A
e R AP AR ™, Jf B 5 PIBK/Akt Z [H] 47
R, PIE EAREED, ARG RER, T
75 2% ff DN 1 [ B 38 25 i ifF PGC—-1a [ IR, AR
AR WK, DN ALK BUE 40 21 HSP9O 3R ik I
SN AL K KT 2 3 L T PGC— 1o 3R B
ik, TG BEME I &l HSPOO & 1k AR A& 5E H 7, If
P& i PGC-1o Y 235, T JH SC79 ¥ 1% PI3K/Akt
Je, TG 3l HSPOO & ik B AIK 48 i A F- 7K -, LA
LA PCC-1a F 3k B AE B BT o A fF 98 & 30
TG A3 3 1 il HSPOO 1) % 18 o0 385 ' s 255 3 1iF R &
B UG, BRI R WY, AN A TE MR R U T
i AR T PCC— 1o ) %% S5 RN B 1P 28 Mt 98 E S I,
A A AR, PRI A pE™ . 4278 DN A & A ]
fiE 5 PI3K/Akt 12 #F HSPOO #5355 , 14 PGC-1a F ik
A, TG F] A8 8 8 FOE PIBK/Ake il %, 755 p-
Akt P 5 SR 1 DI RE, #E 0 i HSPOO 14 %% 5% 1
B, R PGC-1a W43k, AHIZE M DN VE .

g B rik, TG Al DL ik 41 il PI3K/Akt 8 2%
0] HSPOO 1) e s A B0 %%, {2 i PGC-1a YR IX
I REPCR MPLLT 4L EH . M Z&f# DN,

2 £ X #
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