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 OE: BH BT GEOMIZIA 81 (GPRSI) R ULERIR A A5 5 % 0k 95 40 it o fe i A A DG I
AR TR AR R W, FiE Hep2 ANMIAE 5 wg/mL IRV E T 5T 0,12.24 48 h, #47 shRNA-
GPR81 T4 Bk , 5%+ shRNA-scramble FURLAEXT AR, % 28 Hep2 4f it f5 25 AN [R] ik BE U755 Hep2 4Mifitd 24 h, 4
H A ENE 34 ( Western Blot) A5 FUR IR 4% iz 11 4 (MCT4) M T 25 1 (survivin) K Na ™ -Aj# L i
FI(SGLT-1D) fER A BRI L, 855R  GPRSI BLHVUIRAY Hep2 SR [F M BEIFAN TS T J5 , MCT4 # K 35 T i,
£ 1 pg/mL 4115 57 shRNA-GPR81 41 Ff MCT4 ()£ ik i /K T shRNA-scramble 2] H MCT4 §Y3%35, 24 5 & 1)
0.65 (P <0.05) , SGLT-1 Z AR BN R )5 56 ER 76 2 pg/mL 35 2R KAA, 2920 0 pg/mL 9338 £, H
JE TR R, Hop 2 wg/mL 455 SCGLT-1 75 shRNA-GPR81 4 H #3158 3 5 T shRNA-scramble X FE 41 , 2 H )5
HI 4.5 15 (P<0.05) , Survivin Z R BEEAE T 5 , GPRST B2 UTERAY Hep2 iy, ik 2T HGH, K
WS g/ mL AU EE R A5 HER IR B A IR, 290 0 pwg/mL 19 0.36 A, 2557 HA G273 L (P <0.05) , survivin 1
shRNA-scramble 2 % BN FL B2 L shRNA-GPR81 41585, 7E 2 wg/mL F1 5 we/mL WEHE T 5 , 5 & 20 01 # 1Y
0. 6215 H1 0. 64 % FiE MR ELNEH ST Hep2 4 MCT4 [survivin SGLT-1 {405 Bl I (1] 42 B i ool # 34+ , LA 11 K
F48 h ik 50 h ML, ZREASGIFEX(P<0.05), &5iE  GPRSI HPPUERER A WUE1T5 7 W] # i MCT4
Fik, ek SGLT-1 33k, I survivin fI2K

X § RN GPR81 BERTUE ; A s BB AHACHY
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Study on G-protein-coupled receptor 81 gene silencing combined
with the factors of cisplatin induction related to energy
metabolism in laryngeal carcinoma cells

JIA Qiaojing, JIA Xiaofang, ZHANG Haizhong, YUE Liyan, ZHANG Yubo, SHAN Chunguang
( Department of Otolaryngology, the Second Hospital of Hebei Medical University, Shijiazhuang 050000, China)

Abstract: Objective To investigate the effects of G-protein-coupled receptor81 ( GPR81) gene silencing combined
with cisplatin induction on expression of energy metabolism-related factors and apoptotic inhibitory proteins in laryngeal
carcinoma cells. Methods Hep2 cells were induced at Spg/ mL cisplatin concentration for 0, 12, 24, 48 h. shRNA-GPR
81 vector and shRNA-scramble vector were constructed, and transfected into Hep2 cells. After 48h of transfection, Hep2
cells were incubated with cisplatin of different concentrations for 24 h. The protein levels of monocarboxylate transporter 4
(MCT4) , apoptotic inhibitory protein ( survivin), and Na*/glucose co-transporter ( SGLT-1) were detected by Western
Blot. Results  The expression of MCT4 was significantly down-regulated in Hep2 silencing-GPR81 combined with the
treatment of cisplatin at different concentrations. The expression of MCT4 in shRNA-GPR81 group induced by 1pg/ mL
cisplatin was significantly lower (0. 65 times) than that of the shRNA-scramble group (P <0.05). The expression of
SGLT-1 was initially up-regulated, and then down-regulated by different concentrations of cisplatin. The expression of

SGLT-1 was about 3. 38 times after treatment of 2 wg/mL than that of 0 pwg/mL, which was the maximum value at 2 pg/mL
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cisplatin. The expression of SGLT-1 at 2 pg/mL induced cisplatin in shRNA-GPR81 group was significantly 4. 5 times

higher than that in shRNA-scramble control group (P <0.05). The expression of survivin in Hep2 cells transfected with

shRNA-GPR81 was exhibited a downtrend after stimulated with cisplatin, which was the lowest at 5 wg/mL(0. 36 times

compared to 0 wg/mL) , and there was statistical significance between two groups( P <0.05). The expression of survivin

in the shRNA-scramble group was less inhibited than that in the shARNAGPRS81 group. And the expression of survivin at 2

and 5 pg/mL of cisplatin induction in shRNA-GPR81 group compared to shRNA-scramble group were about 0. 62-fold and
0.64 fold(P <0.05). The expressions of MCT4, survivin and SGLT-1 in Hep2 cells induced by cisplatin at a specific

concentration showed a decreasing trend in time. The expression levels of MCT4, Survivin and SGLT-1 were statistically

difference in Hep2 cells at 48h compared to at Oh (P < 0. 05). Conclusion

GPRSI silencing combined with cisplatin

incubation could inhibit the expression of MCT4 and survivin, but enhance the expression of SGLT-1 in laryngeal cancer.

Keywords ; Laryngocarcinoma; GPR81; Gene silencing; cisplatin; Energy metabolism

WA A DL ke SV A R B R 2 — , LAJUR 1
N2 W, SRR AN s %, K29 5 H- S W
PERBIR 7. 9% ~35% ", HE Sk 300 1 b 9 v HiE
253 L, 1EA R IR W AT T X —E R T
ARUIER IR DA A bk 2 45, BE & 07 Ay T X 4
ML), FERELEIE LT, R AR K AT Ak (epi-
dermal growth factor receptor, EGFR) # ] 17 {4/ &
ERPUAIRE P AL T 32 k-1 ( programmed death re-
ceptor-1,PD-1) HT 44t HI M das i) i RAR YT o PR
HA Y FERe I DL SIS 25 W s, R AR
B O IR R AR TR A RV 2 o O IR SR IR
7 ST WSS, e R Y S AR RIAR
NE S A, T3 R R S 5 X T A 1Y
HIrRAEERE X,

TENPIRE TSR v, A g 440 308 o ) 7 W 4
N BEAT SRR T A, 4 FLIRR % 1z Hh 40 AR D b
W BRIl = FEad 25, FLIR T W 0N 2
P BLI, SR T B 5E  B FL IR PTAE h 5 5 1% 2 00
TR RE R G BB Z 1A 81 (G protein-cou-
pled receptor, GPR81), GPR81 [ FE L4k 5HE&#
P B UIAC . H A OB FR HAE & R R 1
PR 4 P 2 B A AR E T 9T B A5 b
TR b K R R A T B
iz %% iz B 11 ( monocarboxylate transporters, MCT) 7E
B B P7 five ERR b EE EEAA , JF B FLRR R A
Ko pH (EHE IR RE " o Na " M AT HEI 2
 H ( sodium-glucose co-transporter 1, SGLT-1) & —
i 2R N ) AR R A0 2 A4, 7T Jz i P A R 70—
ANEIE A>T, AT/ 240 X 46 280 W 1 B U 3
Ui B /NEY S3 B, A TR A T M WA e
T 2L > ASHESY 5 528 1 #4 2 GPR81-shR-
NA, JF5e 9% 2= Hep2 A0, BeSIEHE T )5 , WF5E
H 5 MCT4 SGLT-1 FiKAH e, L R 3o A 4

YR T B (survivin) #9208 AT 52 H 20 i U4
ToRZE, JE M ik GPR81 S5 MUEA 75 e M Jfa
PL I

1 #RE5FE

11 St

{#i Y —Pr GPR81 Iy [ Santa Cruze, SGLT-1
MCT4 .survivin — 37 % H Abcam, —37 beta-actin
“hi A =8, Yok b Ao g g SR Ak
RPM1640 3K T2 35, a4 M3 W& TRFH A4
YRR A F (P D U A 24 RIPA F1 BCA
B ERBOLH &0 B RKFE, Fg il
Lip3000 M4 H Invitrogen, RNA #2 B 7 Trizol K
cDNA St s &l B AL st KA, B E R R .
R R E TREET
1.2 4R 5

W ds Hep2 2 i 28 by 3 g E- S5 W e B 52 3 2
ffo Hep2 4 Ml X% 3% F T25 A ML s 50, L&A
10% J&4F M . 100 U/mL % K (100 pg/ml #% 5
2 1) RPM1640 4 fifg 35 #5855 5 mL, 53R 5611
37°C B FRFA TR AT 5% CO, TR 95% o 1 41 I B
AR BRI 5 x 10°, 4 Hep2 4 fE 0132 % 6 4L
B, REAR VR BE R (1.0 ~2.0) x 10° A/FLES AT
shRNA #6 3t i A 4 4, 5 6 8 F (GFP) A5 2 11
shRNA-GPR81 Jii i #1 shRNA-scramble ( %} B8 ) J5i K
i TIHFEAL AR W) 28 Wl G L. SR Lip3000 #E47 JBk:
Wele YL P IR A, #e g 48 h 5 5O6 A
BE NI GFP IR0 0 WL S 200 i e YR 32, 0 T
YLik 75% VA bR 20 A [ B UEA 75 S AL B, I
BAMCEESR 0.0.5 (1.2.5 pg/mL, B TR FRAR
FR24h GEEN. HHKE 3 MEL, AR
L JFORIFE YL Hep2 40022 5 g/ mL AR , 53

- 177 -



o [ - G A TR AR A 3

52 %

AT REFRF T T 0.12.24 48 h J5 U AT
RNA SRR 70 8, B e 3 M E R H
T RNA $2H Hep2 21 il 22 B IR £h % vl 57K (PBS)
THLEE A 500 L Trizol, T 542 RNA 425,

1.3 STk

1.3.1 RNA #2J% cDNA % — &4t 095 ik
e 7 shRNA-GPR81 JFiki (325620 ) F1 shRNA-scram-
ble JFUkL (%} HE2H ) i) Hep2 20 g I v Jo i PBS #
THERIEVE 3 U, BK S min, 525 PBS J5 , BLAMA
500 pL Trizol, K I &M , K 2R W i 25 2 mL G
RNA 5.0, A 200 WL S&07, RIZLR= 5 30 s,
UK E#E 10 ming SR JE R B, A
500 wL5NEE, EEERS), UK B E 15 min, Z
J7 4°C ,12 000 g &0 15 min, W H F¥ A, IIAL mL
75% LW, bR AERR ), Z )5 4°C, 12 000 g B .
5 min B¢ EIFR TSP TR 30 min, 75 R
i RNA #9F BE I A 30 ~ 100 WL DEPC /K, fiff
FH NanoDrop 2000C #&:il] RNA ¥ &, cDNA 2f— 4%
HERY A 2 I FastQuant ¢DNA 5 — 554 & i 71
Ui,

1.3.2 ¥ R4 E(PCR) DlEikk
ESEH) Hep2 409 cDNA A HR , beta-actin i N 5
L, M2 E & PCR 238 GPRSI 3L 7E GPRSI
BLAUUBR Hep2 Zi il mRNA 7KF-A2 4k, 3 1 6
] GPR81-shRNA By T3 ZE . 5|4 * F Primer 5
BT, BV SN 1, e & PCR ROVAK RN
4fi7k 8 pL, PCR Master Mix 10 pL, - FiF5| ¥
(10 uM) £ 0.5 WL, A [a] 40 B 4k BEAY cDNA A5 4
1 pL, EEH PCR N AT A 95 CHUZEME 5 min,
95°C AP 45 5,58°C 1B k 30 s,72°C #E{# 30 s,30 4>
PEER,72°C FHEAHR 10 min, PCR S ™ ) 28 Bfs il
R FL VKA , IR Tmage J AT KR 73 HT

®1 5IWFIIER

kK id AR Tm fH(C)
GPR81-F1 TGGCTGCGGACAGGTATT 18 58.8
GPR81-R1 CCAAACAATCTTGAAGGAGC 20 57.8
beta-actin-FI ~ TTGGCAATGAGCGGTTCC 18 58.3
beta-actin-Rl1 ~ GAAGGTGGACAGCGAGGC 19 57.2

1.3.3 ZG¥iZ 54 (Western Blot) FHTFEHEHAD
BS1 Hep2 4 il £ TG PBS 5 UENS , I A ST s
DUVE LSS (RIPA ) 24 vk T 344#% 30 min, 4K 5 FH 40
JHL ] DA ,4°C 12 000 g #5.0 1S min Ji5, IHR
B AR R (BCA ) 25 R I 0] &
FEEEWREE, N A B R MR TS, 99°C i #4

10 minffif53 85 (1 B8V, SR )5 VK EJBCE 2 min, AR
7T -80°C T Western Blot, £75 1 1) 2 111 24
W 129 + e BEft 19 B — 5% VA T Mg 68 M v, Dk
(SDS-PAGE) 73 BS I #E AT 8 1 70 85, R R L e 78
2R W IR M (PVDF) i |, &4 5% 4= 1liLig H
B AL 20 7 Tris-$5 iR 2% vl i (TBST) 7£
37°CHEEAE T EM] 1 h, TBST 5—Hi4% e 1:500 Lt
BFEAT R BE , F S 1 B e A7 25 ) PVDF %5 )
RiAfE—dirh, TACEKEFT IR, HHEEDN
PVDF [ T 4% K b ] TBST %\ Uk 3 K, fik
5 min, SR ISR o AL B FR 10 B9 — T (TBST 5
ZHUIE IR 1:2 000 kR ) , HIRMEE 2 h, £ TBST i
UE2 ~3 Wa, AR RO W AR AT B 6, AR5
R LS RGO 8 B #E4T & 6. SR Image J
TR EEAH 347 H I A 3RB1E DL .
1.4 Hdlsortr

RIS SPSS 20 XU AT BN 2 22
4387 (One-Way ANOVA , Duncan ) 17t 37 FE AR ¢ ¥
55,0 o =0.05 k5K ifE, P <0.05 h =R EAS
AR BRI e UG, S excel EehgH, ffi
FH Origin 7 /E&

&HR

2.1 GPR8I K:HUUERIE A WUE 5 3 % MCT4 | sur-
vivin M SGLT-1 FEik 52

K H2F € & PCR J7 i A1 Western Blot £ il
GPR81 7E Hep2 il AL I DTBRAICE , il 1 B
GPR81 7E GPRS8I J:HVTERAY Hep2 21 it A H: mRNA
TR 5K 1 2635 1843 51 shRNA-scramble
ZHAY0.28 f5(P <0.01)F10.31 f5(P <0.05) ,

GPR8I KL TTER ik I Hep2 125 0.0.5.1,
2.5 pe/mL 4155 24 h J§ MCT4 SGLT-1 % sur-
vivin [JRIBIEOL AN 2 ~ 4 s, MCT4 fEft e 1
shRNA-GPR81 ) Hep2 #f Jifd #1 %% 4% shRNA-scramble
) Hep2 i rp HERIE W R BT M #, H, 78
shRNA-GPR81 2 H  ZEMEAWR AL 2 pe/mL 2 5 pg/mL
FiRrh, H3RGA 5 0 pg/mL BITEATE 5 T B9 RIA T
A RE TGS 53908 0 g/ mL JER il 2 1Y
0.29 f5F10.2 f%(P <0.05) , MCT4 7£%f B4 rhiry
LRGN RIS TE 2 pg/ml K5 pg/mL
IEARIECT , 5 TCIEATE 3 F 238 o BCh W% 22
S, 00 0 o TE A5 T 45 1 T MCT4 Rk & 1Y
0.35 f% 5 0.28 £ (P <0.05) ,Hrh7E 1 wg/mL %A
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P51 shRNA-GPR81 411 g tp MCT4 1Y) %3k 12 2% i
T shRNA-scramble 4fiffir MCT4 {353k, 254 shR-
NA-scramble 21 Y] 0. 65 %, 25 B A G il 5 X
(P<0.05), K4 Fros,

1 2 g
b GPR8.1—- éO-G
eta—act|n—= g
o B

0.0 L N
A shRNA-scramble shRNA-GPR81

*k

_1.24
[
€1.0
3
1 2 o 0.8
GPR81—— s 06
C
. 204 .
beta-actin—— === e=e ©
% 0-2 l
D
* 0.0
C shRNA-scramble shRNA-GPR81

1 GPR8I YE4: YL R[] FUkL A Hep2 40P i) mRNA J 7K
FUKEFIAL5 9 A B: GPR81 7544 YL A [] UL Hep2 4
ML rF A mRNA ZKF 363k B 41145 5 C D GPR81 4% e
AR B B9 Hep2 20 g v 69 3 141 K T 19 323K T2 58 3 245
(1:%54« shRNA-scramble 547 ;2 : % 4% shRNA-GPR81 JfiHr)

SGLT-1 7E%: 4t shRNA-GPR81 %) Hep2 2 Jifd f
HARBBHE I L TE 2ug/mL WEAEE ST, H
FEIRIR BN B 0, Ry TONEARINE A 3R 1Y 3. 38 £
(P <0.01) , HJ5FIRREAK, Ry TOIUE DRI ZH 335 &
M 2.7 (P<0.05), T7E shRNA-scramble X} i
ZHHr, SGLT-1 FEA Rl BE AR5 3 T H 3R A
PRT RS o 7E Spe/mL IS & T, Rkt
AR, R TCEA S 5 25 T 19 0. 49 £ (P <0.05)
Hrp SGLT-1 7E 0. 5. 1.2, 5pg/mL (U155 5 1)
GPRS81 FEPRULERAY Hep-2 A Hp (1) Rk 14 1 25 5 T
PR BRZH Hep-2 il HoPAE 2 ne/mL REAS 5
I H. 22 S iy ., 298 shRNA-scramble 20 [194.5 %
(P<0.05), K 3 s,

Survivin 7E5 4t T shRNA-GPR81 1) Hep2 4 Jifl
HHRR RN TREES, HPhTE0.5.1.2.5 pg/mL
VRS S 25 A 5 TR 3 A B, 43301 Ry TE AR
ST survivin £k 59 0.74.0.61 0. 44 0.36 {5,
TE 5 pg/mbL JEAGE S50 T s B AR, RA S~
HEX(P<0.05) i &5 R KW survivin XF GPR81 it

shRNA-GPR81 shRNA-scramble
concentration of DDP (ug/mL)

0O 05 1 2 5 051 2 5

0
MCT4—.- - e - '.."

beta~actin - aeberay T = e
A
[Z1shBRNA-GPR81
1.24 [_JshRNA-scramble
) 1.04 77—
€
8 0.8
2 .
3,06
C
8
G 0.44 .
E bS -
o
0.0 ! ! | |
0 0.5 1 2 [
B

concertration of DDP (ug/mL)

B2 GPRSI FEHUUBREK A A5 T 410 F Hep2 41 o
MCT4 (FRIAE A ALY T shRNA-scramble FIF5 9L T
shRNA-GPR81 JJT KL 1) Hep2 4 Ji 245 A [ ¥ B I 40 5 5 )5
MCT4 KRN0 B: MCT4 IR IR IA M GE 1244347 ; DDP g it
1, TR

shRNA-GPR81 shRNA-scramble
concentration of DDP (ug/mL)
0 05 1 2

5 0 05 1 2 5
e-diMEELG FEEER

beta_actin P GHD GEP Gwe = W= — - -

A
zZ2shBRNA-GPR81 ‘
IshBNA-scramble
3.5
< 3.0
G 25
220
(0]
<y
S 1.5
S
5 1.04
o
L 0.51
0.0 ! /.
0 0.5 1 2 B

concéntration of DDP (ug/mL)
3 GPRSI H:[HULEREE & 4R 75 5 45 T Hep2 41 g
SGLT-1 {33k 1EM A fE5 YL T shRNA-scramble fI4EYL T
shRNA-GPR81 JFiki i) Hep2 4il Jid 22 A [) e B2 4015 S )5
SGLT-1 M58 ;B SCLT-1 25 1Rk MG 4B

PR BT 3 H A U [RIIN, ZE M55 5 1 shR-
NA-scramble X} R Hep2 4H}I 7, survivin {8325
BT &S HPTE0.5.1.2.5 peg/mL IS
M 5 TCIEA 5 S A L, 43 ) S TR AR 5 5 R
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shRNA-GPR81 shRNA-scramble

concentration of DDP (ug/mL)
1 &) 0.

0 2 0 5'1 2 5
survivin 3 —_— - -m—.
beta-actin _— e e o =

—ShRNA—GPRB8] A
I shRNA-scramble

5 :

€

o

(8]

o

(0]

(@)

[

]

<

o

o

o

i
0 0.5 1 2 5 B

concentration of DDP (pg/mL)

4 GPRSI FER LRI A 15 5 518 T Hep2 41 il th
survivin [Z5IR8 T 00 A £ 5 Y4 shRNA-scramble Fl145 YL T
shRNA-GPR81 ki) Hep2 2 fifd 22 A5 [Fl vk B IR 15 5 J sur-
vivin FIEHOL ;B survivin F FRIK G A0 i

survivin 8 15 19 0. 92.0. 84 0. 71.0. 56 %, #£
Swe/mL IRERE S AT, ik BIEARAE, R TR
PR AR T RIE RN 0.56 %, 22 3 HA G 7 X
(P <0.05) ,{Hi%4 survivin F35 R30I FE B LE shR-
NA-GPR81 4155, WALLE 2 wg/mL [ 5 pg/mL %A
P N RIBEFTE A NG 0. 62 f5F1 0. 64 1%,
2R HAGI R L (P <0.05) , 4i& 5 FR, X —
ZERULBH GPRST J PR T BR K 4 A 75 5 mT 40 4|
survivin )38 , AL SE A IR T Kk A o
2.2 A% S MCT4  survivin }; SGLT-1 ¥ Mk J5g
Hep2 PR HFFIE

Hep2 #HM%: 5 we/mL 5175 0,12 .24 48 h

12h 24 h

Oh
survivin . b . °
ik B .
- (i 8 o

48 h

-

-

beta-actn GHEED EHEED NS w——
A

&5
SGLT-1 7E5E FI/K- VR RIB O B Gt i brdti i

J5 ,MCT4 ,survivin fz SGLT-1 ¥ Mk &g 40 Jg vp 18 F2 38
TOLUNEL S PR, MCT4 FENRERE S T, Bl 2 B )
HIHERS , AR BB N, Horp 24 h )Rk &
548 h lyFRIBH 418 0 h Ik w1 0. 44 £5F1
0.34 %, 50 h RKFEA W E T, BA5RIEE
X (P<0.05), Survivin FEHTEEAE T T BE#E 175
S AR, IR SEGB W T R . #E 48 h T %
FIEARME, 2970 0 h JIEERIA R 0. 281 £, =3 2
FHEAG R (P <0.05), SGLT-1 7E 4175
T T FRIRAG B I T IR Y, B 5 S [
PIEF IR N H , 7F 48 h K B IR (E, 208
0Ohfy0.29 (P <0.05),

A

3 it

it
i — PP RS, A 2R A
YL, 5300 o 200 e ) 7 R E A 7 2 — T e 1 2
PRARE . 76 iR 40 M 0 28 v, e i e 20 if £
IR 2P, Ay RN B SRR A
i) 35 4 | 2 S S G W L5 AT T R A, I i el
A fig AR PR 3 1 A5 FP Pk I o
MCT4 7E4fH £ 2S5 — U R IR 5 M N I B
I AR, T PR R R S RN T3, % LR ) S 7 358
15 32 o3 M AR B A% e S R ik AR 5 T
HIF-Ta A% %% 5% K NF-KB 845 , 78 M A5G i 1
AN M HA R R IR ARIE A B R A 2
PR o MCT1 F1 MCT4 23k F iR, ] LLVE Jy o
I ROTRAE R ) 20 T R G R B AT S 3R
TEME15 5 S GPR81 %f MCT4 k(520 . TEAR
WFFE 2415 S5 MCTA [ 353k Bl 25 B[R] RS L

[ IMCT4
Il survivin
771 SGLT-1

o
)] @
) 1

N
L

Fold change to control

12h 24h 48 h

Oh

B

W45 S AN [R) B [B] 1) MCT4 | survivin ,SGLT-1 F3A1E M A Hep2 L4155 0,12 .24 48h J5, MCT4  survivin
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FIR T B WTREAR, FFHAE 48 h iR B AR, 9iHH Hep2 4
2SI 05 LR & /b . FRA e SR T
SIS R B W TR A s I el A v A B A PR R
fir S B 1 ( phosphofructokinase-1, PFK-1) 5 4H [A]
FRAFRIERFS T 5 R R B T Rk o,
D] S 00 U 0 Yo A B A% T A — 2 O30 1R T
S T 0 DM e i i 58 1 2 26 W B 2 SL R B AR
%o X —Z5 it RE A T i B MCTA Z8I5U5H7 5
FIETFIRER, MCTI \MCT4 J GPR81 J&FLHe%:
BIEES G, = HIFRPEE BRGNS 0,
YR 20 I R AR TE B EAT. L8 AR WS
GPRS81 SLRVTER Y Hep2 20 MUK -4 A [ e JEE 41 175
DG S0 BRI, MCTA 475 6 B0 0 T a3, MR 4
S5 RIRATHED GPRS1 (1 Bl 26 1645 DU 5 5 %o
LR s BAMERER .

GPR81 {5 Ay W e g S o H 8] 7= 49 2L R 1) 32 1A
ik B R IRAT AE AR AL DI 56 . SGLT-
1 A7 g A 2 A i 3R R R A A T A B Y
32 B8 400 M 5, R A B 2 R
I RPHEVE O 20 M B 32 2 RE R OR IR, T3 & SGLT-1
B SRR, A T T TR 0 DS o A M T e S
13RI A TR I A i e i . AT A RS TR R
W] SGLT-1 ] 75 Z 88 40 i v 22 3%, W0l 3k 350
TihoRd B U S5O A RS ARG, A T LR AR
SGLT FIRHY Ay (£ SCLT-2) , 4l HAE i
/N b R A0 TR A 2Rk ML T R Rl
A s 1 4R P RO B (SH) 4B AT R ke S B
19>, %3] SGLT-1 5 SGLT-2 QM )75 BA
59% B RIVRPE"  FoATHED SCGLT-1 784115 5 T
WAE R AFHARRE (O ThBE . ARBFSE o SGLT-1 £ 4
7 7 NI [ ] e 3 = O O 2 L€
f SGLT-1 fy 2 15, ML I BT 5 45 SR AE B /NS I
L R AR s R B FRAT] e,
fiffe S o7 B HR ] = ) FLER BT LAAE S GPR81 (1) i 4 384
% GPR8L, ki F ¥ cAMP J% i 55 % 11 3 i A
(PKA) AR5 S S0@ . WA BT W] SGLT-
1 7R AR e AT AR op, AT I BEA e
AT R R T AR R 2 R T S LR 9
Ko BRI, FATHED GPRS1 f ik b 5 IR e — i 72
JiE b2 SGLT-1 (335, 7 1M 5% Wi 25 4 1K R A
RS, AW L GPRST £ UTER K Hep2
A, 2 T 5 SGLT-1 K [ ik 5% ik 2 91
5 PR 7E 2 g/ mL (I TR B S 1k B B
KAH, 28 Sweg/mL U G 05 H 1k LR BT i

P B S BV XS BRZE AT 5k B, X —452R
PERFANT, TEMAH IS T 9 00T, GPRST K& T #R
S8 SGLT-1 (23X , M A2 i 7 2 W 10 5% iz, o
PUARTE ShER BERE fE A1 o MRS A B2 Sk 3, SGLT-1
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