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B3t GRK2/STR {5 5 18 B B 7 i
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WE AT A IB S H R SR B R AT B S B e ieh s R st G & G 183K X R BE 2 (G protein — coupled re-
ceptor kinase 2, GRK2)/# vk % 7k (sweet taste receptor,STR) 15 5 @3- 69 % v , A Vs R B B 3 B 75 3 0% 7 06 45 Fk 93 71 21 4%
BAE Tk B 60% & Rg A% 30 & REEHE s AT 40/ RAE R H s R AL A S st R4 B A 4 e BB S
UL, E LG 4 BG4 R 0 R F) B B T2 (oral glucose tolerance test, OGTT) & i [A] & o ¥ | 22 MM & &
KF, L R AR ZE — 472 (hematoxylin — eosin , HE) 3 &, 47 F LD SRS BB A, LB X AL X T2 EHN
JRARLLLR B/ o 20 ROLAF , S 95 LEAAG I MR IR 28 2R bk AR T ek 5 1 4R %, A 3 (taste 1 receptor member 3, TASIR3) &
*, IR RS & ki) GRK2 &K, 5347 GRK2 Ao M £ # (insulin) 3% 52 42 5 #7 5 & & S92 %7 i (Western blot, WB)
Fo 20t F & A Bkk X R R (real — time quantitative polymerase chain reaction, RT — qPCR) i 4~ 3| #& ] Jf A% 20 27 $h ek 2 4k
I # TASIR3 #= GRK2 % & e mRNA &k ;i MRS B 28 etk INS — 1, F 25 07 4 25 dn 3% F 7 2 45 (25 mmol/L) 4 22
W 20 H 24 h B BE 5, 9% R 52 36 (enzyme linked immunosorbent assay , ELISA ) #6148 F= 3 48 R 80 T W 8 & 40k, WB 4
M 2@ e TASIR3 #= GRK2 B & Ak, &% HEBMAp, LB EBCHHEREHERAE(P<0.001) ;5 B3R aALE,
AEA 28R OGTT &bt [A] S 4 B o # X T @A Z M B FRTFHEZAH(P<0.01) ;B HERP BIER, S
PR/ P B B AR ek 2 KR X B TA,GRK2 A A 2 F Lill, ¥ EBOAHLH 7GR OGTT &0 ] & f 4%
Bt AE & T ER SRS ERFY R ETH(P<0.01) ;051 SF0 5 M5 HLE, BR800, 8wl ics
BREFMRE;FEECH TR T MRk R, FTRAGRK Rk, RN ERFER, FABCHTARLS
ik INS -1 B etk By & o F40, LiAMR 2 ked Rk, TIAGRK2 9 Rk, 4 FEBCHTAAZLAY o
e BRIy B Rl AL, e T R AR IR AT, AR LR T AR RS B e e ek AR TR A K
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Protective Role of Banxia Xiexin Decoction (X {5.(»7%) on Pancreatic B - cells of
Prediabetes through GRK2/STR Signaling in Vitro and in Vivo Studies

YIN Meiqi,SONG Xiudao
( Suzhou TCM Hospital Affiliated to Nanjing University of Chinese Medicine ,Suzhou 215009 , Jiangsu , China)

Abstract: Objective To investigate the effect of Banxia Xiexin Decoction (& {5.0>7%) on the function of pancreatic B —
cells and G protein — coupled receptor kinase 2( GRK2 ) /sweet taste receptor( STR) signaling pathway in vivo and in vitro in pre-
diabetes,so as to provide references for clinical application of Banxia Xiexin Decoction in the prevention and treatment of predia-
betes. Methods The obese prediabetic mouse model was prepared by using 60% high — fat diet,and the mice were randomly di-
vided into control group, model group and Banxia Xiexin Decoction group. After continuous administration of the drug for 4
weeks , the oral glucose tolerance(OGTT) and fasting insulin levels of the mice in each group were detected. The morphology of
pancreatic islets was observed under paraffin sections with hematoxylin — eosin( HE) staining, the number of pancreatic f/« cells
was detected by immunofluorescence, the expressions of taste 1 receptor member 3( TASIR3) and GRK2 were detected by immu-

nohistochemistry method and immunofluorescence, respectively. Western blot(WB) and RT — qPCR were employed to measure
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the protein and mRNA expressions of TASIR3 and GRK2 in pancreatic tissue. INS —1 pancreatic 3 cells were applied to be trea-
ted with Banxia Xiexin Decoction — containing serum and/or high glucose(25 mmol/L) for 24 h. Insulin secretion was detected
by ELISA under low and high glucose stimulation, while the protein expressions of TASIR3 and GRK2 were by WB. Re-
sults Compared with the model group,Banxia Xiexin Decoction group exhibited a significant weight loss effect( P <0.001). In
comparison with the control group,the model group showed elevated blood glucose at each time point of OGTT,as well as the area
under the glucose curve,and fasting insulin levels( P <0.01) ;also the volume of islets increased, and the B/« ratio decreased
significantly. The expression of TASIR3 was down — regulated , while GRK2 expression was up — regulated. After the treatment of
Banxia Xiexin Decoction,the blood glucose,the area under the blood glucose curve of OGTT and the fasting insulin level of the
mice were significantly decreased (P <0.01). The morphology and structure of islets were more regular,the volume of islets de-
creased ,and the number of islet cells was close to that of normal islets. Banxia Xiexin Decoction restored the expression of
TAS1R3 and down — regulated GRK2 expression. In vitro experiments also demonstrated that Banxia Xiexin Decoction could re-
store the insulin secretion disorder induced by high glucose,up — regulate the expression of TASIR3 and down — regulate GRK2
expression. Conclusion Banxia Xiexin Decoction can effectively regulate blood glucose, protect pancreatic islet B cell function and
treat prediabetes. The mechanism of action may be related to its regulation of sweet taste receptor signaling pathway of B cells.

Keywords : Banxia Xiexin Decoction (2 & 75.037% ) ; prediabetes ; pancreatic B — cells;sweet taste receptor; GRK2

BEPRAG RIS A T I W A A R Z g P el BB, 4 1.3 2547

BRI ABLA 7.2 42 T ELBER w05 e A e Oy U 4
b, NEGERTEAR Wi K, T3 51 2045 456538 hn #) 10.5 121,
WE DRI T 0149 L AR o ARk R AR 2 OB IRps O I A
iR AR (R 38 v ) T A Ak T TR B T
DA% 45 MARAS 138 1F 2 BB RIS IRAT & 2Bk D) R 2
Ff TR ) G B 2% [

1B B 20 D fil e B2 PR T 2B % T B ™
REELGZER T (ER) M4 T . WIRDFFEIES, 2
5.0 RES BSR4 M T e, B A I b vl 3 1% s 1
FIR O B e A O PR T30 v 5 25 00 e PR S B A ) o
AU HT IR IR R B, 2 VS O R I S B R AR K -
1 (glucagon - like peptide —1,GLP — 1) 7K - | P35 Ji7 18 45 26 Wi 0
WAC RIS T T TR | AR P S RE K ST AR 1 B A KT, DA
A RA TR RIS 10 o SR T ke 26 0 Vs T 0 1B 1 B
YT RE A B VI BL TN ik — 20 W

H FH R SZ 14 ( sweet taste receptors, STRs ) 7 fifs i 72 4 & B
DIk, RERFFCIESE, B 408 STRs ( TASIR2 — TASIR3) £ 5 Ji
55 Z S WA ST A R RIS SRR s R A
AHEFEIALL 155 B 175 5 0 B R D s T 00 /D BRI e WS S
INS - 18 AUMIAAF TG, B2 B 5 O i 1A 9 SR 3 55 R
FIIEE S B 20 M 2 BB B %o il BR 52 A5 5 300 8% 1 S i, Ay I R
P2 ELYE O 37 W7 T R e w SR AR A= Ak 4
1
L1 %4k

JE s B MRk INS — 1,08 B J&E I 3R A MR A BRA 7] o
1.2 4

SPF 2R {6 ~ 8 JE i it CSTBL/6] /NERL, R 20 ~ 22
g, WF AT (IR BT 2558 O BRA AL, 5258 W) A 7 1
AUE SCXK(750) 2018 0006 , 52 56 )y ) i 117 AT iE SYXK (55 )
2017 - 0043, JUr A s34 3 58 0A 55 TARUERR IR, B HFF IR
K, GRS R 12 h/12 b YR EE (22 £2) °C, 1B B 40% ~60%
IR EHE B Research Diets 24 W] (60% fig i, 20% fi /K Ak &
17,20% $5 5T o SEIHE AT R AT S 2R A IR M B R IR e A
PRI AT , i 755 :2020 12304t 027,

RGO (EE 12 ¢, FHES ¢, 859 ¢, T%£9 g,
5629 g, KHH 9 g, RAL36 g) , W [ 1 5t A PR 25 K2 T3 M B
JREEBEP 2 b5 , 4 [ v 2R AR AR R NI 298 A 240l
SERE AT A 2020 JRQ A N R AN 2 ) HEE
13,1 FRBS Bl E  FRIRZ MG i, 2% 30k
ikl e ZIG .0, A 3 A i /KR 30 min, fingA g
$IRX 60 min, HGTUE B UEE RN 3 A5 RK, IngiEl i
FEIC 30 min, G IE EIEH 5T 2 A B E I U
458 1.0 g - mL7' AR
1.3.2 FABSHEHLFHE 80 g L2/ kg FHIGLT
$REIMEE 257 SD KR, 1 k/d, 8827 d, RIRG 252 h )5, 18
J IR, 18 32 Bl kR I, 3000 1/min, 2.0 15 min, 4385 1ML , K
i 1L UE, 80 CUKAI-AT o
1.4 &

7N RS 5 2% Tl BBk A 2 W B 52 36 ( enzyme linked immunosor-
bent assay, ELISA ) i 7] & W) H /84 (555 : CEA448Mu) 5 K BR,
Je i 2 ELISA 00 &0 B BRRHE ) (155 : A322020434 ) ; BR3E
1 ZAK K 5% 3 (taste 1 receptor member 3, TASIR3) Hii{A&ly § No-
vus Biologicals 2\ 7] (525 : NB100 - 98792) ; G 4 [ B 16 214 1%
fiti 2 ( G protein — coupled receptor kinase 2, GRK2) Antibody
(3F8) Hitf&ll) § Novus Biologicals /7] (525 : NBP2 —37611) ;
B - actin #{ /& My H Engibody 2\ H ( %% 5. 420812NJ -
14202016) s 11 % 0 616G —Hi W9 [ Engibody /3 7 (4 5
ATO097) s 111 5 /0 B 1eG = 4013 1 Engibody /4 7] ( 56 5
ATO0098) ; P idi 1 2% (Insulin) PR B Servicebio 24 ) (585 .
GB12334) ; HriE & I A 2 ( glucagon ) P&l B Servicebio 2\ )

15 :GB113496) ; DAPI e (i [ Servicebio /47 (585
G1012) s RNA 325G [ Servicebio /A7 (£95:G3013) ,
LS5 f#

CFX Connect % PCR ¥ ( £ [E Bio —rad /A H]) ;45 1 EI R HL,
VKRG A A ShBEEB S A (£ [E ProteinSimple 23 &) ; 2 U fiE
fifiFR 1Y ( 55 [E Molecular Devices 2 7] ) 5 Y2 5l 8% ( H 4% O-
LYMPUS Z5#]) 5 @88 R 85 DAL (TR E Z - 320K) ; A2 15 A
KB MRS ik [ s A (b ) RSP A IR A H) D
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2 FiE
2.1 Yk
2.1.1 #55m KiErE CSTBL/6J /N RGE M PEMESE 1 4
J& TR IR T DL e A ali oK IR 35, i A 45T
60% i3 )iz T Rk I 4 ¥ 7 R IR 3 JAE JHE B PR I /0 B
T SRR SR 12 A 0 B OO LA BT 4L, AL 6 14
AR A E SO
2.1.2 %% BAUNRESIF AU, IEH 0 IR2 . 4k sk
e IR B Al K SR BRI - T 60% =i B AR £ FH 2l v K

LS R ATV Riie = Sk v g T /NS EN D e i S 7
BB REY GRl&E 11,31 g 4:2/kg) ,1 /s 1B % BEZH I
BBV T A TR K B L4525 4 .
2013 —RAFOLIRA S 24 A) A 0 A B S I I 5
525 4 JE IS AT O RR A 2B i 43 56 (oral glucose tolerance test,
OGTT) ,7£ 0.30.,60,120 min 2k R i, A M A X400 & /s
SRR 8, >R 3 AL A6 TR 125 3 53 il 2 °F 77 AR (area under
curve, AUC) , i+ B A=W F: AUC =0. 25 x ( BGO min + BG30
min) +0.25 x ( BG30 min + BG60 min) + 0.5 x ( BG60 min +
BG120 min) , Hht BG 4 Mk
2.1.4 ARASE SRS, A A/NRASEASK 18 h 5
I3k, B & EDTA (OHTEEINA, T 4 °C,2500 ~ 3000 r/min 5.0
10 min 43 B M4, BRA7 T - 80 CUKFR& M, H TS Z M E.
FERE G 43 B IRAR AL 2, E0 70 TN 4% 22 5 PR v 1 7, 30
17T -80 CukAf .
2.2 mpER

(1) A0 R 57 e o3 40 T 15U INS — 18 40 FH 35 10% Jif 44 i
Y RPMI - 1640 BEFR LB 9%, Rr i fE S 3] 70% ~80% , T TG
MAEREFREE(S. 6 mmol/L #jA7HE) FALBLS 557 6 h, i HAL T
[F2P AR, 23 T X IR R AN B .0, EW
Xt ARZH : RPMI — 1640P 1 FR B 37 s SR AL« 257 7% 25 mmol/L
AP SRR IR AL T 24 Wi PTG O 5 T 10% L -
5.0 2 7% .25 mmol/L 4 % % . RPMI — 1640 55 ¢ 5L 55
I, T 24 h J5 WA 20 0 240 T T 2 1 B

(2) F15.6 mmol/L ¥k () KRB ZEmifi i & 1.5 h J5 %
B3, 52 B AESE (5. 6 mmol/L) FlZ#% (25 mmol/L) KRB £2
MR 1.5 h Stk B ELISA YR E e 5 2R & 6
2.3 WEES RN &
2.3.1 BB FOR-FAR R RIS A I I B KT A
T R G DB AT
2.3.2 MBREBEFNE BRHAZ 4% ZRPEREE)S,
AR R TR RE - A (hematoxylin — eosin, HE ) ¢
o WAEE T WL I 4 4UR S I AE A R AR A T R 4R
K.
2.3.3 ZEABMFRLEREEE (1) RFEALULE:
BRI D) b B IRk i AR KO0 AR b 48 A2 4
Ji. BEIRERIE, KW A A 3% H,0, H1 30 min, | PBS
HEESE T 10% I MiEE 1 h, IA—HIIF(E 4 T 14
h, INAZHFFEE 1 he FH DAB B, SR 5 I ARG A 4% e
o, BIBERERR,

(2) e P C G 0 45 73 7 B0 IR 8 L LR AT [, A I 1)
Fr A 20K, JF 1 EDTA $s8 2 i (pH 8. 0) #EATHTEE L

64

B SERGE, BIRE AT, BN BSA EFH 30 min; 2 J5 614 A
AL, VI FRCTHR &N 4 CREFER AR5 CY3 trid
WA/ 1gG — A Fluor 488 AR ILAEHT AR 16G — ik
FURIFF S0 min FEATY . FEIN DAPT G308, o % i I
10 min, PEATAIMIALIZ s o B T IE B PO B A0S ( H A
Je i ,NIKON ECLIPSE C1) XF£HZY) AT WA A4 . i
Image J #RAFBEAT 5 B 5017 o

2.3.4 &9 %92 ¥F i (Western blot, WB) 4541 /)N B W i i
PR o 25 /BB R BT e FR L JS E T RO T,
AHCE G RIPA 20, 78 4 °CUKFE T 2246# 30 min ] i 2H 2
519, J5F 12000 r/min B0 10 min, /N Co B 38 I0 S
W 4y VSN 5 x loading buffer JE-&357 , ¥R &
T TRLZK VA B N B KK TR A 10 min 2R SR PE . SR
SCHR Y BT R AT R K LA BRI, B 5% 1B T R
MREH 2 h, T4 COkFEHIEE —Hd %, iR TIE 4502 h,
Z: B ECL 50 5 B B 48 1 R A 5% /A7 . JT Alphalmager
2200 HAFIHHA5 3R B AR KA

2.3.5 FatE 2R A% X R (real — time quantitative poly-
B4 ~10 g BHLUMA
RNA $2HU& , INASE T 4 °C °F 12 000 v/min 2.0 10 min, 1§
B EZ2WBAH A B O, 1 B A UTNE . T SRR DT
TEP) IR )5 ] RNA T 00 o e S5 #32 BPCR 2L A
FMABGFIAEEA cDNA, THEE & PCR AL (L3 AR B8
R R A R ETC81L) BSE Ry 3. 519 P 5151 T 3%
1A,

merase chain reaction, RT - qPCR)

1 ONKRERTIWEL

2R SI¥IFHI(57-3) PP BE/ (bp)
TASIR3 F: ATAGTGCCAGCATGGATCGG 280
R: AGTACATCCAGCACCTTGCC
GRK2 F: GCAGCGGCGATACTTCTACTT 195
R: ACCAGCTCTGGATCACTATCACA
GAPDH F: CCTCGTCCCGTAGACAAAATG 133
R: TGAGGTCAATGAAGGGGTCGT

2.4 Gt

SR GraphPad Prism $k PEREFTSEH MO, VR LY
B B o) 05 , SR AR F 72250 B7 7
Tukeys ZTEILAL. P<0.05 B SRASITFEE L.
3 &%
AEES CLT TSR T AT AR TS ERN N
RIS LTRSS

S EIRHILIE S 5 09 7 BRI/ R0 8
IR AR T4 5 A SR i
o il 12 SRR 4 TR , SO L, o
S50 VA4LAT W 69 TSR (T V B 1A) 5 OGTT 460 1]
LB TV [ 1) B BB 28 788V B 1C) )
ALY TIEROIEAL (P <0.01)  HF S LA (5T V I
1B) MWL (P <0.001) ; 45°F 4 515 0¥ FBUR , 5H041
HIBE /B L (45 90V B 1B) S5 BER (P <0.001)
1 5 T L CH DTV S 1B) B LA
V EL1C) 471 SR (P <0. 01)  $ Ul S EIE 15 40 %
L. YLV LV WS RSP OB AT T 2 e
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AT E . 5 1 LA EE, B0 2 55 1 4 22K T
(BT V E 1D) B TFE (P <0.01)  2FH 5.0 %676 /N R
25 IR 2K - (I 7TV [ 1D) W R (P <0.01)
3.2 FEBECAKERRRANNEEG EROT S KE

KA HE eyl g2/ U S TS, 5155 X 4T/ R
HH L , BT ZH /N B 5 P R T S 080 K, s BV 0 0 4 T T I
BTE MBI S AT BN (T V IE 2) . FIBR
1R M 2R 5 AR IC o RN B 4l AT S e 5tk e i
Yeta, RN, 5IEF XTI b, AR S B/ 4
L BIBA R AIG, 2 BIS O A 293R8 7 IR s T X — R e
TS o 5 B A, SRS A D (JE DT VIR 3)
3.3 LEBESHREMRTHREASR

TE/NEUBEE, T, B 4R i F 1T STRs £ % TASIR3™ , R
FH S 2 £EL A A I AR £ U R 57 W7 & TASIR3 kK,
SIEF 0 AR L, R /N B S TASIR3 3R35 i i /b
PSS AL B R T R SZ R TASIR3 i ik (I 0T VI
4), il WB I/ BUBIR 4140 TASIR3 % 14K, 5 1E 5 %t
HRZLAH HG , B/ BUBEAR 414 TASIR3 2B 1 363k i B 2
6 5 SRR L, 2k E 5.0 T BUS , iR TASIR3 %3k %
BN (HEBIVIEL S) o R RT - qPCR #5140 41 TASIR3 #Y
mRNA K-, [RIEEHE , 5 15 55 %) BRAL A L AR 21 /) BB R 2 4
H1 TASIR3 mRNA ikt A% ; SRR AT LE 2K B YE 0
THUG , el TASIR3 mRNA 22k 8 (R BTV 6A) .
3.4 FFEQFIH GRK2 £k

S WB i/ BB IR 4H2H GRK2 7 [ #Rk K F , g it 43
Brig s, BRI 4] GRK2 2 [ 3R 57K °F B 8 & F 15 % % IR 41
(P<0.05),2¢ Hi5.0 %1697 )G GRK2 # FK T 3% T
(P <0.01) (HETTVIEL 5) 5 Gl s i MU (K GRK2 23k,
FF#F4T GRK2 Fl Insulin 5@ 437 43 A1 A [F A 22 30 (4 00 VA
7)o mRNA 38K I, 5155 % BT AR L, 8700 20 /) Bl g
141 GRK2 mRNA /K-8 TH 5 (P <0.01) , 2F 515 .071R 7
) T GRK2 mRNA B33k (I 7T VA 68B) .
3.5 FHEQCHREEHEFFHWINS-IB HMEY F o0&
#l, B AR X K8 &3k, TR GRK2 #y ki

K B ARG A INS — 1 R B8 T 1% B 40 A A= F
fiE . 5IEH 6 AR LG, B S 24 h 5 pOREEIZE INS - 1 40
MBS (5. 6 mmol/L) HlVK i & 2% 43 Wh 38 i, =5 B (25 mmol/L)
SV £ 22 A0 IR/ 2 BV 0oV 1 25 LS I AR A B 2 1
B S0 INS — 1 211 24 h J5 , =B i ik & 2R 40 b (. 35 3
J0 R S 8 P e 5 2R 40 W S 3 sk (P < 0..05) (i 1T VIl 4]
8A) . SRJF,RJH WB Al 3 ZH 40 My FH ok 52 A7 2 TASIR3
DA Je GRK2 [ (14 b, 25511, BiRI 2 TASIR3 ik F 4
(P <0.001) ,GRK2 FkI/N (P <0.01) s SHA AL, 44T
B0 S 2 YE T HUS , TASIR3 Fik#4 (P <0.001),
GRK2 #3k FFE(P <0.05) (#si VIl 8B .8C) .
4 it

BH IR T B L AR A umE . PRI
VERZEE TR S WEZHE EHE N EA, ¢ I
ZL LR BT T R, R R R R Bl =
FEANL, HAAFERCT R, G s, #M5 Rl i 2h F, B0 Ao iR
ST RS s B R T A L R SR R 2 LT RIS 1

18 HIE BTS00 7 W RO S SR At 1A o DRASTZH i
ot SCRRIRIAE K SE I BIF AR 78 409k S5 2 B G O R R AT 1 A
W STRL, AR TR AT , Pl A 22 00717 IR BT
FRIGRI 10 1) A 5 AR B ST 45 R — B, W PR
HSRE TR 2 /) BRUUAR o o W 8 1 7, o BB S 0 s 2R BV
CAIRITIE /N B BRI M kst o e, AT TR
WL S R 2 2 IR 8 2R K1 T, /0 B &2 (BB 4 X,
RSO AT DL IR & B/ o 48 L L 7] 1) 408 A8 41K 5 5 88 75 4 A
A S - RENNT/E Ry A1 v S G N N R DN EL R
B I8 PRFRI I e v B/ o A LE BRI IR . AR
SEEAE RN, SRR A LG, S S 24 h R YRR
INS — 1 2L fEH (5. 6 mmol/ L) HIUEE & 22 3 WA HE AN, = b (25
mmol/ L) HIUBE 2 28 73 /b, 2 5 0015 5 245 1L AL B Y
INS — 1 20, i W A1 6 3R 0 b d 8 1 AP 38017 Jle
BB W R F WL . R EIE O LA RORT R, BT
BEVR R x5 FERE B AN B2 2% 20 0, DRI 5 B 4 Y
HIIREA %o

AR AN 1 5 2R 40 A A A 1 2t 2 5 A A R A R 15 5
AT HERRE WA RS R 2 HEA B 4, I m
AR TACHE, S U S SRR SIS Eaw ™,
BOLATFE AL, B AN 0 A B RN S AR IR 2 5 1 4 b
XTI Z Ay . STRs S H G 2R I SZ IR SR Y
PIAS BB R B8 1 32 /K i 51 2 (taste 1 receptor member 2,
TASIR2) 1 TASIR3 JE AU 5 — AR . 24 B 41farh STRs
B T WOE I, G 2 B R 2 A& (o« — gustducin ,GB3 1 Gy13)
i, B S S A IS s Sl R IR S
BOPUA RS BN A A O . FIIRZ AR R FE 51522
RESCTA AT LA S SUIL 1 2 RUBESRG . B 40 STRs %35 F
] T R A 1 B 5 R A i /0O T STRs Kk TR M
F9 /1N RO 5, 2 ML I O 3t T e e 5 g A ik a2
TRFGIR DY TR BE AL R 5 3R A3 W TE IR B 175 S 1 JIT S BB 24 2 /)
BRLAA B 5 PPl AR SIRESE 2 W)L, B 4H Y STRs 63k T 4
LA | A R K 3R e 4 TR M R IR 5 3R Ik
HETTAT BT 7 A i M 8 2RI, Xl DA i JBR B R LR A R
AER I 2R 3 WA ZE L SR BT S0 B 400 I ) BB I A% 1 AL /2
— B . PR A B B 5% AU S - W PR B 2 7 Bos [ T
3 — A ETVREE TR (3 - deoxyglucosone,3DG) 55 STRs Fik
TR INS - 1 4 3DG 75 2 MBS 52 1 R A B
STEATME AN 5 55 2R 40 WA 434 Jom AR 2 R I 5 3R S I e
161 o ABFTE R PISh S B 25 8 R BORIAL B 4L TASIR3
TR T, EEIEL% T AT LA A TASIR3 36, (3% B 4l
WL & 2o ZE L. B AT L, 2R 5.0 P AT S B 40 i
FHORSZAAR, 358 B AN RIIARSZ (4 10 £ BRI BE , 33 1 7 B2 H K
SN Ak, B ORI ER AL LR 22—

STRs J& G & [ 8% 52 & ( G protein — coupled receptors,
GPCRs) [ —FiZ#l , GPCRs ZeE M ECRFREL M 1 B
A RSB, AT GPCR 25 1/ mRNA 3635 T ™. 21k
MR R AL 2 IRV M f3 1) OG5, 2232 GPCR ¥ ( GPCR Kina-
ses,GRKs ) ¥ #25, H v 22 S R/ 75 % MR ¥ B GRK2 [ H 7
GPCR AT HF A VE R 1 4% . GRK2 £ A ZEFI/N RS o %
ik, 9F HAH X T Hifl GRK 7%, & e & bRk F 57,
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GRK2 25 B 4l GPCR [RIJF ik, 3 1 N U el R 2 iRk

F b RA A E BT IR 5 R AG 5 % R T R S i

FT 20 B — IR A 42T SE 2T, db/db 2 EURE IR /N

USRI P ) GRK2 2 /K- P23 810 & M BPIRET

GRK2 ik Eif, U IE# I GRK2 kK R o sy

A, PR /N BB ) Seie o g ta % B GRK2 25 iR
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