[image: image1.jpg])

| e
® s e
S~ AR '
) . W0 £ Hsm

P T sl

g A4 44 0 1 i pagesy-

BRRE %ﬂﬂﬂ}

e R F AR (210013 {E SR

I
&G g,
AH LA

w e Spat 5 ROPRT fupRs A
@n.M\mﬂm,ﬁfg;hiiz&*
ﬁ%w.ﬁﬁ%hﬁ%amﬁ&#%mm#
$hia WA AL R AARF, AR
ES- a0} 2 B4R AR A 2B
XERS 1005 —2259(2020)5 ~0024 ~04

ZER R «%éé%:%ﬁéﬁﬂﬁﬁm
5" [l R RER it — FLAERFER BRI
RERTEA 1) A V2 o S £ L B

T

2 B 32 PR
B AR BRI T
AR R fONG? (5) FrHy LR 0 I e 4
BBV G /N B 2/ 4 LA 332 i 1)
transport) 77 A MRHL ARG BE? -+ (6) M E
e A T A SR 6 A
B EHHET T BT, b SO R TR R A
MHM RIS E
1 FEREEE
AGHIEASHS H 107 X 23 F B BB K 3
PESPF HELAEL B B TR DU, B B A B
AR AR IR (TS B T RE S Ly
B EHE,

SNEEILH L B X A B A 32 R A A
Hi#%12 ( (glucose transporter, GLUT) /%69 5 4L 3~
M58 R, X e 5 R UM A W 2 kR
GLUT4, GLUTA " Z e/ FRES B MURAR (W

Xm0

AR BRI
o RAMRED

: LR

353%%%%&&,;@4 m.«iw\\w+#ﬁhﬁ (oY,
Yopind XA BT HIERE. S L st
I R s TR TN
e g W AT e
o AR AEE Y
R

A

BRI O SRR SE) RNRERS iy,
A B RELRE —3 — WM (phosphatic &3
3 —kinase, PI3 — K) i #8410 P4 ) GLUT4 o
1, P AR (3 R RS2 A m
2RI 1L, GLUTA SUH 3 P4 AR LG g M

S 7 5 0010 5 B — A e
5 0 B A J
H R ATP,

GLUT J— 26 8 i 16 40 i I8 8 A A
RAE AT 14 DR R RE Y
R[4+ 3 41: GLUT T (424% GLUT1 ~4)
(£ % GLUTS, GLUT7, GLUT9 LA K GLUTIL
GLUTI (f24% GLUT6 ,GLUTS ,GLUT10 ,GLUT
K HMIT) . A[H]f# GLUTs fEMR A $5 57
RERIZRZUM , 3F BT R s B A
TR 385 R MU R GLUTY,
JLPRTitE L B A RS, R



[image: image2.jpg]AP eh 4y

Aefelk Na* — Ca’ " S8R . X LE[R] ] o8 5 (1) 5%
SERZ L Na ™ WREERREE R 30 7, H i SRR e e —
WEE AR E—W. (3) REH. LB
Bk, s R A ATP RIS YE, AL MR

ATP FP=rE R A 7 RMIRIR B — D E 3 ¥k iz

(F) AR HEE— M, X FR A2 (pump protein) ,
11845 (sodium pump) 5% ( calcium pump) %,

BN G 9B S AR (1) AR5

e, HIKZE T AT B R AR S DA AR

i, [V RE e FE 2 WO 50 A A 6 1 25 3

Ak R AR ( A P T PR M A S

HiliEh) s AR L TP A REGAE o (2) fu 4.

ﬁﬂ@ﬂﬁﬁﬁm@ﬁﬂﬁﬁ%.ﬁﬂ@ﬁ.%&%ﬁ

FIBL (saturation) . (3) FEArHEM Al WA~

HIRXHEHI S A B BF AT R BT

A B el 2B AR A PIRIAEEREN

R K354+ ( competitive inhibition) XEAE A

SRR A IS £ e B TR

o

o

itp://www, ZXSWix. com

W, p
w;?f%gaasahwﬂhwﬁ_ b
?.Em& T ,ﬁﬂﬁﬁ,li#”ﬂ&l
xwﬁgaaaaﬁf:xxamhﬁu.
Wi

%mmmmﬁﬁﬁmww B
2 WEMOBLTK

—HAE R ) R,
LM AT RIS AUy
1 B A BT R R A S
T R TR G 1R800 B A vk R s
R BRRE TR E R R BN ST . S
FERIUE A S RS IR R
JBEs4IE o

o5 A ORI R (R R B, SRR
PR T e WLl CRL
LB LR SRS RES SRR
ST R (WP R BES
§Hh EEAS SR SR LR R

R T L HRRRR

R, R RRRAUTRES
LI |

25




[image: image3.jpg]® F310kE
& u#H it
s& it
AR5 A
i A A BT
5 AL HE R
BEM S i, [
R R TR, TR CELS
N R IR, AR A R 1 LR L) RA ()

R
IR A PRI A 1Y RE UK. eV A0
O ADIELT D) | 0 S A T A
e 2 B4 LS A0 B 5 7 Fo AR A 40BN i
R AR 1, LA ) (A IO 23t 8
EAMM. AKIEHE ARG 10 TR Pk iE
KARIKE (L R TSR R (GLUT) T K
1%, el A A F [ R EIERRIT ), BB & A 12
SR o EAE. X GLUTI MBFIE 230, B ARSI
B 4 K PR R RRTR AR, (AT 2 o SR
# Ser Thr Asp #1 Glu 7%, BT MEERT LS54
SRR R B R ARAERA N T L
TR AR A 11 P R P RIS O A B A AR o
AR EAE 5 TR AR 1, FUR
ST R B 5%  ROAR B AN 80
So/Eb, AR R £ = S R HTE AT
2, I R GEAL IR — ik BB
W), A 2 S 1 AR TR A PR 53
B R, BRI G —F 2 W IR
1 AT AT AN XU Tk B B Sk B A% PARR 2
YT T RS, AR A (LA A
sk, G A AR IR | F R U (A

R A A A RO RI I AL,
mﬁ%ﬁﬁkmmﬁ.ﬁ#ﬂuﬂﬁm%ﬁﬁﬁﬁ
FHEE AL

ﬁiﬁﬁiﬂﬂﬁﬂf%ﬂﬁﬁiﬂ#ﬁﬁﬁf&ﬂiﬂﬁﬁm
Hi GLUT 1145 AR A BN B

TR A FE A ERE MU TFRAURY

m&m.ﬁﬁﬁaﬂﬂ’rﬁmﬂﬁ]—’rﬁmfewﬁ%e

o EM.%‘A%&WEEW%EE!&(WH"W)O

26

hitp:// W, ZXSWi. Com

V

200 5454
s000 FHSH

KR AT (R AT N A g

AR A o 4 0 A AT — MR By

(K,) XA T 35 Ak B RORAL 19 172 B

eI 97 A B A i o € — 1 PRI 3 g sRANS

N P 2 O B 2 O K A .

e JE 01 T O 52 4l e, TR 20 B paed
TR F R A B R ROR taE
68 I 45 £ T 254 P 0 ) T BELINT , B
;"ﬂf:ﬁl%&l’INJ???%%{\’/.,“M(*-?E&%ED Bik
BT f‘ft’-}!&(?iﬂi!ﬂﬂ&i?ﬁ?fiﬂm i
(&5

MMM?.ji"“,i‘l‘ﬁo]ﬁ'lﬁ%&@iiﬂ*ﬁﬂﬂ‘lﬂﬁ.ﬁx
PR 1 0 R
3 AN S Bk

(1) LR AT SR B, S \
o K A TR LR R B L
AR N LB S A o
R, TG, . 42 ﬁ:
Wi, LU A SRR, B :ﬂ
RS, A PTG 100, IS o
(TG 5 31 I 110, 88 43, 3
HEEBE 1S, BB . R R :
A0 R R A B R PR B A AR

(2) R AL N — SRR B B

Wk, BORS (BT ANBEEAR MU 1) rh—
Fholc# Na* WOHTEDREAREE B Na® — AT 5E
1EH(Na" - lucose cotransporter) . B U&= A H
Bty 1 4 RN 2 4 Na* R FREE
UL, ALY R BB (R 5 — R Na®
{435 R glucose transporter, GLUT)
T 2 5 L T B, M
o Na * S R OB = (98 — R
) EsREERR (R 1) . 45 9 0 B
R T 10 3 31 8 DA RS AR N ik
Wﬁ.ﬂﬂtﬁﬁﬁfﬂ"ﬁ&ﬁ%ﬁﬁﬁ‘,mﬁm
J: 5015432 (secondary active transport) o Nﬂﬁm
Wi 75 , Na TR RRALTROBEER. BRR
iﬂmﬁ%kﬁ'(Uuabain)ﬂﬁﬂmiﬁ‘,ﬁ‘ﬁmg

[k sihB




[image: image4.jpg](3) - FUR IR I 55 IO, s Y
Na (ot t SR P 3R T L MR BN 5 , 7 1 " "
Eih-
(4) EEHBERR (L A RIISS | LA H0 (I
B, LRGSR R L N 8
R R Na — N I o i e b,
L 5L B AN AN L KR
i A BRI AL RSO, DA R SO
A REE AL FUBESN T RSO A FERERY B
it TSRS TAE Na' SE4GE B IR
EE oA AR TURE A TROE R —4lM
4 ﬁﬁﬁ&i&ﬁd\ﬁ&‘]ﬁﬂlﬂﬁiﬂw&

‘%‘d\‘ﬁtﬁiﬁi&'%'ﬁ‘JﬁﬁiﬁﬂéﬁijmﬂK*ﬁ"J*ﬂ
Iﬁ].{E(iJEﬁ“fﬁiR‘F,ZEFJ%#‘IL%Z?FﬁﬁT?ﬁﬁ.E“ﬁ
ﬁi&ﬁ(ﬁ’&/]\%‘q*ﬁ%ﬁﬁi“&wj S R S BE
l rﬂﬂﬁfrﬁﬁﬁlﬁi&ﬁ&d\ﬁ,%%E'H%imﬁ/l\"é‘
FLIEag a LT

s/ NE k;&ﬁﬂﬂ@ﬁifﬁﬂﬁﬁﬁfwmmﬂ:ﬁiﬁi
i 5% 57 {K ( sodium — dependent glucose transporter,
SGLT) .ui%}‘/:'t#tidl%iz_i}f;t%/l\"é?ﬁ’%‘ﬂ’J Na®
TR R ) 32 AL o B A4 P4 9
ﬁﬂl‘llﬁ)ﬁh‘éﬁ!‘lﬂ%]:ﬁ‘]ﬁﬁﬁ%iﬁﬁi2(GLUT2) LA
Syl i Iy sk E AR He I 3N A
ﬁmﬁﬁww%ﬁ«ﬁiﬁﬁﬁ‘lémﬁﬁﬁﬂﬂ‘ﬁ
ﬁlﬁﬂ#ﬂﬁﬁﬁﬂ%ﬁﬁé%ﬁiwl&,m%ﬁlﬁﬁiﬂﬁ
HIR

2 EaE AR A Tl — 6%

TErwgkz 1
B g * 4wy
BNt E e |
RS A Rt s
MBS A i CRILBI A5 g3
Sy 95 A

BB | BAM. i g

o

AL, W S B .JT:,“?‘:;.;;,(&.:WYY et
AN B e o \l () \: ::y’:; "
Vnw'u,nv” (e sh »mr\"m
0 FEY RO 5 g N ¥ "' by e :
el = " IR ) A iyz,w
“: J' T R E % | By, 4 &%

"jh W5 T4 s !\‘,vtrtel'f‘;ﬁ‘y,);‘v‘ o
LA 02 vér}gu;g{”m 2
-mﬂMRM»#)‘M‘r.inﬂ"iﬁ"iﬁmmﬁm‘ =i
B H\é‘l%hﬂ%‘l?ﬂﬁ‘i??wfﬁwmm .
3 4 0 &"Hﬁﬁ?ﬁ%%l'éx;;lm ﬁ’ﬁﬁ
e RNAE /A R A R RE 6 h‘iﬁdmm
o LT

AR F . b
T AL A 1, N
(7 18 2

®2
Eﬂli@ﬁ“éiﬁﬁ&?ﬁl%mmﬂ&%ﬁﬂmﬁ
AT %ﬁ@éﬁ*lﬁ,iﬂ!ﬁh&&\iﬁi
Hﬂfﬂ%ﬂﬁ%fiﬁﬁ%%?ﬁ&ﬁﬁ&ﬁ&ﬂﬁ

P RALIE I R KU RORBURR, TS
gk ATP EEER ULEER (ATF )
HAREIEC ﬁ}ﬁﬁii{ﬂ#ﬁﬁﬁa) bR R3
FpEAKRR ,ﬁ?%ﬁﬂlﬂi‘*&ﬂiﬂ.

pEIR

(1 e AR
2015584 - 583,85 Mm:' =y
(2] m,mﬂ.m&&mmﬁ :

B 2 SR B e A
TR TRA B - AT it 20158 %
it /. 215w O




