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SHE = IR 5 (R /N FR R BR 2 K B AR
ELFNFZL R R-3FRIA

wHE= XEE BER F R
(AR R PR EE B 149 40 A5 4 2 2B, H 5 210009)

5= TR T S48 5 Mk B Fxt s RARIE 2 K 28l (pancreatic stellate cells, PSCs)7& 1L
¥3h. miesh LR (extracellular matrix, ECM)& & Fn - FL#% % -3(galectin-3, Gal-3)& £ #) Frh. 45
PSCsFt3% x £3~5K/5 #4752 36, PSCsT T A 1KAE* B8 £8(5 mmol/L# £ 4%). Z#2 2825 mmol/L
FEHE). S S E4(5 mmol/LF HAE+100 nmol/Lik & £). S48 50 B %4125 mmol/LF &
#E+100 nmol/Lik &), 40t %o J& 5 XA M Mk B & % Ak (insulin receptor, IR)A= Mk & & A 4 K F-1
Al 2 4R (insulin like growth factor-1 receptor, IGF-1R).Z£PSCs#9 & A ; MTTikA2 M PSCs#4 74 ; RT-PCR A=
Western blotil] & -Fo-78 FLALZ) % & (a-smooth muscle actin, a-SMA). %! J2 & (type I collagen, Coll).
¢fi% & @ (fibronectin, Fn)feGal-349mRNAFe & @ i /K-F. 45 R &L I, PSCsm it £ X IRFIGF-1R; 5
TEAEAT FRALARLG, S4B, ZHPRBEL. HESRE T A FFPSCsiEAL. A FILiEEColl. Fnk
MAeGal-38 3k, LFPASE SR EEHERA DE. A ELERBL, 2B R SIE. SIS EMIK
BT AAR A PSCsiE b, 398, ECMA AAnGal-3R &, £ — A2 & LT F BRI AT Y1k,

KBER AW IR SRR ARG M R S 3R A2 AR TR SRR AR K R - R AR R FLEER -3

The Effects of High Concentration Glucose and Insulin on the Activation of

Pancreatic Stellate Cells and Expression of Galectin-3

Zhu Xiangyun, Wu Chunhua, Yang Jiayue, Li Ling*
(Department of Endocrinology, Zhongda Hospital, School of Medicine, Southeast University, Nanjing 210009, China)

Abstract This work was aimed to investigate the effects of high concentration glucose (25 mmol/L) and
insulin on activation, proliferation, extracellular matrix (ECM) production and expression of galectin-3 (Gal-3) in
pancreatic stellate cells (PSCs). PSCs were isolated and cultured in vitro, then were divided into low glucose control
group (5 mmol/L), high glucose group (25 mmol/L), high insulin group (5 mmol/L glucose+100 nmol/L insulin)
and high glucose and high insulin group (25 mmol/L glucose+100 nmol/L insulin). The protein levels of insulin
receptor (IR) and insulin-like growth factor-1 receptor (IGF-1R) were determined by immunofluorescence staining.
The cell proliferation was assessed by MTT assay. The mRNA and protein levels of a-smooth muscle actin (a-SMA),
type I collagen (Coll), fibronectin (Fn) and Gal-3 were measured by RT-PCR and Western blot, respectively. The

results showed that PSCs expressed receptors for both insulin and IGF-1. Compared with low concentration
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glucose (5 mmol/L), PSCs proliferation was significantly enhanced by high concentration glucose or insulin. The

mRNA and protein levels of a-SMA, Coll, Fn and Gal-3 were also significantly increased by high concentration

glucose, high concentration insulin and in particular the combination of both. High concentration glucose and

insulin induced PSCs activation and increased PSCs proliferation, ECM production and Gal-3 expression, which

may involve in development and progression of pancreatic fibrosis.
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27k JR 97 (type 2 diabetes mellitus, T2DM) A& H
TG AL FNEA S DR 3% 3L A4 FH T 91 6 1 — 2H DS v i
BE N RRAE AU K EL I, FROW P AN R &= 72
i B 2R HRP UG B 25 Wb Bl H AT, BRI Z 1
EHE 273, T2DM 5 BRIl K A A2 9%, T2DMAE N —
ek w25 T RS KA KRS, (HERAR
Gy LI A B, TR e U e R 3 ILE
Ji# & 25 4 4E K A F(insulin like growth factor, IGF)+
G 5 DY RE A 15 2180 SR LS A R, AR,
i JIR A2 R 41 Bl (pancreatic stellate cells, PSCs){ET2DM
Rt i g BT 7T 40 3802 52 B 3. PSCsiE Ak 2
JRRRETAEA R A AR S AN G IA Y, ZET2DM =ik &
JiE S =M T, PSCsHI e 5 1 JRIRA a0 R A
(Rl AW T S bl s s R B 2 XS PSCs i 14
HABE K 41 B 7h L 5 (extracellular matrix, ECM) U ik
Jii(type I collagen, Coll). #£fi% & [ (fibronectin, Fn)4
AN L 2 -3 (galectin-3, Gal-3)3FRIA FIHZMH o

1 MR5R%
1.1 #R

TR R CSTBL/6/IN B HH R At BR K 22 S 56 30 )
Ht #2 fft. DMEMAIFBSIY H Hyclone /A & . 4% &
M B, i Ji B . DNase IF1Nycodenz? 14 H Roche
A+ . Gibeollfi 4 IfiLiE A Trizolif 77l & H 7 1t 9l
AR REARAR. BEBE. o FIEIILE)
5 M (0-smooth muscle actin, 0-SMA)—#HT. Fn—#i.
Gal-3— P MIB-actin— Pt 4 4 H Sigma A 7], Coll—
Piv R Pr. WP B Millipore A & R ER
Ak (insulin receptor, IR)—#T+ il REFEAEK K F-1
452 4K (insulin-like growth factor-1 receptor, IGF-1R)
—%t. phospho-IGF-1R/IR— #7133 5 Cell Signaling
Technology /A #]. 5| %) FiPrimer Premier 5.0%K /4 1%
i, HAETAY TRECER) B A R 2w it & B
MTTEA G B EE S RAEVEARGIR A .

type 2 diabetes; pancreatic stellate cell; insulin receptor; insulin-like growth factor-1 receptor;

1.2 MRPSCsH B 51EFH

1% CSTBL/6/N R, 7R E25~30 g 4 A K2
SEIG S B T S RLAE, TEIE T A IR IR R E
P ] FR 1 JE A A, HU R R 4 2, PBSHE3IR, #
R T B 1 i 1~2 mm? (1) /N B, FH 550.02%%E B 1
0.05%f 5 B#P. 0.1% DNase If(JGBSSTH 1L T37 °C
JKIR T A20 min, 1L 5 42100 pumE M3t g,
DMEM#% 77 FE e i3k, 41 i 85 2 1-9.5 mL 75 5% FBSHY)
GBSSH, 58 mL 28.7% NycodenziE iR~ . 80N
A6 mL 5% FBSHIGBSSHl| iNycodenzf# £, 4 °C,
1 400 xg{ 1220 min, 7£Nycodenz5GBSSH I 7] )
0 SRR 5 B N PSCso W 2 i 5 FHDMEM 3%
FRHEVE2IR, FHE20% 06 4 L7 (1) 55 7% 55 5 2 40 .
Va0 B b T 55 R R, 552 dife 5 10% FBSHIRE 7%
B, DL BE R K
1.3 SRMpLFERE

PSCsHEEFN T 6 3% 7 I, 553724 he # eI 1
FEWL, 53 VX FE 4 A1100 nmol/LJFE % % T 4.
T30 minf5, K440 B0 & 46 ELH, HPBSTE B
3. N4%% JE H s T4 °CHE & it %, 0.3% Triton
X-1001F /8 min, N3% BSAT37 °CHF&E 1 h, I
PUIRBPL 7 (1:100)F1 G HLIGF-1RPHL 1£(1:200), 4 °C
W, DIPBSAUE: —HifE N HIPER H . 26 hRid —
FiF37 °CiEE 1 h, 2537 °CE 2O G(430 min, H
M e e AT ER .
1.4 MTTER 20 EE

Bk B4 K I I PSCs, 1 R 2R A Bl i 1k s,
FE RS < 10°/mL ) 40 i & W, He Pl T-96 L4t fti, &
F37 °C. 5% COfEFEM . 7345 TKKE
(5 mmol/L). /5 ¥%(25 mmol/L). &/ 5% (5 mmol/L
81 %7 HE+100 nmol/LJigE 55 2 =7k = i 5 25(25 mmol/L
il %1 BE+100 nmol/LIig & 25)F Tl 5, &L A20 pL
MTTH (5 mg/mL), 72 hj5 &1L 5 9%, FF LB 94,
FFFLINA200 uL DMSO, #6#E %30 minj5 T B b
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1570 nmi K MG BE(DYE . B2 R4 = AL,
BCPMAE.
1.5 SETEEPCREMa-SMA. Coll, FnFGal-3
AEREFIE

PSCs#% Fl T-6fL R, 557748 hj5 H JC ML iE 15 77
WEP 24 h, 204 T bl mRE R Tl 4%
8 Trizoli 711 1t BH 15 £ B % 2H 40 i (1) B RNA, A BR
cDNA, #7552 EBPCR. a-SMAZ|¥): 5'-GTT
CAG TGG TGC CTC TGT CA-3', [ X 51%): 5'-ACT
GGG ACG ACA TGG AAA AG-3"; Coll5|¥y: 5'-
AAA GAA GGC GGC AAA GGT-3', [ X51¥p: 5'-
ACG ATC ACC ACT CTT GCC A-3"; Fn5|#): 5'-TCC
AGG AGT TCA CTG TGC C-3', Jx X 5| #): 5'-CTG
CAA GCC TTC AAT AGT CA-3"; Gal-35]¥)): 5'-CAG
TGC TCC TGG AGG CTA TC-3', & X 5|%): 5'-TTC
ACT GTG CCC ATG ATT GT-3'. N 2kAtFH: 95°C
A5 min; 95 °CAE1:30 s, 60 °CiE k20 s, 72 °CHE
1 min, 40 MG
1.6 Western blotf&/MIR. IGF-1R. a-SMA. Fn
MGal-3ZTFBFRIX

PSCsHf T-64LHR, 557748 hi5 F TG LG R 7R [
H4k24 ho DAZRHEE N0, 25, 50, 75. 100 nmol/Lf)
[ 5 2 FPSCs, JF W %2100 nmol/LIH) i & 25 -7
7E0. 3. 10, 30. 60 minfif, IR, IGF-1R % & 1k

Control Insulin

IR

20 pm

IGF-IR

20 um

A D: FEXTIRAL; By E: @RS R AEYL; C. F: AU BRI B X IR .

TEL; DUEHE . bl s 2. s e R A,
48 hfE WS A B & 1 . BCAVEN %4 & A i
MR R I RRE 2 10% 58 TR A Tk i B s FL K 20
2 5 AR EPVDFE I, 5% e 9k = I RE R b
B2 h, AN FE R —HT: RBTIR B vw BEHLA
G PUIGF-1R ¥ 58 BE PR R Hip-IGF-1RB/IRPH: 5
BEDLR. RPlo-SMARTLREGIAR . FubiPn 5 fEdT
AR TGal-3 S PR, 4 °CHF & 1L 1%, TBSTE
3K, A K15 min, J1N BRI S AP B bs i
FPiRIgG, 37 CCRAM B 1 h, ECLIL % KOt & £,
BRI G R G 0T B HIME A S WSRO
FE R ELAEAE A B 1A 5 A Rk &
1.7 Zitoh

SEI6 E A 39%, N SPSS 16.048 i #4347 7%
#r, iHE %R PlmeanS.D. 2 7, 1 £HL 18] Eb 4 % k6
5, 2 41 LU AR FH LR 35 07 22 43 M, LAP<0.05 7%
CR NS - S®

2 #ER
2.1 PSCsHIRMIGF-1RAIFRIE

I P 4 %8 5 e Y i iR s, PSCsH IRFIIGF-1R3E
ik (E 1AM E1D); FImage Pro Plus 6.0% 4 %f 52 44
MR IE AT R ERE T S RER, 525 AN
ZHAH L, JE 5 2 PR ARIR ANIGF-1R 1) 22 ik (B 1B AN

Antibody control

20 pm

20 pm

A,D: control groups; B,E: high insulin groups; C,F: staining with secondary antibody only as negative controls.
El1l PSCsEEDEZAHMBEIRHEKEF1ZHHRIE

Fig.1 The expression of the insulin receptor and the insulin-like growth factor-1 receptor in PSCs
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1E)(P<0.05); /N JHIRBIGE- 1R (1) BH 14 %o 18 A O
HIRFIIGF-1RZFEIE, A W40 A% 5 b e e (B 1 CRn A
1F).
2.2 BEREIFZFIRMIGF-1REE S ELHEEL 1L
Western blot&h J 7R, Fif & 25 771 & A 1 h 15
FIRFIGF-1REZ AL . B S =T TR E )
340, IRFIIGF-1RFR ik 1% ¥ FEAIK, T IRFIIGF-1R
PR A 7K - 32 3 v, E TR & 29K 2 29100 nmol/LI
5w (ER2A)CHXT HRZH 117.4040.41 £, P<0.05). LA
100 nmol/LJ# 5 2 X PSCsHEAT T T, [l #& 1F F i 18]
(1) 4E K, IRFIIGF-1R % 15 1% 7 P AIG; IRFIIGF-1R
B /K TLE3 minik B s CAxT R ALK 7.45+0.4565%,
P<0.05), R 1LFF2: 2260 min(2B).
23 EEMERERIIPSCsEEAFN
MTTVE K M PSCs3 58 45 L 571k, 441 18] 411 g 1
VA R AT GE it 2 B L(P<0.05). B R X IR 41
()40 P 38 B R V2 L, AL RS R AR
B v i i 2R ZHPSCs3 JH 2 43 il F+ i1 221.60+0.04
1.69+0.05412.52+0.04, 2 5 A 4t i1 2% & L (P<0.05),
HEpm R m iR B m T a A, &
Ji % & 4H(P<0.05)(El3).

(A)

Insulin (nmol/L) 0 25 50 75 100

BT
R

Practin (SEED NEES AS — —

p-IR/IGF-1R

(fraction of control)

S = N W kA LY I
I L L L L 1
*

Densitornetry of p-IR/IGF-1R

0 25 50 75 100
Insulin (nmol/L)

24 SREMEREEXIPSCsIEXAIE M

PSCsi I b5 & /2 K 15a-SMAE . PCR%Z;
IR, 44018 a-SMA mRNAJKF 2 54 G it 2% & L
(P<0.05). SR R (B N DML, mpEd. &
Ik {5 2% LN b v R B 3R 4HPSCs T a-SMA mRNA
K43 S B TN Z51.4440.07. 1.62+0.074111.80+0.06, %
A G R X (P<0.05)(El4A), 34 [Alo-SMA mRNA
Tk 7= W 4t i % = X (P>0.05). Western blot
SR BIR, 44 [Ala-SMATE A FUK T 2R A it 2 =
X(P<0.05), SARMES MR e MDA, mpEd .
T 5 2 ZEL A v B v i B R 4HPS Cs I a-SMA B [
JK 43 5 B 0 %21.54+0.04.  1.61+0.05F11.72+0.08,
Z S G it L(P<0.05), 34 [AJa-SMAZE [ J#i /K
V2 R LWRTE Gi v 2 L (P>0.05)(#l4B).
2.5 SEHREMERSEIIPSCsE RECMAIF NN

PCR%5 R B 7, 44 (8] CollF1Fn mRNAZK 1 Z
ST G X (P<0.05). SRpE R HG S N
DAFEE, Eb g R S 3% AR b e R S R A
Coll mRNAZK ~F- 43 7 34 I %21.4240.06. 1.57+0.06
F11.9540.05, % 57 7 4t it 2% & L (P<0.05)(E5A);
Fn mRNAZKF 73 3l 3 0 221.56+0.06+ 1.55+0.04F1

B)

Insulin (min) 0 3 10 30 60

(fraction of control)

Densitornetry of p-IR/IGF-1R
S =Wk

0 3 10 30 60
Insulin (min)

Az ANFHRE 5 2R AL BEPSCs i, Western blotha lIPSCs IRFIGE- 1R 2 B B FZ (L 15 0L; *P<0.05, 5% HR41(0 nmol/LIFE & 2) F#t. B: 100 mmol/L
JiE S ZALFE3. 100 30, 60 min/i5, Western bloth&lIPSCs TRFIGF- 1 R Z BR B R L5, *P<0.05, 15 %F HE41(0 min) ELA% .

A tyrosine phosphorylated of IR and IGF-1R were determined by Western blot in PSCs after treated with different concentrations of insulin; *P<0.05
vs control group (0 nmol/L insulin). B: tyrosine phosphorylated of IR and IGF-1R were determined by Western blot in PSCs after 100 mmol/L insulin

treated for 3, 10, 30, 60 min; *P<0.05 vs control group (0 min).

B2 BESREIFSIRMIGF-1REESER BRI
Fig.2 Insulin induced tyrosine phosphorylation of IR/IGF-1R
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3.0+
. 2.54
s
£E 20-
g
2% 1
=t
& § 1.0 —_
1=}
0.5
0

Insulin (100 nmol/L) -
Glucose (mmol/L) 5

- - B

25 5 25

*P<0.05, SARHDG IEALLLEL; "P<0.05, 541 LU P<0.05, 5 Rl 5 3 41 AL
*P<(.05 vs low glucose control group; *P<0.05 vs high glucose group; *P<0.05 vs high insulin group.
E3 SHEMSRERIPSCsHETERF M
Fig.3 Effects of high glucose and high insulin on the proliferation of PSCs

(A)

2.0+

1.54 =

1.0_ o

0-SMA mRNA

(fraction of control)

0.5

0

Insulin (100 nmol/L) - * +

Glucose (mmol/L) 5 25 5 25

(B)
G-SMA | — m— — —
B-actin | E——
2.0- .
< *
== *
7] i
% 8
2% 104 ==
£ g
I=iist
2 E 0.5
g
[a)
0
Insulin (100 nmol/L) - - . +
Glucose (mmol/L) 5 25 5 25

A: PCREG N v B A1 /B8 i Ji 5% 2 AL FE S PSCs a-SMAImRNA A48 1k; B: Western blotfe il i Al Ek i i 5 240 #E S PSCs a-SMA (I AR ik 1

o *P<0.05, SCHEX R L.

A: the expression of a-SMA were determined by PCR in PSCs after high glucose and/or insulin treated; B: the expression of a-SMA were determined
by Western blot in PSCs after high glucose and/or insulin treated. *P<0.05 vs low glucose control group.

El4 SHREMSRSREIIPSCsTELHIFM
Fig.4 Effects of high glucose and high insulin on the activation of PSCs

1.9440.10, 2= 576 Suih 5 = L (P<0.05), H = = fi%
5y 2 CollFIFn mRNA/KF 234 =T mbEdl . &k
B2 4(P<0.05)(EI5B).

Western blot%h i i 7, 441 [6]Gal-3% A KX %
A Gt R L(P<0.05). SRKEXT IR (K2 M)
ML, BB, e PR O 2K AR b S R A FndE
A2 M N2 1.67+0.03 . 1.72+0.10412.05+0.04,
Z 5 B 4 2 B L(P<0.05), H. &b e s &
HFniE ARIEKTFRZ S T A, SRS RA
(P<0.05)(K50),

2.6 SFEFNSEBENPSCsHGal-3 mRNAFIE
B RK RS0

PCR4: &R, 44118 Gal-3 mRNAKF 2 54
Gk 5 B X (P<0.05). Sk X B 41 (1 2 M)A
Bt BB B R LR b R R A Gal-37K
-3 B N 21.4240.06. 1.57+0.06F11.95+0.05, %
T BT X (P<0.05), H. w5 K 41Gal-3
mRNAZK T 5 2 5 T b4l = 5 & 41(P<0.05)
(E16A). Western blot4i i 7, 44H [A]Gal-35 H i
I 22 AT G2 L (P<0.05). S5 AKE N HR 4H (1%
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TS
(A) B)
2.5 2.57
] * # S
= 20- *#3 < 204
< = * * E . ;
Z 8 15 — Z 5 1sd =
£s ER:
2§ o = E s T
S .z 1.04 s 2 1.0
SR =g
£ £
0.5 ~ 054
0 0
. _ + -+ — _
Insulin (100 nmol/L) Tnsulin (100 nmol/L) * *
Glucose (mmol/L) 5 25 5 25 Glucose (mmol/L) 5 25 5 25
©)

Frn | ™ A e el o—

B-actin | < G GE— —

2.5
* # 8
é 3 207 . *
S =
= S 1.5
g 3
g8 10 =
z23
R € o5
0
Insulin (100 nmol/L)  ~ - + +
Glucose (mmol/L) 5 25 5 25

A PCRAS I i R Bl 5 5 53 3 A0 IS PSCs Coll mRNAFR AL, B: PCRAG I i B R/l v 6 15 35 AL P2 JS PSCs Fn mRNAFKIE AL C: Western
blotht Pl e B A s iy [ 5 26 4L RS PSCs Fuff) 82 I RIE T Bt . *P<0.05, SARKEXT BRALLLEL; *P<0.05, 55 mibEALLLEL; SP<0.05, 5w R B = 4L L.
A the expression of Coll were determined by PCR in PSCs after high glucose and/or insulin treated; B: the expression of Fn were determined by PCR
in PSCs after high glucose and/or insulin treated; C: the expression of Fn were determined by Western blot in PSCs after high glucose and/or insulin
treated. *P<0.05 vs low glucose control group; “P<0.05 vs high glucose group; $P<0.05 vs high insulin group.
Es SiEERESREXTMmEINERERNEMN
Fig.5 Effects of high glucose and high insulin on extracellular matrix (ECM) production

(A) (B)
Gal-3 |-—' — — —l
B-actin |- -—-l
257 2.5 il
~ * 43 0
3 2.0 s % 201 # *
= * .
: : =
Qé % 11 == b‘: 1.5
= 0°
T8 10— £ 5 10
S 2 £ 8
O 9 E= *g
£ o0s- ZE os
a
0 0
Insulin (100 nmol/L) — - + + Insulin (100 nmol/L) — - + +
Glucose (mmol/L) 5 25 5 25 Glucose (mmol/L) 5 25 5 25

Az PCRAS I e Bl A1/ i 5 5 25 b BE S PSCs Gal-3 mRNAZ LA AL B: Western bloté Il i b Al B i 2 & 25 4b 31 J5 PSCs Gal-3 1) & (A ik 15 ;
*P<0.05, SRHEXIRALEL R . "P<0.05, 5 E BBl LLE; $P<0.05, 5 m R i 2 A L.

A: the expression of Gal-3 were determined by PCR in PSCs after high glucose and/or insulin treated; B: the expression of Gal-3 were determined by Western
blot in PSCs after high glucose and/or insulin treated. *P<0.05 vs low glucose control group; “P<0.05 vs high glucose group; *P<0.05 vs high insulin group.

El6 =iEmiREEXGal-3 mRNARIZE B /K FHISN
Fig.6 Effects of high glucose and high insulin on the levels of Gal-3 mRNA and protein
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SE NG, mbELE o 2 AR s e P B 3
H Gal-35 F1 5 /K173 1l 3 10 %21.80+0.06 . 1.83+0.07
H12.36+0.10, Z 541 i1t 5 = L(P<0.05), H.Eblim
i 5 2K A1 Gal-3 8 [ KT 3 v TR AL, e iR
B RH(P<0.05)(KI6B).

3 g

T2DM DA 55 R APUN T, A1 5 22 7 il 2}
FHRTAN R o AT 3 UEFE S RFT2DME [ e 1 XU
BRI 1, i A vy L3 AR vy i % 3% IR A& 98 A B R L
ST, b R BT R — P M, T RE 8k
JRRAR A M T RE PR RS EL 22, RS TR — P AR
TR T, Bef (e kR IR 2 Ahan i 3G 5E 5 e, H
T, BT K 2 S e s b i I 2R IIRE %o J 5 4
I e g Jit S I 40 PR 1% 5 T, G ) g Ji ) /5 40 iR PSCs
(PRI D EEL D

PSCs vz T JR MR /N it (] R JE [ X, PRl 224l i
JIR AT 3 JES 358, 240 o5 B AR A B (4% B IR TR
PSCs A IE L2 7 i1 J5 - 4R VE 25 1 (glial fibrillary
acidic protein, GFAP). 44 £ [ (desmin) ARHIE AR A,
JERR B Ja, iR 7 EALN . LSRR R St
(1) 98 i S5 B HPSCs A i AR S AL IR R ZS, B
KiEa-SMANAREL . 1HLIIPSCs Y FE I X, #1h.
LT BRI K FEColl. Collll & Fn%s - ECM
%53, TIECMI B MARAR X I8 /b, 13 O 25 P4, sufd
i ZECMUTR, M3 BUBR IR L 4E 40 1) R AP 7
A IPSCsid 1] 73 WA G455 - FL. ¢ 3 (galectin, Gal)Fl
Y REAME 7, S A VR, MEE S
i B 40 B S PSCs A= K AR 1500,

IR AR AR AR, JE By 2 ARG, & T A 15 40 i
A K5 EMY, IREZARRARMER G — R,
IGF-IR5 K BA S W EVREN, ¥ 20 mTa58
MR, i 5 F FNIGE- 1R AT L5 %6 5 152
ARG A, (U S A 2R Mg A 25, &k
FE B i 5 R 5 S A0 i R T W IRAMIIGF-1R45 &, %
PR A i T R A R A B IR AL, WS TR IS Sl
P, BRI AN 22 2L, BraniiE T, i S A i
o34k, R AR AN A Y AR TS B ORI,
PSCsKIAIRFIIGF-1R, fif 2 FEKIRFIGF-1R %
ik, LA R 2R FEANAE F I 1] (¥ 389 0, IRFIIGF-
TR/K-FIZ T T R A< B 0 5 R 5 A M 3R T =2
PR R AT e A7 AE DA 9 5 T BT — 5 T s B

R 5 I8 T 4 M 3R T 2 AR ) AR S — T, ik
J5E (PR 5 2 A T SR e FRATT I AT R A
R, BEE R B R 3G I, IRFIIGF-1RBEER 1L /K
TR T . SR SIRMIGF-1R45 & )5 B & R
fig & R4, AT REE— DS RS S W, (2t
PSCsHIE LI FE -

PSCs A > Jf i — Folv 85 T2 14 1) ol 40 iy, 76 B0 A
TR RIS . A, A ROE W K EECM, i
KGR Y4k . HongZ R, bl /& ik %
F£ 1% S K RPSCsHo-SMAK) % i%, & #PSCsiF
o AT F0 485 Stk — SRS, bR 5 2 nT 4
A SN RPSCsig b, hnis H b5, HE FECM I
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