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HE: B WY Bibe ok B4 2 s 2K 1( GLP—1 )% 57 Ja 2k R K 48 % % & 1( SFRP1)
Fo B—#EIZREE (B —catenin ) FARFH T, FFik BRI 2015 F 1~12 A TER A 98114535 30k 51
Fei& I3 9374 W T2DM &4 (T2DM 41 ) 72 #)Fe B A4k ik e (NC 48 ) 80 4], M 4R B2 N0 AT 69 16 R
Foorhde ACIEARF LA, RABEIRR M 9% % (ELISA ) # | fZEANZL8 . T2DM 212 A 35S k877 12 A
Fe1% 24 12 FlJG 9 SFRP1 F= B —catenin #9K-F 4, 58 (D T2DM 4 BMI. FPG. Fins, HbAlc, HOMA-
IR, SFRP1 % P —catenin ¥ % F NC 41, HOMA- B 1&F NC 21 ; @5 AL sbik, T2DM 43457 12 Bl Aets
%5 12 J§ i BMI. FPG. HbAlc, TC., HDL-C. HOMA-IR ¥ 1%, HOMA-B 4t % ; @ T2DM 41 R [ &F
[] SFRP1 #= B —catenin K-F I, ZF AL FEL (F =120.633 F2 376.649, 3 P =0.000), #|32-E&K&s7 12
JB B A= 4% 25 12 JA B SFRP1 3 & TR (1 =—9.294 = —9.927, 3 P =0.000 ), B —catenin /& F N8 (t =
18.468 F7 6.956, 34 P =0.000), HA4%25 12 A # SFRP1 A& T 477 12 AR (1 =6.355, P =0.000), P —catenin 7K
F &5 F 697 12 A =18.129,P =0.000 ), Z51& GLP—1 3447 ##4 if T2DM &£ TR EMR 5 B tafeh i &,
F+ % SFRP1 K-F, Bk B —catenin #97K-F, H HEBEHTE e Wnt 1258 %H %,
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Influence of GLP-1 on SFRP1 and B-catenin in newly-diagnosed
type 2 diabetes patients

Xiao-ye Wang, Jing Yuan, Zheng Sun, Li Liang
(Department of Endocrinology, the People’s Hospital of Liaoning Province,
Shenyang, Liaoning 110016, China)

Abstract: Objective To observe the influence of glucagon-like peptide 1 (GLP-1) on secreted frizzled
related protein 1 (SFRP1) and B-catenin in newly-diagnosed type 2 diabetes (T2DM) patients. Methods A total
of 72 patients who were newly diagnosed as T2DM and cared in the Department of Endocrinology of the People’s
Hospital of Liaoning Province from January 2015 to December 2015 were recruited as T2DM group, and at the
same time, 80 healthy subjects without T2DM were recruited as normal control (NC) group. The clinical data and
biochemical indexes were selected and compared at the beginning of the study. The levels of SFRP1 and B-catenin
at the beginning, after 12-week treatment using Liraglutide and 12 weeks after drug withdrawal were measured
by enzyme-linked immunosorbent assay (ELISA). Results The levels of BMI, FPG, Fins, HbAlc, HOMA-IR,
SFRP1 and B-catenin were higher, and the HOMA-3 was lower in the T2DM group than in the NC group (P < 0.05).
Compared with the levels at the beginning of the study, the levels of BMI, FPG, HbAlc, TC, HDL-C and HOMA-
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IR were reduced, the HOMA-3 was raised in the T2DM group after 12-week treatment and 12 weeks after drug
withdrawal (P < 0.05). There were statistically significant differences in SFRP1 and B-catenin in the T2DM group at
different time points (#°=120.633 and 376.649, P = 0.000); the levels of SFRP1 were higher (# = -9.294 and -9.927,
P =0.000), and the B-catenin levels were lower (= 18.468 and 6.956, P = 0.000) in the T2DM group after 12-week
treatment and 12 weeks after drug withdrawal than those at the beginning; and the SFRP1 level 12 weeks after drug

withdrawal was lower than that after 12-week treatment (# = 6.355, P = 0.000), and the B-catenin level was higher

than that after 12-week treatment (# = 18.129, P = 0.000). Conclusions GLP-1 can improve islet beta cell function,

raise the SFRP1 level and reduce the B-catenin level, which may be related to its influence on the Wnt signaling

pathway.

Keywords: glucagon-like peptide 1; diabetes; secreted frizzled related protein 1; B-catenin

MR R, =S IS IR AR B AHH
w MR IER AR 60%, MHHZH 2 BUHERAE (type 2
diabetes mellitus, T2DM ) (251 B GRS NN ON
19 30% ~ 70%. Wnt {5 50 HCE AN IE H 3G . R
oAt R T R R AR, H S TS R Y
KA REEUIMG, Hod, i OCE 1
( secreted frizzled related protein 1, SFRP1 ) B- B
H I (B —catenin ) TEMHTHHEAEZAEM ", 5
FHIAEZEAERK 1 ( glucagon—like peptide 1, GLP-1) J&
Hi i L 2005 WA i B Z R D seny i Bk ', B
R, Wt {50 B o HEEES GLP-1, &
i AR B 7 SO e i B AR ML A . 1
B B N RE AR, HTRer FAMRAL S B
AR AR IEPLE] L H B 2O T ARG
I, ARFFGE S HEZ GLP-1 AR AT
J5 112 W T2DM i %% SFRP1 fil B —catenin 3 5 7K -
AR AE, 55 GLP=1 4 Wnt {5 S8 A1 FH B AT RERILI
10 T2DM (iR F R AT B AT 6]

1 #EREFEE

— &R
PEHL 2015 4F 1 ~ 12 H Tl 78 NREEBE N4k
I 22 80% B BEiRd T B2 M T2DM (B34 (T2DM
M) 72 BIERBFFERT S, BFFE 1999 4F WHO ¢ T
RIS Wibnife. JLrf, B30 34 ], ok 38 441 5
RIS 45 ~ 65 %, T (51.36+331) % ; BEIRGEIG
5 ~ 12408, F (6.19+2.08) A . HERE:
TIDM. Jl A BR 1 1 B b MM PR M LA R iR 218
RUME PRI R 5 AIEEMEME . V=S DIRe kR |
SPEIRYL | BVESE . AMEAENHOIRASE  BE AW
HIC TR Z AT, BGOSR L JTFH iR
R EAIZE T, 5 B R ARG fil 5 80 17

1.1

YEAEREXT I ONC )2 . Hodr, T3k 35 9, 2ot 45
R 44 ~ 634, T (51.89+3.88) %, AWFEE
bR ZE B s W %, BEET G 3 0 W &

12 Ak

121 #%hzk  T2DM 41%F GLP-1 Z5¥ia)T
( PRk, FE 2575 720160037 , KEtE A 7 ),
A4 T 1.2mg 1R /d, 4 FJGHEMCH 1.8 mg 1 K /d,
HIGYT 12 Ji. [ & TR E Mz s T a7 .

122 deARmlE WA PR AEERS . BRI
AR, B, RESERBER ST AR A
57 12 J8 S A5 24 12 Jl i ;R A L e, TSR R
(BMI), 258 12 h DLEFIR H R ihies iE ki,
K00 1fi B (FPG ). AL 21 7K (1 ( Hemoglobin Alec,
HbAlc), BEEZZR . IMAR. M s AT AE R H H A< BAK
BT A Fl AU2700 4= [ S AE s B4, DARR I E
M 2 (fasting insulin, Fins ) R HH E 7 HER}
FHRRE B &, DATBUN S E 5 HbALe SRH]SE
[ BIO-RAD A &)/ 77 () Variant [TBEK I £0 8 12087
10, DASRORAR AN E o R ARSI PPA LT
g EARPTIEEL (HOMA-IR ) 5B % B 41
AEF5%C (HOMA-B ), B HOMA-IR=Fins x FPG/22.5,
HOMA-B =(20x FIns ) /(FPG=3.5),

123 SFRP1 #2 B —catenin K -F 4w T A,
IBIT 12 FEE K fse 2 12 JEEE, 43 553 B s i i ik o
5ml, 3000 r/min £.0> 10 min, 4325 H L2005, &
T =80 CUKFAVR URIRAE o R BEIR I B S0P 75 enzyme
linked immunosorbent assay , ELISA ) #:ill] SFRP1 A1 B —
catenin 7K, 357 &0 B R EFERHE A BRA A,
P B UL B THE, EN2ZESR <10%, Ht25R <
15%.

1.3 SZHFEFE

i AR SPSS 20.0 ZEit#idt:, THEVORILIEY

- 53 -



R BREE 2 Ak

o 28 %

B+ b (xxs) Fon, AL HLBSR IS FRAR ¢
6, T2 M)A )R ) R FH T 229307, W AR
FHECXHREAS ¢ K556, FERTRES A TR IE . TPk
LI (%) o, RH x° Kal, P<0.05 h2zErAseit

8.800. 7.991. 7.694. 9.044. 2.978. 4.338. 3.498.
10.002 2 10.592, P =0.000, 0.000. 0.004. 0.000.
0.000. 0.000. 0.000, 0.006. 0.000. 0.002. 0.000
0.000), 477 12 AR 12 KT ALLRE 5 3877 12

FHX. JERIEZ 12 JHI HOMA= B 5 AZLHHHE, SRR
o #HE BEA 1 K056, 2385024 L (1=-3.968 1 -2.054,

21 MWAEBTIELZ TR

T2DM 1 BMI, FPG. Fins, HbAlec., HOMA-IR,
SFRP1 } B —catenin 5 NC 40 [L#, 20 ~r AR ¢ 4
¥, Z2RAEGIEE L (1=-6.426, -21.059 ., -16.954 ,
-24.688., —57.261, —13.510 & —48.714, ¥J P =0.000 ),
T2DM 41 F NC 41, Widl HOMA-B i, 2RA5
P2 X (129560, P =0.000), T2DM £ T NC 41,
W1,
2.2 T2DM 48 7~ [5) B i8] £ £k % 1 #2 SFRP1 &
B —catenin 7K FZ A LL

VAT 12 JE R4 245 12 J8 if BMIL FPG. HbAlc,
TC. HDL-C K HOMA-IR 5 A41R Fbds, SR RO FE
Ak, 2R A5 FE L (1=4.307,5.567 ., 3.173,

P =0.000 FI10.003 ), BI7 12 I Fifs2y 12 & T AL
ifo YAY7 12 AR AS:24 12 RS SFRP1 5 A 410 ek,
KHBCFEA ¢ K50, 22 F A G4 (1 =-9.294
F1-9.927, # P =0.000), JGIT 12 BT FI52Y 12 JRT
BT AL 3552 12 JE I SFRP1 53877 12 A s,
KB HEA k50, ZF A FE X (1=6.355,
P =0.000), 1525 12 JABHMIK 697 12 AR, 1697 12
JEIRERI{528 12 JE IS B —catenin 5 AZHI HUEL, SRATIC
MIFEAS ¢ Ky, 22 A Geit i L (1 =18.468 F1 6.956,
1P =0.000 ),3097 12 JAlmS 2 12 FIHIR T A4
1525 12 A B} B —catenin 5 IR YT 12 JA B lL#R, R
BOXTREAS ¢ Koy, ZRAGIFE L (1 =18.129, P =
0.000 ), #5°2% 12 JEI i TIRYT 12 JEI . D3R 2 Fp AL

®1 WARTHELEHHLLER

NC4l (n=80) 35 (43.75) 51.36 +3.31 - 23.47+1.45 112.08 +10.76 74.88 +10.33
T2DM 4 (n=72) 34 (4722) 51.89 +3.88 6.19 £2.08 25.07+ 1.62 114.46 +9.37 74.77 + 12.38
X Al 0.025 -0.909 - -6.426 -1.447 -0.005
Pl 0.873 0.365 - 0.000 0.150 0.995

NC 2 (n=80) 431+0.38 6.80 +1.76 5.23+0.52 4.88 £0.92 1.62 +0.46 2.61 +0.69
T2DM H (n=72) 7.73+1.33 10.92 +1.21 9.33+1.32 4.89 +0.65 1.59 +0.46 2.69 +0.60
tfE -21.059 -16.954 —24.688 -0.078 0.401 -0.759
P{H 0.000 0.000 0.000 0.938 0.689 0.449

NC 41 (n=80) 1.60 + 0.34 1.29+0.32 151.29 + 81.39 221.98 +29.37 0.68 +0.97
T2DM 4 (n=72) 1.67 +0.38 3.82+0.22 52.40 + 41.73 279.90 + 23.39 15.92 £2.49
t1H -1.370 -57.261 9.560 -13.510 -48.714
PH 0.173 0.000 0.000 0.000 0.000




i
>
=

FEE, A BTSRRI 1 X2 WO RO A S R I AHDCE 1T 1R B — FEERER 1 RIA KT (5

#x 2 T2DM ARREREIELE R SFRP1, B -catenin KFETHAILLE (n=72, ¥+s)
T H il YRIT 12 JH 525 12 FAA P1H
BMI/ (kg/m®) 25.07 + 1.62 2350+ 1.17" 22.96 +0.94" 52212 0.000
SBP/mmHg 114.46 +9.37 113.49 + 6.23 111.07 £+ 7.43 3.621 0.028
DBP/mmHg 7477 £ 12.38 71.99 +9.77 73.44 £11.53 1.094 0.337
FPG/ ( mmol/L.) 7.73+1.33 6.68 +1.13" 6.80 +1.09" 16.851 0.000
Fins/ ( mmol/L ) 10.92 £ 1.21 10.14 £3.24 9.62 +3.58 3.732 0.026
HbAlc/% 9.33+1.32 6.63 +1.30" 6.77 +0.96" 114.625 0.000
TC/ ( mmol/L ) 4.89 +0.65 3.81+0.53" 3.73+0.33" 111.612 0.000
TG/ ( mmol/L) 1.59 +0.46 1.40 + 0.30 1.49 +0.34 4.677 0.01
LDL~-C/ ( mmol/L) 2.90+0.72 2.61+0.74 2.69 +0.60 3.398 0.035
HDL-C/ ( mmol/L ) 1.67 +0.38 1.30 +0.30" 1.27+0.52" 21.238 0.000
HOMA-IR 3.82+£0.22 2.85+0.49" 2.93+0.37" 147.199 0.000
HOMA-B 52.40 +41.73 85.91 +25.56" 67.65 +30.87" 18.162 0.000
SFRP1/ (ng/L) 279.90 + 23.39 378.88 + 48.09" 363.71 +47.21"% 120.633 0.000
B —catenin/ ( ng/L.) 15.92 +2.49 6.93£0.78" 11.87 £2.23"% 376.649 0.000
W 1) SALREER, P<0.05 ;5 2) 5iR97 12 JHLLEL, P<0.05
400 D 1)2) 16 [
350 = 14 r 1)2)
— > 12
—_ - =
Tb.:n 300 < 10 + 1)
~ 250 - E 8 u
= £ 6 F
& 2001 ; l
=
© 150 F a 5L
100 L L I 0 . . )
AR WF 12 1525128 AR T 1208 (F 12 A
B 1] 1]
1) H5AZRILE, P<0.05; 2) 5697 12 JALLE, P <0.05
MiE T2DM AR[ERTE SFRP1 & B —catenin 7k FZE{LAYELER
3 'ij"i,@ 20, HENBE PRI A LY SFRPT AN B —catenin K

Wt {5554 Sl S 5T ARSI . k.
B AT, RAME E BIVSIE UL . Wat
5 B A AR 2 ATE N IR LA R U4 IR AR 1
AN LA S A b XA 2R, Wt {5538 B9 45
T 2L 88 73 5 T 2 R 40 1 5 % e 5 3R 4 W K R
PJ. SFRP1 J& Wnt {5 5@ UM, J2& Wnt {5
A A FEFEPUR, W B —catenin /E R Wt 5 5-1%
SIEROIC S SE B RY, FREIE AT LLFE
JE | EFUERG A SRR N A T S s T RN,
SFRP1 il B —catenin 5B /N ] T £F 4k AL LA % D) K
R, FIREREORIRIR IS L B LSRR A TR e . 1E
AWF5E T, T2DM 21 SFRP1 Fl B —catenin 7KF- 5 T NC

gl AT, BIETTRES Wny/ B BXEE M5 54
FERS B AT RE IR T AE A OC. W/ B KA
FI 5 53 AT LA B Al e KAF s, HL
PR RS B AN MY S i T Rt AT EEAE A
RULIFSON % " BF5¢ &3, 244k Wnt-3a 2 (HIF
VR 3ok 4 R SR S AR O N RS B A o,
FHYE B ARt in 2 7%, WS Rt i
B, A1k & B, SFRP1 A] BHITIEAEH - DESSIMOZ 45"
R IR b R ALY B —catenin FEDR S, 2% PRLJBE IS 40
ik G A R A 8/ A

Rl /R AE s R, 5 HOOUINRYT R, R
H GLP=1 3897 X T2 W1 T2DM F8 5 1T DU A7 301
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P i 23 M IUBE RN 5 I, RIS R . 1, i
I FIBUK VAR, AR LI, 5 AL,
28 5k B Fr 8 KA I 12 J8 5, T2DM 41 BMI, FPG .
HbAlc, TC, HOMA-IR $##IEI7HIFEAE, HOMA-B
BIRITRITH S, ZRAGIFFE N, 5REMR Y
SRR, MYE A GLP-1 25 ¥y i & IKa T
HbAlc ATFEM 1.3% ~ 1.5%, FFREMEDBEE B 40Msh
e, WS RA M, SeEmiE . FARMES . AR
2R R, FIRE IIGYT 12 Fa i A2y 12 J4
i} SFRP1 48 A 41 T+, B —catenin 58 A 4L} F#AIG,
LR GLP-1 7] #4745 SFRP1 Fll B —catenin [ 7KF.
H I, Wnt (55 BT RES 5 GLP-1 X F
5 B MR IREEAE, & Wy B BRAL 1 BEAEHE IR
Y SR AZ BB IR 2 —. fEh B BRER 5 TCF
%N g S EHZ—, TCF7L2 Al 4+ % GLP-1 7& #l
B AN A T AR " — S LAl Wnt B4
TEVERGEE s se s " R B, AR, 1E1kRY
B BRI ppl B sh FIi& 4, tnl DAfE it
JEAR G /1N BRI T8 400 B P9 R ppl {7 ff RNA #3238 Al
GLP-1 =, i TCF71.2 5 ppl JH 8T IX kA G, &6
53 B TCF 2545 P SWTER N FFAEAR BAE T, H CFTL2
SEHZPE S T2DM & A RS ARG HEC T 12 22 316
TE. 340, Wnt B Wat 3a 7] AR ppl J2 801
B 15 fE Il mRNA 235, GLP=1 %F Wnt {5 51 ]
et sm ",

25 L pr ik, GLP-1 W] £ = 12 Wi T2DM & &
SFRP1 /K-, FEA% B —catenin /KF, HiF A A5 GLP-
1 X Wt {55 B 524 ¢, B BARBLHT 5 E—
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& £ X #k:

[1] WEIR G C, BONNER-WEIR S. Islet B cell mass in diabetes and
how it relates to function, birth, and death[J]. Ann N 'Y Acad Sci,
2013, 1281: 92-105.

POLAKIS P. Writ signaling and cancer[J]. Genes Dev, 2012, 4(5):
1837-1851.

YAMAGISHI S, FUKAMI K, MATSUI T. Crosstalk between

advanced glycation end products (AGEs) -receptor RAGE axis
and dipeptidyl peptidase-4-incretin system in diabetic vascular
complications[J]. Cardiovasc Diabetol, 2015, 14(13): 2.

[4] CHEN G, LIU C, XUE'Y, et al. Molecular mechanism of pancreatic
B-cell adaptive proliferation: studies during pregnancy in rats and
in vitro[J]. Endocrine, 2011, 39(2): 118-127.

[5] ALY H, ROHATGI N, MARSHALL C A, et al. A novel strategy
to increase the proliferative potential of adult human B-cells while
maintaining their differentiated phenotype[J]. PLoS One, 2013,
8(6): €66131.

[6] kA, Te B, FHE, 55 . HHURAZH sFRPL Fl B —catenin
PR B T8 SC T v R RE A4S | 2011, 21(8): 610-614.

[7] ZHENG L, SUN D, FAN W, et al. Diagnostic value of SFRP1 as
a favorable predictive and prognostic biomarker in patients with
prostate cancer[J]. PLoS One, 2015, 10(2): e0118276.

(8] GWI%E, HBE, 80, 4F . B - EFREATERIOR AR RE ME
RIFRIA B ()], EIEAR R 25 2%, 2011, 21(5): 556-559.

[91 BEGHE . g BRI R 1 o5 S BRUFE /NI T] 5T sSFRP-1 3K
FRSIR [D]. KA« IPE BRI L 2012,

[10] RULIFSON I C, KARNIK S K, HEISCR P W, et al. Wnt signaling

regulates pancreatic beta cell proliferation[J]. Proc Natl Acad Sei

U S A, 2007, 104(15): 6247-6252.

DESSIMOZ J, BONNARD C, HUELSKON ]J, et al. Pancreas-

specific deletion of beta-catenin reveals Wnt-dependent and Wnt-

(1]

independent functions during development[J]. Curt Biol, 2005,
15(18): 1677-1683.

BlR |, ATRRA , 224E0h | 28 | R KA TS W 2 BUBE IR
I SR R AR AFULER (1], o DB PRI 22585, 2014, 22(4): 350~
352.

BN e NI, A5 RIS R 2 BB DR R I
24 S R R R K RS20 9], AR A0k L 2011,
31(2): 181-183.

fREE, TR AR AL . Wit Ze0GE B X 2 BUBEPRIG B A1 D A Ay I
PEUEIE [J]. BE24253A | 2015, 21(10): 1831-1833.

NOBREGA M A. TCF7L2 and glucose metabolism: time to look
beyond the pancreas[J]. Diabetes, 2013, 62(3): 706-708.
GARCIA-MARTINEZ J M, CHOCARRO-CALVO A, MOYA C
M, et al. WNT/beta-catenin increases the production of incretins
by entero-endocrine cells[J]. Diabetologia, 2009, 52(9): 1913-
1924.

HELLER C, KUHN M C, MULDERS-OPGENOORTH B, et al.

[12]

[13]

[14]

[15]

[16]

[17]
Exendin-4 upregulates the expression of Wnt-4, a novel regulator
of pancreatic B-cell proliferation[J]. Am J Physiol Endocrinol
Metab, 2011, 301(5): E864-872.

(N i)

- 56 -



