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Abstract : To investigate the effect of Laminaria japonica polysaccharide (LJPS) on the expression of calcitonin receptor-
like receptor ( CrlR) and the hypoglycemic effect on type 2 diabetes mellitus mice. Type 2 diabetes mellitus mouse mod-
el was established by feeding high fatty forage and injecting alloxan intraperitoneally in 40 healthy male mice and treated
with LJPS orally. The level of fasting blood glucose (FBG) was detected by automatic blood glucose device. The expres-
sion of CrIR was determined by immunohistochemisty and Western blot,and the expression of CrlR mRNA was detected
by RT-PCR. After treated with L. japonica,the serum level of FBG were decreased significantly compared with that of
model group (P <0.05). In the liver and pancreas,the expression levels of CrlR mRNA and CrlR protein were signifi-
cantly higher than those in model group (P <0.05). This experiment showed that LJPS played a hypoglycemic effect by
promoting the expression of CrIR in liver and pancreatic tissue to lessen insulin resistance (IR).

Key words : Laminaria japonica polysaccharide ;type 2 diabetes ;amylin; calcitonin receptor-like receptor ; mice

JBEUE R (Amylin) J& [ 5 B 40 i 53 W i el 37 4
SRR R RIS R, SIS R IR
FEIR S B AN G 43 30 UkE , L 1: 100 Ho A5 A0 £ B i
By B ANMIAN ), B 2 324K (Amylin receptor,
AR) B 55 R Z K (CTR) 5 Z K iE & & A
(RAMPs) 558 — SRR . RAMP A5 = FfF 2, 1]

ek H $7.2013-09-26 157 H.2014-02-17
T WS BRI H (2013BAB01B00/2013B
ABOIBOL) , 7R - Hpe A3 H (2012B09040028)
# W IR/E#H Tel :86-532-82991711 ; E-mail ; guoqdsd@ 163. com

SREFG R A OC K (CGRP) (CTR 2 45 2% 52 44
FE3Z 4K ( Calcitonin receptor-like receptor, CrIR) 254
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1 #M#5EFE

1.1 %

R I EE /N 40 H (23 ~27 ¢) 1
THESW YRRy .o [SCXK (&)
20110010 ], %3 4] Rk 7 PR S5 1 A, BEFLI 10
HORXS IR, HAx 30 Him Rt Rt s 4 J5 985 1
Jis T U 4 I T S 2 TR PR /0N BB RS
DU S I P A BRER K BE 1 A R (2.5 /L) R R T
51(50 mg/kg) B H 1 W, 4L 3 ¥k, % B[] 20 7
SEAE R AR FIER K . RYGESE S 3 d, BT RR IMLAS
W23 A (FBG ) 7KF-, LA FBG K %t R 2H 1%k 2
AFREZE R 2 BUBE PRI S BORRAR o B IR A
IARAERY 10 23 A6k, i Eh iy 20 HAE AL REREHL
Gr MR 10 HANATTE 10 H
1.2 &7

P4 mEWE (Cat No. A80S0, IR FERHY) o il
ZM i E R B T P E T B A o T R A 1Y)
17.9% , b E R B g rE AR ST BT 4 i, b/ Bl
CrIR —31(Sc-30028) 1 Santa Cruz #2fit, fRErZH 4k
& (SP-90001 , A2 ) . ZHZL A i (No. POO13,
BEREYWISERT) o GAPDH(TA-08,H42) o it
A BRAC 9 1L E 4T % — BT (Abcam, Ab6721) ,
PARBEEEARIC LI PT/ D B 166 (ZB-2305) o Trizol 23]
(Invitrogen 2\ 7] ), Takara DRRO14A PrimeScript?
RT-PCR Kit,

1.3 (58 &

I SIS (5 AR B2 e A PR 2N W) ) A i
BE(mmol/L) , TC-120 U GEFL I 4= W4 21 H B i
JKAL, TB-7T18E A= ¥ 2H 41 1 sh A 34l , TB-718L A= 4y
HAUIHL (B B) Bl BUERHL A Rl i1, Leica
RM2015 £ 8547 Fr Bl b 78 [ e R 24 w) il 3%, Vilber
Fusion FX7 BUE R4t 50 6T (K5500, b
SR AT o

1.4 T
FHAE SR K O 4 220, AR BT BF 5
P HA O (3,00 g/ke) B IAYT, 44 H 1K,

TELE 2 i, X RE A FA R A R 25 5 7 45 A HL R
Ko

1.5 gt

1.5.1 =5 4 (FBG) 4

BITEHRGE , AEE 12 h, IR HIH R 10%
KRGS (16 mL/kg) W8 0 T 5 R I, 8500 JIE SR 1l
1.0 mL,4000 rpm B5.0» 10 min 43 B 1ML7E , 20 CAA4F
.

1.5.2 Siptafbié,

ATRED) F B 20K 0 3% H,0, B 10
min, ZEM7KPE 5 min x 3 K, FEINIAH A EEBFE
10 min,PBS ¥ 5 min x 3 ¥, fill CrlR —47(1:500) ,
37 CHEE 1 h,PBS ¥ 5 min x3 . kx| B,37
CEIAIFE 15 min, PBS % 5 min x3 ¥, i i)
C,37 CHE 10 min, PBS 2 3 min x3 ¥, DAB i
o AR YL, WA T WS AN 5% w4 i 5 s PR
BB A ORE 3 A BH 1 40 B, 35 4 U0 R S i —4t,
0.1 mol/L PBS {0 Yuta , ANt ML FH % {5, 7E 400
L P RN SR 5 A E & 1Y 9L, Image-Pro
Plus SXF5rHrd12Y CriR WESGREEAE (A) |, DA BH P40 i
AL 5 A FOR CriR Rk BULEIE
1.5.3 Western blot #&|

CrIR #E 30k A S HU/NER A AE 3K 45
mL Z0NEETE S U T 50 mg JFFIE 100 mg . JH AR
100 mg $RHURE . K a1 ZUH B AR T BY 6%, in
1 mL 4l 2467 (500 pL 4% +5 pL PMSF, No.
PO013, 8 = RAEMWE G ) 7850 WFEE (K 44 .
WAL 2K E 1.5 mL B0, 4 CAREE L
( Eppendorf 5801 , {2 [% ) 12000 rpm B5.> 15 min, B |-
HET 1.5 mL .05, BCA 716 (P0010, 2 2 K
ARG ) M SR R . U R 50 ng, 8%
SDS-PAGE Hi ik 73 & CrlR & [, 7% % %] PVDF fii,
5% ARk EH A 1 b, #RJ5 n—4t (CrlR 1: 500,
GAPDH,TA-08,1: 10000) ,4 °C 9 & 17 , TBST 2%
10 min x3 ¥, hiad AL P B bR i i L E Bt e =40
( Abcam, Ab6721,1: 5000) , B AR B b i L1 2E 507N B
lgG(ZB-2305,1:10000) ,37 CHFE 1 h, B
TBST ¥4 10 min x3 Y&, TBS $£i4& 5 min x2 K, ##%
1:1 0 A.B & W5, Vilber Fusion FX7 & 4t {4,
Quantity One {4 B 1% 53 o VL H & 1 CrR
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1.5.4 RT-PCR #:m]

CrlR mRNA = J&# . i | Trizol i 7| ( Invitrogen
ZAFD) FEHUE RNA, U T 50 mg JHE 100 mg fBf
Ji# 100 mg, BTRFE T BLOA . I 1 mL Trizol A
JBE VAT 10 s, SR E B S min, i10.2 mL 45, 3R
iRA1 15 s, EIRFHE Smin,4 °C 12000 rpm 2.0 15
min, HICEKAE S — EP &, /0 0.5 mL 5 A,
RE), #E 10 min,4 °C 12000 rpm Z.0» 15 min, FF
BN 75% Wiy LB 1 mL, 4R P T RNA L4 C
7500 rpm B0 5 min, 3 Y, 8 XUAE T4 20 min
(& RNA JiyEZsi# ) J5,n 0. 1% DEPC - H,0 100
pl, & 57 C/KI 10 min, F# RNA, 58300
T (KS500, JbatBLR AL F]) I RNA 25 i H]
Primer Premier 5.0 %1154 ( L ge bR R
G ) . CriR _EJiF51 4 5'-GGT ACC ACT ACT
TGG CAT TG-3', Tii#5|4) 5'-GTC ACT GAT TGT
TGA CAC TG-3', ;=¥ K & 262bp ; GAPDH L7549
5'-ACC ACA GTC CAT GCC ATC AC 3', T if5|%
5'-TCC ACC ACC CTG TTG CTG TA-3', =¥ K&

452bp, % F§ Takara DRROI4A PrimeScript' RT-
PCR Kit §"#43L[K .95 C A 5 min,94 CAEE: 30
s,iB K (CrIR 56 °C,GAPDH 60 °C )30 s,72 °C %iEfifi
40 5,35 MEA B 5 72 CHEAH 10 min, P34~
Y10 wl,2% SRR EE R HL Uk (110V/40A ) 30 min,
Ak 2 g YL 8, Vilber Lourmat £ 4 il 14, Quantity
One #A43#7 PCR =) 5541 I FEAE . DA H 1 £
5 N2 GAPDH JREE{H Y LB FRR CrIR S5 5] A A X
FEE . HEEME 3 I, DI + PR 220K .
1.6 FitFAE

K HI SPSS 17. 0 Bt A7 581273 . Bdls LA
PR BRI (o +5) FoR, LA LR J7 240
Br, 2HLIE] PR LE e T LSD-t A 56

2 IWAER

2.1 BESEXTERKB /IR FBG /KFEH#MT

YRR, & 030 FBG KSEYICH 22 7 (P >
0.05) . ARG (VRYTHT) , &3 FBG KF-14
SR (F=14.32,9=0.01 ~1.57,P <0.05),
TRV 2 v TXF AL (1 =2.64,P <0.05) . IRYT
B FBG K- TALAIA (F =4.02,q9 =
0.01 ~2.94,P<0.05), WFE1,

%1 AFBIEMTS FBG KFELEEH (« +s,n =10, mmol/L)

Table 1 FBG levels before and after treatment of mice ( X+ s,n =10, mmol/L)
il TERLHT ERLE (RITHT) BIT IR
Group Before modeling After modeling After treatment
X B 2H Control group 7.40 £1.23 6.70 +1.05 6.19 +1.27
HEAIZH Model group 7.40 £1.23 10.18 £0.97*" 8.47+0.91"
JBYT4H Treatment group 7.40 £1.23 9.95 +1.03% 6.86 £1.46 °

a: SRR AL, P <0. 055 b 53X BRAL AL, P <0. 05 ;¢ SBIRIZ UL, P <0.05,
a:compared with before modeling, P <0. 05 ;b : Compared with control group,P <0.05 ;c:compared with model group,P <0.05.

2.2 B S EEXTHEER R/ BN T BT REFIERBRAE R
CrIR RiIXHI ST

BIEH LR R, T2 CrlR kK7
Xof AL BRI MG 7P 2 [a) 3 T i F P22 5 (P >

0.05) . AFMEAIPENRA L, BERIL] CriR kK

B IR AR (P <0.05) . IfyT 4 CrlR FHTE
O IEARRIZH W HE55 (P <0.05) o WL 1,

%2 BANRERFALR CIR Fik(x +s,n=5)

Table 2 Expressions of CrIR in different tissues of mice ( X+ s,n=5)

Baxi! Foe 45 22 2 A M A2 - B Wip 45 2% A7 AR AZ K- JHPAE Wer 475 2R 52 A 2 AR - T MR
Groups CrlR-B CrlR-L CrlR-P
XJ BE4H Control group 0.293 +0.018 0.192 +0.014 0.149 +0.026
12 Model group 0.269 +0.017 0.131 £0.013%® 0.102 +0. 008"
VAT 4H Treatment group 0.272 +0.014 0.175 +0.0094¢ 0.127 £0.0154*

TE ST, 200 =25.39, 4% =8.53,P <0.05; SRR Hd, 4 1 =-15.63,4" =-5.82,P<0.05,
Note ; Compared to control group, % =25.39, %"t =8.53,P <0.05; Compared to model group, 4t =15.63,4"; =5.82,P <0.05.
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B NRAT FFAEFNRBRA LR CriR Ri%,1C x 400
Fig. 1  Expressions of CrIR in brainstem,liver and pancreatic tissue of mice,IC x400
A-C T XF HE AL AL AT 4 s D-F o STFIEXS L SRS IR Y72 5 G- JRAR X R AL BRI Ry7 4l

A-C;Brainstem ( control,model and treatment groups) ; D-F;Liver ( control ,model and treatment groups) ; G-1; Pancreas ( control ,model and treatment

groups)
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Western blot 455 7, X BEAL B AU 2 FIR T
ZH/NERUI T CrlR 8 1 3R IA 7K BB 3 00 W 2 1 22
(P >0.05), BIRIZHFHEFIAR CriR R k
TKENT BRZE I i BEAR (P < 0. 05) , I35 20 e
ik CriR 35 3R IR /K - BB A 20 1 1 3 s (P <
0.05), W2
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2 BERERERAS CGIR ZBHRAEN
Fig. 2 Expressions of CrIR protein in different tissues of mice
CrIR-B: fifi T ; CrIR-L: i ; CrIR-P: JRAR
CrIR-B : Brainstem ; CrlR-L: Liver; CrIR-P ; Pancreas

2.4 T SEXTHER R /NEAT (BFFAEFN R AR A R
CrIR mRNA 7K T B 80

RT-PCR 455 7%, fii T CrlR mRNA 3235 /K
HHZ A I EF 2R (P >0.05) , BiAIZ
JHMEFNREAR ZH 2 CriIR mRNA ZR3K 7K 300t B 241 3 i
EREL(P <0.05) ,y697 AL EFIEE AR CrlR mRNA
KRR FEBERAZ R EF S (P <0.05) I
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Model
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Fig. 3 Expression of CrlR mRNA in different tissues of mice
m:DL2,000DNA Marker; CrlR-B . il 1 ; CrIR-L: /¥ fiif ; CrlR-P . [ 17
CrlR-B : Brainstem ; CrIR-L: Liver; CrlR-P ; Pancreas
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