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Rhein lysinate protects pancreas in type 2 diabetic mice
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[ Abstract | Objective  To investigate the protective effect of rhein lysinate ( RHL) to pancreas in
type 2 diabetic mice. Methods  Mouse model of type 2 diabetic was established, and then were stratified
according to body weight. They were divided into the following groups by random number table, model, 25 and
50 mg/kg RHL treatment groups. Another 10 normal mice were designated as normal control. Body weight,
blood glucose, total cholesterol, total triglyceride, insulin, level of reactive oxygen species and activities of
anti-oxidation enzymes were determined in 4 weeks after treatment. After pancreatic beta-cell line NIT-1 were
treated by RHL at 0, 5 and 10 pmol/L for 24 h, cell apoptosis and the expression of Bcl-2 and Bax were
detected by flow cytometry and Western blotting. Results  In comparison with normal control group, blood
glucose, total cholesterol, triglyceride and the level of reactive oxygen species of pancreatic tissues were
increased, however, insulin, body weight and the activities of anti-oxidation enzymes were decreased in the
model group (all P <0.05). RHL treatment resulted in significant decreases in blood glucose, total cholesterol,
triglyceride and the level of reactive oxygen species in pancreatic tissues, while obvious increases in insulin,
body weight, and the activities of anti-oxidation enzymes when compared with model group (all P <0.05). In
vitro study showed that RHL inhibited the apoptosis in NIT-1 cells induced by hydrogen peroxide. Conclusion

RHL protects the pancreas in type 2 diabetic mice, which might be correlated with its inhibiting oxidative
stress and beta-cell apoptosis.
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Supported by the National Natural Science Foundation of China(81001439). Corresponding author; Lin Yajun, Tel:86-10-58115040, E-mail ; linyajun2000 @
126. com

[BE&WBE] EEAARARES(81001439)
[BEMEE]  MHEZE, G (010)58115040, E-mail ; linyajun2000@ 126. com
[fL5EHAR] http://www. cnki. net/kems/detail/51. 1095. R. 20131220. 1111. 005. html(2013-12-20)



% 36 B 5 M = EE K ¥ ¥ M
J Third Mil Med Univ

462 2014 43 A 15 0

Vol. 36, No. 5
Mar. 15 2014

WE PRI & A IBE T = A AR (R 2 e g . 2 BN
PRIF— R A F A R, b 1 B L BB 2 i
5 B AT MR, B R WA XA R, B
WETF 5 o 2 TROBH PR — % & AR F RN, (HH: B A H B0
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111 3y 50 Hetk CS7TBL/6 /NG, (BB 20 ~24 ¢,y
B g s L (b et  EFEIR (22 °C) AHXIR R 65% ~
70% SGEEJAM 12 hi 12 h REG s R e s 1 G S8,

1.1.2 4ifg & NERJE S B AR NIT-1 B A ERAE,
DMEM #5555 Aif 25 1.7 (FBS) g B HyClone 23 5] (FLABM ,
XH) . MAEH 10% B4 IME R DMEM JE5R5EAE 37 CHA
5% CO, BSR4 3% NIT-1 4000 . BERATMALIR 1 R, 58
FHAXTECAE K2

L1330 WIEREER(E R, 20 98% ,AHXT /&
430, EIRAE A, 11 5:20130312) 4% K 1A B 2% ( streptozotocin,
STZ,Sigma /3], 2 [H) , I FIRT A AE 0. 01 mol/L Mk R 2% v
WP, pH 4.5 9 % (malonaldehyde , MDA ) | 4 {6 ) B AL T
(superoxide dismutase,SOD) & Bt H i &tk ¥ i ( glutathione
peroxidase , GSH-Px ) I & 70 & (F ot A ) TRE R 5E007 , 7
50 5/ BB Z A IR & (Mercodia 22 5], 5 g4, i) 5
4 &% (dihydroethidium, DHE ) Jé 44 35057) &5 (b5t BiAs ho i 4
YWHARBIRAF,JE5T) o Annexin V-FITC/PI i 46 A5 &
(Promega /5], BT ERE AL, 3818 ) , Bel-2 , Bax, B-actin ) H Cell
Signal Technology 7y ] ( i+l , 325 )

L1.4 U ATODERIEEEAR R 48 (Olympus 24w, AR5
#, HA) ,FAITH-4060 4= 5 3liA: 4643 4 (B R 0 55 b B
AT, FEI) , Spectra Max 190 i Fr{% ( Molecular Device 7%
AL AR, SE ) A8 SR Lk % B R 8 ( Bio-Rad 24 ], in il
tEJEW., 3 E ) , Chemilmager 5500 %1 1% £ 45 ( Alpha Innotech
ocal InAARE N, £ ) .

1.2 Fi&k

121 @7 /NG 2 Bl e 7 i1 — U PR T STZ

80 mg/ ke, TG /N T E B EoM I R 55 1255 STZ 72 h
Ji B K R AL R IS A 4 I XA , 1B > 16. 7 mmol/L L)
A SRR DR /N B RS A SR AR 18 /) P ORI VA 1 R
STZ B i > 16.7 mmol/L /)N ER B IO RS/ R G I X
HRZHE AR, TS A S AR R 2R P
1.2.2 Zhypordl Kb s SR/ R TSRS (1 ~50 5)
S FARENLACE AT 10 H/NRAE yxd B, Fiax 40 HUNRUE I
AT STZ WM PRI , SR 5 BEBLIMBE > 16. 7 mmol/L ) 30
ANE H BRA BT i B B 10 2, 8302 3 HU/NRL, {8 Bl
MU B2 3 2N BBENL B AL 25 mg/kg RHL
150 mg/kg RHL QYT A, 2505 5 253G 7 4 B 44 T4
Y RHL, X B2 BERIZH 0 18 25 T S5 R I V97 4 Al
1.2.3 AR b AR A TE A 5 3R A D Mg 4 A
SRR AR . ANBRE IR 12 h 5 TEKA SRR s T SRR R AT
AU TARAS 4 °C B0 1S min,3 000 r/min, BIALIE (R A7
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FE R T A A AL BG T, TC R TG R HATBG L (35, 4 H 32k
AESPHE A A5 . MDA 54, SOD GSH-Px {& P K B % 7 4
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3 RHR S min, KJETE N DHE. 2 41, % #6444 20 min,
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300 pmol/L H,0,4LFH 30 min, #52HA0fEZ IS REHA L .05,
200 wL 454 2% vh i (10 mmol/L Hepes, pH 7. 4,140 mmol/L
NaCl f12.5 mmol/L CaCl, ) EE:, A 5 pL Annexin V-FITC %
TG 7 10 min, PBS P, S8 5 1] 300wl 454 2% vh il &
B A 10 we/mL PI, 7E FACScan 73 40 1 1% ( FACScalibur,
BD Z47], PR TE M, 50 7K, LR % A
10 000 ~4aMMs, {3 i Cell Quest A E47 43 #1815 Annexin
V-FITC F1 PL LS AF SRR - 40 E 43 2%
1.2.6  Western blot £l ] T-AHCHE IR AKFBUE ke
TR HA: (I8 NIT-1 401, 57 ] RHL(0.5.10 pmol/L) fi4k
24 h, SRS A 300 pmol/L H, 0, Zb 3 30 min, kU4
LA 400, B 150 L 20 24 6% (50 mmol/L Tris-HCI pH 7.4,
150 mmol/L NaCl, 1% Triton X-100, 1% Jiit % IH & 4/, 0. 1%
SDS,10% -, i JH I 00 A28, 1 6 0 9 79 B0 16057 cocketail )
FEVK 24 20 min, 1] F A P RBERSE 10 IR, IR 10 s, 4K )5 4°C
12 000 r/min £4.0> 20 min, YR F7#,BCA JEME FWERE ., FaE
F1(40 pg) 22 10% SDS-PAGE 43 % J5 , %% & PVDF B%,5% fiii
RE4Y5 37 CEH 1 h, 43 B AHT Bel-2(1: 1 000) , Hi Bax
(1:1.000) FI4T B-actin (1: 1 000) HL ik, 4 CHEF LK. Tk
10 min x 4 %, F & ORI AL ¥y i (HRP) R0 89 HH B — 47t
(1:5000) 55 1 h, BEME 15 min x 4 3, 6 I A2 & Gy
(Tmmobilon Western, Millipore , B 5215 2E , 35 [ ) , #4¢ I35 10 B 13
Tr8AE il A KOEE £ 48 Chemilmager 5500 A6 734t
1.3 %itsam

T x £ 5 R8T SPSS 12.0 GEit AR HEA T A A
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1 2 3 4 2 3
415 415

, 5 REA 2 g

BE R F 5 Gy R 7 i = BE K P 5D o R i e By KR

E 2 RHL X$#RIEERIFSOERFEE/NEIYE . MASRS R (0 =10, x =)

(n=10, x +s)

30

25
=20
Z15
Z10
s

0

2 3 2 3
21 2153
Az R K P B R i B2
4.5r 3001

MDA % (pumol/L)

4.0
1
g
1 1
2 3

12001

1000 a

0

(=3

=
T

(=)

(=3

=
T

4001

i34 GSH-Px 37 (kU/L)

200

,-\\
J

4151

251 4131

1oaF BB 402 A 2053 .25 mg/kg RHL 7697 40;4:50 mg/kg RHL 78 /7 2H;a: P <0.05, 53 B4R & ;b. P <0.05, 5 AL A 2 b 4%

AR iE MDA KB R e i SOD &

I R e 7 GSH-Px 7 ik
E 3 RHL XT%EEHWZEE?lﬁ—erﬂﬁ#}éﬁrﬁ*ull\mﬂu,% MDA ,SOD #1 GSH-Px #J#

YN (n =10, x +s)

--

A3t 4R ;B A A C
4 DHE &l RRas

:25 mg/kg RHL 3% 55 £8;D:50 mg/kg RHL %57 41

EERTWL  (x200)



5536 55 B = FE BE K ¥ ¥ # Vol. 36, No. 5
464 2014 4E3 A 15 H J Third Mil Med Univ Mar. 15 2014
1000 g 10003 10003 1 000
= e & = &
@ 0.1
1000 T 0.1 1,000 T o1 1000 '

Annexin-5 Annexin-5

Annexin-5 Annexin-5

A sRE ;B H,0, 4348 ;C.5 pmol/L RHL = H,0, 3t Fl 4 #48;D:10 pmol/L RHL #= H,0, 3t Fl 4 241
5 RHL X H,0, 5S8R S B HMATHZMm

2.5 AXmpesen 2~ RHL 44
RS B M
R HRALM T A2 [ (5,33 £1.15) % JHEE,300 pmol/L
H,0, 4b¥H 30 min fE % W] 2% S NIT-1 40 g 4 7 (46.37 +
3.04)% ,P<0.05], #£F7M A 5.10 wmol/L RHL 4bFH NIT-1
Y 24 h J5, T 300 wmol/L H, 0, 4b 3 30 min J T4 T 43
N (33.67 £2.50)% (27.57 £2.19) % , %A H, 0, ibPHZH
13 E AR (P <0.05, /4 5) .
2.6 RHL A H,0,3 F0 M5 B e A48k 4
4 FA

53} LA L, 300 wmol/L H,0, Zb B 30 min REAS /4T
PAT-HE D Bel-2 f 2235, 14 0 08 T 3 X Bax 9 K Gk (P <
0.05) . 54T H,0, kb FRLH HA8, $2RT B 5,10 pmol/L RHL
AbFE NIT-1 Z0f 24 h J5, FH 300 wmol/L H, 0,4 30 min, 4
BB Bel2 f735 /b Bax BYFIK (P <0.05,/6) .

Ay H,0, 9%

1 2 3 4
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®
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1. F A8 2852 H,0, 4 3248535 pmol/L RHL = H, 0, 3 ) 4 32 21 ;
4:10 pwmol/L RHL F= H, 0, 3k ] 4k #2 28 ; A : Western blot 44 78 =48
X% 8 &3k ;B:Bel-2 fo Bax B @ dg AT KA F  a:P<0.05, Haf
LA ;b P <0.05,5 H,0, &3 40 )b 4%

B 6 RHLFTHXEARIEHNZM

3 i

Wl P A — 1 A B B P B, T R AR
— L0 AT, QDB PR R B P A IR s A
O RGeS S0 R A NS A i
JiE , E B PR IR A B, A BIL ] A2 4 , i AR 245
DRIt , - A4 AR 245 ) 5 B 51 )7 3 R . 300 O R
MEAATEENE . KBTI — M LG h B2 e
SRR OB IT, I AFE KT 58 32 R B IR A R — ol
B PPARy Sl , il LU b5 S P AR 3 5 )
WE 2 A y (PPARy) 14 % ¥ 7 iz 2 1 -2 (GLUT-2)
AR I , B IR P A 2 R P A R ARt R, AT
PR e S AR S KR AR O 1 e S P E X %
RCLXR) 45 &, W00 A 0 g 107 4 2L (i e 2 1 1
(UCPL) By &3k, 5 B0 OF JE JhE AR 35 28 L 09 PR 47 4
FRUT 5 R B I 400 1) 5 0 O 5 P ok 4 2 1 B
J1FHKEFE 1 1 ( mitochondrial fission protein dynamin-re-
lated protein 1, Drpl) FJZ3K , P47 SORE 1A B T 45 14 1
FPEA AR B AN T 5 (E K B R A P Y
BRDIALH M ANBA . 5 RS R AN W) 1 J2 , 28 R B R
(RHL) 5% T 7K, X AR KFEE By T RHL [ 25 250
I o FAT A = iR TR IR 3R CSTBL/6 /)N
A I TR STZ J5 3/ 2 BURE R IR, 2%
SCHRES T LAIMLKE > 16. 7 mmol/L Sy #E ) s 62 B J& 15
J , Xof MM A B R B8 /) PR R RS 3 4 — Uk STZ, 48
A > 16. 7 mmol/L #4/)N B 5 Rif IR FR s /N B & I
ARG I3 2R BB 73 3 T4 25 me/kg
RHL A2 A1 50 mg/kg RHL 36 74H . [RINfEHC 10 2
TEH /NSO B

AWFFRGR s BRI/ R PR BT & T R,
Wi n] B9 BE PRIAEIRA 5C . SR AH b, RHL 4b 2
LN B TR S T e, HE T AT BB OR R AE AR
AR 525 mg/kg RHL JRY74H 4L, 50 mg/kg RHL
TRYT 2R/ BUA B i BRI, 7T BE 5 DR R ) BBUIE Eh 3
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S STZ ys G /N RUMLE \TC A1 TG #7155 , iE W]
STZ ifs 5 T N4 3, /1N BROBE i A D BE 2L , 76
FH RHL 697 Je Wi R /N BRIBE BRI T e Z5aL A
e, SEOMA A, RHL J/ Y7 41 Mp% .\ TC Fl TG FE
fiko STZ st GLUT-2 ¥E AR B 4ifE v, AR i 7
o AR AR R P R AR R R P R A
B KA A A 5L (NO - ) &8, N5k B
ZH A% DNA Fifme e e SEURS K5 A,
mopE M AR ACEZEEL . 73 b mil s IR Tk & IR SR, 2
HERS B A, AR kBN STZ 5 5 i i
WG R, BT A AL (SOD Al GSH-Px) A 3% Mt 2
REAR, 15 =2 AH S ) T 1 480 ) Pl B B3 . S5 A
AUAHEE, BT 25,50 mg/kg RHL 677 )5 ¥ BETH M iR
AT T Ve, T A 0 P A B AR X5 SR
(15 ] 4B AW A o

[ B AN HICE AN 2 T B0 JBE 5 3R AH X B 4 %
SIS A SR T R R I B SRR L 2 R PR
B B 4R A W RE B sl e kT B AR
POV B B A0 A A RN 43 0 T BE S IR YT R DR
MBS 0T HE—E5E RHL XS B 40 iy
TRIER, FRATIARSME SR T /NS B 4 NIT-1, 5%
15 STZ 7= A= 3 V4805 R R A B , 1 T H, O, 4b
PHONIT-1 40 Jf AE Sy B & 40 B 453 45 185 L. e B )
300 wmol/L H,0, kb3 NIT-1 415 , 5 % B AH HE,
AT A o R W 0 T SRIBAA L, T S .
10 wmol/L. RHL Fi4b P fEHE W] W FE(K i H, 0,15 %
AT T-A0M E 2% BRL, AT DAHEIT RHL BB %38 13 B
Wi RS S I AN IR T, RAERR R E R . AT
i3 Western blot J5 Al T — LL i T-HH B (4R ik
KA SRR Hy 0, AL PSR T2 H Bel-2
FIRAOTREAR, AR T8 1 Bax Rk K TR, Bel-2/
Bax HAGFEMRAES T NIT-1 40 j 0 T 54 % 20 41
e, i 5,10 wmol/L RHL i 4b B 41 RE % T} &5 Bel-2
FEIRIK -, BEAG Bax 357K, #8m Bel-2/Bax L H,
#B43BHWT H, 0,755 1) NIT-1 4 a1,

25 L RTIR  ARBEGE % BE RHL BEAS: 13 T B 40 A H
5L HR A BHT STZ 5 3 W R AR 4 M 98 T, R AP I 5 B
YA, TR ST T R 5 D) RE . RHL A5 28 8k i PR
BE T FRYT 29
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