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WE  HIY WS PRMTI-ADMA-DDAHT Al 260 RO R BRUBERR i 238 Tl 28 1 25 X FL 3 A R BR 5 T g 119
Uik 30 HbfEdE SD KB M IER XA C4 n=10 MR DU n=10 HRHEEPMHE WA
P n=10 JHENRERRIIE SIS EEIRA AR STZ AN MR R R T-HiZH A5 2 15 % 500 mg/ kg d
HEE T8 FJEWAE 3 AR U414 ELISA ¥kl ADMA [k E H RT-PCR £;jll PRMTI DDAHI mRNA f#j5&
ik Western blot #%% PRMTI [ ek ey 4l Abih W IR I 25 il PRMT1 {363k [R] B R4 3 40 K LAY ML AR A I %2
JESTIRErR bR IE B FBG  ZSIRMBEE HE FINS KA N IMAE/RN B MDA BHYELEF SOD F4 kA

i CAT H/KF 455  C D P4 KEFEAEA L h ADMA B3k EE 43 9k 464.50 £53.83 1 255.34 +188.00
891.72 +52.10 wmol/L D4 PLHMEET CH P<0.01 PHBELT D4 P<0.01 DM P KR PRMTL
mRNA FEHE & FC4H P<0.01 {HPAMBMFTDA P<0.01 5C44HLk D P4 DDAHI () mRNA ik B
WBREE P<0.01 5 D4AHH P49 DDAHI () mRNA F2ikB BTl P <0.01  Western blot Fl14 55 20 £k 11 45 5 7R
D5 PR PRMTI HEARBHEH T C4 P<0.01 MPAHANHEBMFDY P<0.01 4t MWERWRET X
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Expression of pancreatic PRMT1-ADMA-DDAHI axis in rats with type 2 diabetics

and intervention effect of probucol on its expression

Wang Nannan Liu Dongfang Lin Hailing Liu Jihong Mei Xi Department of Endocrinology Second Affiliated Hospital
Chongqing Medical University Chongqing 400010 China

Abstract Objective  To study the expression of pancreatic PRMT1-ADMA-DDAHI axis in rats
with diabetics and the effect of probucol on its expression and function of pancreatic islets. Methods  Thirty
rats were divided into control group diabetes group and probucol group 10 rats in each group. A diabetic rat
model was established by intra-peritoneal injection with streptozotocin  STZ  and breeding with high fat and
glucose. Rats in probucol group were lavaged with probucol at 500 mg/ kg- d . Pancreatic tissues were
collected from the 3 groups 8 weeks after drug intervention. ADMA level in pancreas was measured by ELISA.
Expression of PRMT1 and DDAHI mRNA was detected by RT-PCR. Expression of PRMTI1 protein in pancreas
was detected by Western blotting. Expression of insulin and PRMT1 in pancreas was detected by immunohisto-
chemistry THC . Levels of FBG FINS MDA SOD and CAT in blood samples were measured. Results
The ADMA level was 464.50 £53.83 1255.34 +188.00 and 891.72 +52.10 pmol/L respectively in the
3 groups which was higher in diabetes and probucol groups than in control group and lower in probucol group
than in diabetes group P <0.01 . The expression level of PRMT1 mRNA was significantly higher in diabetes
and probucol groups than in control group P <0.01 . Western blotting and THC showed that the expression
level of DDAH1 in pancreatic PRMT1-ADMA-DDAH]1 axis was higher in diabetes group than in control group
and significantly lower in probucol group than in diabetes group P <0.01 . Conclusion PRMTI is highly
expressed while DDAHI is lowly expressed in pancreatic PRMT1-ADMA-DDAHI axis of patients with diabetes

leading to increased ADMA concentrations oxidative stress and decreased function of pancreatic islets. Probucol
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can regulate the expression of pancreatic PRMT1-ADMA-DDAHI axis

improving the function of pancreatic islets.
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asymmetric dimethylarginine ADMA 25 T &k I/
W't A2 RUBEIRAE IR AR I S5 A
WA OG5 0 1 Bl W R R N B b 3 Rk L
B AR R BRI & T e T Tk
FIREGE B s A SRS 2B T RS RS 1 protein-
arginine methyl transferase 1 PRMT1 {8 {bAE LT 85%
1) ADMA 55 —7J7 T 70% 1) ADMA X g — B JEHRS 4
g — Wi oK il 1
ohydrolase 1 DDAH1 sKfi# &80 ADMA g at =3
EBH =FHE A1 & PRMTI-ADMA-DDAH1 1L 4}
Bl > AT SRR 20 PRMTL FHs DDAHL FRAIR 4B
FIRES B ADMA [ HERR Rl E e (2 Bl
1k /> N AR SCRR A PRMT1-ADMA-DDAHT 4 35
1 2 BUBEIRIE K RURAR A 8 iy ik ATl 34
TR BB AR BTk S W AR
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% RBTE 160 £10 g W FHEKERIRZELLT Y PO 16
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L2 5 FaEme mRERREIRSY e H
[ HRER 4K Bio Basic Inc ] BENRAH R STZ
K Sigma AR HEBME FERAGARAE HA RN
IR E WITLARKAEY TRARAR  BRSZEE5H&
e IE TR BRI R AR AR B MDA @
AL SOD A &M CAT MIE A& ot
BAEM TR KREAEXNFRE Z H R Z R ADMA
ELISA 5] & B vi B RHECA IR A A Trizol K [H
Invitrogen/y @] RT-PCR &%) & DNA marker X 5% H A&
TaKaRa /4 #]  PCR MasterMix Jb 50 RAR A LB A BR 2 7
PR RE TR 2 PR 1| PRMTL Zrfhiik ¢
Cell Signaling /A ®]  ZE )i marker JIIEZ K Fermentas /3 )
RPCRREGER INS Zmbhiil JEmi B YRR A RA

dimethylarginine dimethylamin-

Al ARG LAt PR SR A RO A R

L3 &% REE.OHL 8 HERMLE AR]  AEpR{X R
KA Tecan 227 FAMIIOCEE T RAZRRE A 7 M i B[]

PCR 3" 34 4% } GelDos2000 ¢ Ji¢ i,
12 %% 2HE Bio-Rad 7]  BIE DiEE 4 Leica /AH]
1.2 7k
1.2.1 #h¥srd KERIE R M SR 1 R e FBEENLEC 3R
B RIERNTERZH C4H 10 B FISCEesH B4H 20 H
1.2.2 @B CHLTHEMEE B AL TR mIgHE K
B 15% JERE 15% 5 1% I0EEE 0. 5% INfRh 68. 5% % if
R R A BIERSE 4 S 1% STZ T pH 4.2 1k
0.1 mol/L AP IR ZE v F il i 10 mg/ml (¥ STZ %5
KIBECH] BRI FRRBUA G &S B 4108 I8 4t STZ
VI FESHEN 30 mg/kg  C 2SI P TR SRR B R FR AT R
ZEPR 2 AR ERIFI AT ME % 1 8 48R #f kR 1 I 2 1 i i
FBG DAz M IO R T IE 86 FRAH R BRI 1E + 3 f8hn i
ZhRE T HIE B 2 BB RE R BB S A )
B 4 FFENLEC 7 2540 B FRR 4L D 41 10 K Fbs IR % %
HETHH PAH 10 1 PHLIEP A% 500 mg/ kg d
B °C DI TAHIRIARBUIZEIEAK 4525 8 JH K K U
WESERIATTE CEOREE AT RSk 02 0 A s
JER S 2 M MDA ALY LR SOD T%fk
A CAT &8 JFHUBRIRAZ R 4 0 1T 4% 2P L
o DL e AR T 55 3 1 145 DEPC A 35t 1 453 A 4%
1 EP EIEE 5 B T A F 4T RT-PCR Western blot ;2 ELISA
il
1.2.3 I B 7k
1.2.3.1  Afbebrmkeill 2316 I0op R 28 05 ST B
T 233 T A JR £ 38 AP SR P g B0 4 08 W B 5 4 MDA SOD
CAT & 4% 156 B 15 FHAb 2 b s I e Hoe s B (e TSk B
1.2.3.2 ELISA FH ELISA I 5 5 21 K BB iR 41 42
ADMA ¥ ¥ 50 mg RAZRHZUMAIG & 0.5 ml PBS 53¢
Ji BV R R UL AT A T2 B I VEAR 2 R
=N ES
1.2.3.3 RT-PCR I RT-PCR 6 I i i 41 21 PRMTL J¢
DDAH () mRNA 35 PO B JB i 20 2 A\ 22 DEPC
RbI T BE I AT B A Trizol TFEE $2HLS RNA FIEZWR
BB E H A B I EE #2 RT-PCR 30 &0 Ui 1 496 RNA
WL S ¢cDNA ## 18 PCR MasterMix 3¢ B 45 3£ 17 PCR 3
PRMT1 | 3514 5'-GAGTTCACCCGATGCCACAAG-3" 5]
#)5'-TCCGGTAGTCGGTGGAACAAG-3' $-#i =4 /NA 238 bp
ik JE BF 57 ¢ DDAHL | ii#8]4) 5'-CTGCCTGACTGCGTGT-
TCGTG-3" FiiFa]4 5'-TCAGCACCTCGTTGATTTGTCC-3' 34
FEMI R/ BN 245 bp 1B KR 52 C NS B-actin LR

Amersham Biosciences 2 H)
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5'-GAGAGGGAAATCGTGCGTGAC-3" FiiF5| 4 5'-CATCTGCT-
GGAAGGTGGACA-3" P 34 1y F= 4y K/ fy 452 bp B kiR &
57 °C BUTY S wl 4% P BRIT 2% HiiE b BE vk
Bio-Rad GelDoc2000 BE it i 1% & 4 347 & i fa 4% F Quantity
One 3RAFHATOGES BEAE AT
1.2.3.4 FHEAEE T FH Western blot £ i Jig it 2 27
PRMTI [y & & BRRALUM AR Q3 h & Tk b
AP0 REUAER T IR BCA @ B LI EE R IR AT
PO R OFEM T SDS-PAGE BEIRRHLIK KB T i =
PVDF i 2 H i —5t 4 C i HI PBST YRS % — 4t
WIS A ECL & 5635 A Bio-Rad Jli 5 & 4tk 4R
% 11 Quantity One AR{FHEAT LR B (H
1.2.3.5 fpysdifh FHAE AL BRI ZL 2R ) J v g 5
F X PRMTL (3Ri5 WL S8R e B S Heul BB
r—Hi37 CHEF 2 h 4 C WK FRic =9t DAB B EAJFIRA
KRG Bk YR BEE OGBS Afi i P L BRAR B
WORCA BAYER K JHIEZR 53 BT 8/ Tmage Pro Plus 5. 0 I E %
A
1.3 “%itsam

JRAEHEL, x s 3278 W SPSS 17. 0 Geit 3R 4 b #1 4k
I ZAESKI Ky 25 e R g X AR ES it E R A A
SRXSEIL A S5 FRHEA T 400 222 1) LU AR T SR TR 3R 2643t

2 #R

2.1 Bk RA AR ERN LR

LA AALRE A R 5 C AL DA K P Ak
B FBG K FH BT P<0.01  HASIRMIWEEE 5
D Mt P4 FBG K FEEMMA LI E L P=0.624
ZERGHC R W R A R 5 C AL D A K P A KR
FINS 7K E0H @RS P<0.01 5 D 441K P 41 FINS B B 7+
W P<0.01  SEF L EENE R 5 C ALt D 4l
U MDA KB FHE P<0.01 P43 MDA /K4 C 40
JhE P<0.05 B DAMBIEEM P<0.01 5 C4ML D
2H K P 2H R R MSE SOD #1 CAT /K FHI B T P<0.01 5D
AL P ALK SOD KRB T P <0.01  CAT /K
FE P<0.05 F#1

F1 FEARELERVNESERILE n=10 v +s
205 FBG mmol/L. FINS wU/ml MDA mmol/L.  SOD U/ml
C4l  5.91x0.9
D#l  10.58+1.80° 11.15+1.48% 3.73 +0.56* 166.88 +4.89% 28.08 +1.63°
P4l 9.58:£1.48" 13.37+0.81* 2.84 +0. 13 175.20 £2.01% 30.85 = 1.222

CAT U/ml

15.57 £1.63  2.42+0.26 187.08 £5.35 35.11 +£3.22

a P<0.01 b P<0.05 5 Caérks ¢ P<0.01 d P<0.05 5D
20 b

2.2 BMKFAMARLLL T ADMA 6 bik

it ELISA 31073 C D P 4 R RUBE M4 4 h ADMA iy
WRE/ TR 464.50 £53.83  1255.34 £188.00  891.72 =
52.10 pmol/L 5 CHAHLL D 4K P 4Kk R R4+ ADMA
WM ER BTt E P<0.01 5D 4iME P41 ADMA ¥kEE
WA P <0.01

2.3 A K AL L P PRMT1I Z DDAHI mRNA
o9 R A

RT-PCR &l 7n 5 CAIAHLL D 20 ) P 2H R R AR A 21
i PRMT1 ) mRNA AR FE P <0.01 5 D44t P
Zfh PRMTI {1 mRNA 5] BREE P <0.01 5 C 448
e DA K P A KEARAL 4 DDAHI ) mRNA 33k B i B
it P<0.01 5 DAL P 4% DDAHI A9 mRNA kB i
FtE P<0.01 E 1
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[oF::| D4 P4
A PRMTI1 #= DDAHI # RT-PCR Z# % & k4% M DNA #F
135 574 CP D PRMTI #2 DDAHL #4345 2 4 6 4%
1 C P D488y B-actin 89 =4
B XEEs#saR aP<0.0l 5CakiE b P<0.0l 5D
1823
E1 £AXRERALA D PRMTI % DDAHI i) mRNA %Kik
2.4 KK ZMARLAL P PRMT1 & & £k K-Fag b
Western blot EAGINZE R B8 C2H D HA P AHEHE
KRS 0.245 £0.002  0.541 £0.014  0.348 +
0.011 5 CHM D4 P4 KEEERAL F PRMTI &
HERBKFHET S P<0.01 5 D4 P4l PRMTI
HEARBKTFHBE P<0.01 &2

1 2 3

[ — W PRVITI(41x10°)
D S ctin(42x10°)

1ca2bs3Pa
&2 Western blot #:ill & 28 K RERPRH LR PRMT1 E B KR IE
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G AL R R R PRMTIL Kk AU4s i C 4k

FRUBE 5 P AT UL/ i BE MR AN M D 4R RRUE 3 A K BE Y 4
M P 2R BB Pt n] RS BAYEANM A F C DAz A [
3A~C  FEUR SRS e EE C AW BT
D4 P4 P<0.01 1fiis5 DML PHAWBEM P<
0.01  7EBESRF B BEEALE A b C 4R BB R AT
DL BRI D 20K BB A /D R P 4Tk U
SR e] WA L A F C4 D4z E3D~F
FHEUR AT AN % B C 415 D P A iy
P<0.01 T P45 D UM BHEEHENTHBAELITE
=Y P<0.05 F4

0.5 -
mPRMT1

S

0.4+
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a P<0.01 5 C#kE b P<0.01 ¢ P<0.05 5 D 4irkit
B4 3 AXRERAL D PRMTI MRS RN RRAXSTER
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SAALRIHOE AR HLIATE 8 2 2 Mo F R A
147 A AT BT A 2 B B A AT B

it AALRI R EER A I IE 4 reactive
oxygen species ROS fFEHEHEF O, - 7A
A - OH WA H,0, % Hisd i e g
20 R AR A1 R A 20 i 0 26 B T S 3
WEIRI 0 & A AR & (T I8 L UE S 2 RUBE R  5))
YR e ABE W ROS ISR ETHEN A5
rP Y 2 A8 PR K BRSE AU S0 2 3 o 1 ) STZ 1
i ROS 7= A= Al { th LB R 5 i8S B 4l
SRR Y Kk
ADMA R —Fh IR ) —SE AL A A B nitric

oxide synthase NOS il 1 A W52 E AT VAL ik
HAR—2eBF5E i 7n ADMA F2 255 i fff NOS i (8 e 4
BROS & & S 78R " " KREF
SRR AE 2 RUBE PR i R BRI 3R RN 2 RUBE PR B
I H ADMA KB TE # A BTk Y mige

2 RURE PRI I A B s 1) £ LK T ADMA 7K P [R]
FEFRRS B XUERFSE R ADMA (17K 5500 PR s
KMHIPRAEW A KRB OIAESC g E WA Sk
i /0 DL AT 2 OB o R R AR 2 4L ADMA 7K
FEFRATAWFFE H fd A ELISA LI 2 O PRI K R
FE R R ZH 2110 ADMA 7KF 455 7R D ?ﬂﬂﬂzfﬁ
BET C4l X5 H ARG H 1 RS A 5 45
—EC i IR R I E AR AR &Y MDA EI’JJIIIJJ‘Z

i D A& T C 4l M LN BB R R e bs
SOD CAT fy I3 & MR T C 20 D R BN S
rfgfats FBG K P& T C 41 FINS KT C4H 5
ADMA [R7K AR —20 DL EE53HIESE ADMA /K
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FTH R T A AN I B AKE R T S ThRe S
5 TR LI IR R kR

ADMA 278 N0 PN & A 00 88 1 B8 i il A v
i H AL T A i = 2 5 X R B S AR i — 2 ny
R RS A R B L AL RS E PRMTs  Horp 22
PRMT1 £ 541k ADMA 1% 2945 85% ) ADMA
PRMT1 {4 B 55 —J7 1l ADMA = %25 o — F 3%
FE 2 — W Bk fft i DDAHs K i HE s (R 4h Horp
DDAHI 1 3% /K fi#t 70% LA L) ADMA  flf LA #IA R
ADMA FZIfy DDAHI /R ° i ADMA (/K- %2
f PRMT1 DDAHI {5835 FIE MR 817 M i —
%< PRMT1-ADMA-DDAHI1 Uit &l A A7 5 K 5] A2 9
PRMTI 35 4 Fn & 154 5 UL & DDAH IG5 m LS 31
ADMA FtiE AHFFE R BH IR 9w K B R 21 41
ADMA {7t i J& i PRMTL %) 7 = Al DDAHL # FEAIG
E T8 MR B AE X S ARl o
PRMT1 #1 DDAH1 X} 48 Abik J5 s i AT stk 7 b
FoEUL ROS AT LU PRMTT (1 23k b I ol 3% P4 44 52
o fiff DDAHI Y335 T A s G s 530 ADMA iy
A RRBE N AR 1S ADMA BYE R hn R AR Ak
WA EZ 09 ROS 2008 BUGYETE R HASTRA
HEEME AR SR KN ADMA 7K 32858 i
PRMT1 {75 # DDAHL 3Gt SHEAR
BHK GRS HEARKKERYE " #H
JENA J — 258 B8 ADMA (/K5 PRMT1 Al
DDAHI1 A8 I #5M ¢ 40 Onozato %5 ° [ BIF5% 12
N TE 2 FRUBE PR K BUAY IML3E & B 4L 40 PRMTL Al
DDAHI ) & H 2 5% % £ iAW ADMA /K5
PRMTI m# DDAHI & AFRIMEKE AT
FHE R AIER 1 /K FIESE PRMTT 2R R R BRUBE S 2 T
Y 1 DDAHL F7K PR REAR e ik iy g5 R R
FE 7~ PRMTL 78 D RS A b i ek 2 TR 1) E
52 ADMA 7K F-5 PRMTI Jz DDAHI f{)iA40 56

WG RN 25 i Lok Hyt S AE 2
W A kB EERINAEERRE A 3 G
ROS /K EWNAMIFSR R 78 STZ 5 T 1) 2 FUBE IR
g /INBRBE TR vy <82 55 A 2 3 e Y R SR A N IR
B ANMIM U TS AR BRI ThAE ° 2 AT LR
B~ ELISA 7L45 P 2409 ADMA ¥ & B ARIAF] C 4
KV HHBACF DA Wi FME A RR T EH P
ZH 1) PRMT1 7K-F-H R I T D 44 DDAHI #4351
e T D EARN AR bR MDA (13K &5t P 4[]
FERH AT D 4 1fif SOD CAT & &% D A BT+
RS DIRE T 1 P 2l KRR A 28 8 Il g & 25 K-8 D
HTbE Aad P2 ZS K5 D A Pk {5
TG #EY P=0.624 DI LSERUFSE B %
HHAREE 75 PRMT1-ADMA-DDAHL i (4385 A i [

REAL R % A B T o 5 D hg

SR FRA LA S 56 o WA B 25 735 25 A7 25 X B AIG
M ACE 2 HE AR T2 53 X AE HoAfh — e 58 i
Wl 22 A1 X AT B N O AR B K 30
PRI — B B B 46 ) e
FEAE B AUME > P R IR BB
BUHIES T2 0 % 5 o g 'A%
P25 IR TT AN K B2 I IR 1 A X 3 B
B AT G 2 0 5 AN M 3 W R B BR A i &R
WU A 705

SRRUE AR SEIIESE TR RIGIRE T A
AR AETE TIRAR AL 2 b iR 2H 2 A S Ak 0L 8% s it
Y PRMT1-ADMA-DDAH1 Ui fli 26 ik % PRMTI
25 THE DDAHL R IAFE(E 530 ADMA Ak
T IEAEACRE RS DIRE TR IS A
W HAUAAAER 7T DA — e F2 B L) 35 B PR R S
TR EY PRMT1-ADMA-DDAHT AR5 4h i %18 M
PR AAL N BCER S DIRE R B TR A
RN R T B — 25 1 sh W Al PR 56
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