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[ABSTRACT] Aim To nvestigate the effect of arecoline on the injury of endothelim dependent relaxation induced
M ethods Organ baths in
thoracic aortic rings of SD rats were used to mvestigate the effect of different concentration arecoline on the mjury of endo-
The levels of nitric oxide (NO) and m alonaldehyde (MDA ) and
TheM receptor inhibitor
Results

Campared w ith the control group endothelim dependent relaxation induced by acetylcholine of isolated thoracic aorta of

by high glicose of isolated thoracic aorta of SD rats and explore the potential m echan ism.

theluim dependent relaxation nduced by high ghicose
the activity of superoxide dismutase (SOD) n the isolated thoracic aorta rings w ere m easured
atropine and nitricox de synthase mhibitor N -nitrio-L-argine m ethyl ester (L-NAME) were used n the study
SD rats was significantly decreased in high glicose group  The injury of endothelim dependent relaxation induced by high
glucose was nhbited by arecoline in concentration-dependentm anner  But the effect of arecoline was abolished by atro-
pie and L-NAME  The levels of NO and the actvity of SOD were decreased and the levels of MDA was mcreased m the
isolated thoracic aorta rings by high glicose but the effect of high glicose was reversed by arecoline Conclusion

Arecoline prevents the injury of endothelim dependent relaxation induced by high glicose which mechanisnsmay be re-

lated to activation ofM receptor increase of NO and mhibition of oxidative stress mduced by arecolne

I PN B2 40 1 B e 2% L -5 0 JR s L O A
DA K 5 ik 30 3% 58 A 25 o o I 65 0 2 DIAR O T
e LW 2 T 8 P R AR i 2 AE 45 0 i 3 2R
MOl TERREIRER R, PR A AR AL L n

(Wi HEA] 2010-04-05 [f&EIHHEA] 2010-06-03
(EZEBA ] TR Wi, 22 B, BF 5007 W 00 B AR B 22, B-
mail’Xy youqw@ 163 can. HHEEJH AL, 1L, PHIm, BF 5807 0
DIME A, EmailAyl zhoushouhond® 126 cam.

B0 M B 5 B 1 R OB R Pk I AR
Lz —" T B R AR R S B RN+
R —, BA WA R e ii s e
TG B T 1 BUsh BKOE RERE AL S A o
SESRWT FU R BUBEAB T RE 25035 2 2L 0 P9 9 - I X5
ZHL, B HAE LA i A B T AR T B W
SRR 1A S o B8 A 58 15 5 ) B A I A P B AR
P& 7K D BeA5 13 B DR 4 15 L, 5 368 e mT RE ML i i3 4T
A



462

ISSN 1007-3949 Chin J A rterioscles Vol 18 No 6 2010

1 #MRI57EE

L1 EERFIRNE

MR AR HTAE AR CBEE AR B X 4. N8 X -L-
& B ¥ B (N-nitrkFL-aiginine methyl ester L-
NAME) . & (48 f [ £ &4 4 SignaA 3 F & D-
HENE . HEB.NaClLNACO, & £ 4 T ALK A 2
AE oMo, —FANEA (nitric oxidg NO) A I 11
HeWammERAM IR AT, BCAZAEE
RAGE Pierce/A &l . BLA2OF £ 412 5 X & 4 #
AR (RH AL ) Y DAR (FEAFLEF
MEFEEM).
L2 BAmERLEIRITESE

Thp: MNEA: mEFRA KHABE 6k
@ AEd: mEFA 4 DHE R (44 mmol/L)H K-
HEBE 6 h e mEmahtemHin™"™, oy
BEA: NMEFHAEHERE (4 mmol/L)H KH &
BH 6 HEEBREMAEL: DEFASEMR
(Q ITmmol/L)W KHEBE 6 kAR KEEM
WA DA A LERNEL: 1T H AL EBR
(Q 000 1.Q 001, @ 014 Q 1 mmol/L)Fr D % %
(4mmol/L)Wy KHK*FEBRE 6 h [ & 4:
& FEHAFTH & (Q 1 mmol/L) A HE 30mn /3,
B A (Q 1mmol/L)fr D4 % # (44 mmol/
L)t KH#Z#£FEBHE 6 h GLNAME #: £ A L-
NAME (Q 1 mmol/L)TiA#E 30m n/z, f & ¥ 7 A
S AEREAL (Q 1mmol/L)F2 D4 4 # (44 mmol/L)#y
KHBZE*FEBHEF 6 h
L 3 BEEShIKERAYH & IS K S0 E

EE R R SD K B FAR A B, R F
BB EFfk, mATA W KH®E+, E% EEHE %
HBMKA 3mm W E R, BE T mE KH RN
B (37C) B, HFERNE 99 O, F1 T
CO, A Sk, #it BLA2OE E4E AR EXHE 2
GUEFKMES MK AW T L O gw M T FH
lh& 15min#EE—K. &EEA 100 mmol/L &
KCIFURI 8, LA ZRAKE, ©EDEFEH. 1
Hmol/L 895 @Al 46 5, A 10 Bmol/L 89 Z Bt 2
REKHEIRUREDET AKX TEM. £HKX
B E 50 fk 3R 0 B AT 2B B A Al 4N 3 B £F
KRR o Bl BicER TR R R DA i B EF K R NTK )
FAEAM (107 mol/L) T 45 7 51 48 19 5 A W 46 7k A7
WE kRS Y HIHEARE R &K
MHEKE (ICs0), LH X HAME (PD,)E R

L 4 MEALAF—FHRASENNE

BEKA 4o mER, LRI B U, F4
6NMMER (2 HIkE 6 R AEH SDAR), BEE
REBEMER, WA LR T AR, FE, ALziK
WARBF K 100 HEAHK, SEFQ (3000 1/
min 10min) /&, Bl EER, RET - 20Cuk4. B
TR A Y B g 100 VL, 4238 A & 3% B 4
A NO,” R E, bR &k NOW A&, # BCA
FOEERMNENA#TEOALE.
L5 MEERPBEUIEHEETEMAB RS
EMNE

BRI HE & AR KB EER 100 BL #3R
7 & 1 B 29 7 A ) A2 &ML 4 B AL B8 ( superoxide dis-
mutase SOD)EHFH B4 E. % BCAEHE
ERMEHA#TEEEE,
L6 ZitFELE

TRBERA « Tk, HEUWBRXA T E5
MR ok B, B SPSS 14 04 it 8t Z B, P < Q 05

2 £ R

2 1 =SPEFFERRIE X 2 Bt B 1Y S 7Y K R Bl 3= =0
BKER P BT i &7 5k &2 B2 BY 20

SxtiR A L, BB (44 mmol/L) kb B I 2 %
X7 ST E B85 5 00 P 52 AR St 1k T 5k IOBE (P <
Q 05), RIAWEE 75k A th £t A, PD, E
BERM (5 70 X0 358 7 19 0 47 P < Q 05);
BRI R A B B 2 S N T Z W AR ARSI P R A
ST RN (P < Q 05), RIS 475K %505 il
LA NBAL, PD, EELXTHRA R ZE M (8 41 £
Q 74 P< Q 05); 1M H #& BE2H £ W IR A5 = 10 N 0
MR BT 5K S B2 AN PD, B 5 0 HRAL[R) 22 57 0 B &
(72020 53P>0 05 1),

0
20 i a
b\*\\:
40
—+— 3P ERE
L \‘\

80 | _u zpa \\.Et
a
5

0o | —— A
.
8.5 8 1.8 7 6

ZEUBWIRE (mol/L) AYfax A

FFMRLL (%)

120
6

1. SPEMESEX ZEBBE T S8 SD X R K E 5 Bk R
&k RIBISIE (n= 6) aN P< Q05 S RAMIL.



CN 43-1262 /R FE )ikt fb 42 E 20104E% 185F 61 463

22 SHEMEMHEXEZ TS SD XEMNE
BBKERE A B A3 14 &7 5K /2 B2 R 2

BRI E A T B R TR OB (B 2) A
PD, (A ZERHITC R EM A HEREEH . s
AR AL FEZH A PD, fE 0B : 7 12 30 76
72010 52,7 15 %0 411 7 17 0 63).

EFREL (%)

9 8 7 6 5 4
FEWHERE (mol/L) RIS

2 EREFIRMEAEE M S SD X R E 3 BKIFEF
Sk RIBISZME (n= 6)

2 3 FEABEIELXS SR B K R B T B Bk IR P R K
LR S NE S AL

LB AL, R Ak 3 2 A B2 AR s 15
T L AEmRIS 5 IR Y R AR A T 9K B, SR BRI
JE PSRN A T2 (B 3), PD,EIEIN (R 1),

® 1 AREIRERRBRE T = 5815 5089 R 5 AR B &F 5Kk iR A R
LS BMFRER XA

9 PD, &

=y e 5 67 a 31
Q 0001 mm ol/L K HBH 2H 5 87 X0 38
Q 001 mm ol/LAE M B8 4 6 35 ta 51
Q 01 mmol/LEEHIFR A 7 14 £Q 54
Q 1 mmol/LBERE B A 8 21 £a 67

aN P< Q05 5EbEALE; b P<Q 055 Q 0001 mmol/LEERE
THALLLES ¢ N P<Q 035 Q 001 mmol/LAERETRZ LL & d N P <
Q035 Q 01 mmol/LKEHBIRAL LEE: .

B
20

z 40 | —e— WYEA

E —u— 0.0001 mmol /LIKHSMELA =

¥ 60 4 0001 mmol/LIKHSRELA a

Se —— 0.01 mmol /LIKISHLA
% —a— 0.1 mmol/LIRHSWELA :
100 " N ) 1 1 1

8.5 8 1.5 7 8.5 8
ZEABBRKRE (mol/L) MY XA

3 FERPEENT = AR IS S A0 KRR BN S Bh Bk IR A R IR B T 5k
REIRGEIEN (n= 6) aly P< Q03 SraMtL.

2 4 PUFESAFN NFHE 145 RS B s XA B
apAl|

5 EAAERR (Q 1 mmol/L) AR AL,
M52 A BEL W 751 BoT 3 il BV T R AR 0 R R S 5 )
16 3= S Rk R N Rz A0 14 & 9K e S 45 4% B DR 3P VR H
(P < Q 05); [FIFE, —A A E I 7 LNAME 9
HH 7 AR R 15 5 0 B 2 3 kA P R A P
ok NI I RYER (P < Q 05 B 4).

0r

20

O mmxasEa

60 = IR W IERY

B (%)

80 —A— AEEEHRESIEHL-NANELR

100 1 1 1 1 1
8.5 8 1.5 7 6.5 6

CRRERERE (mol/L) MIfixtEg(E

4 PN L-NAME XHEHIRIE BRI (n= 6) a
NP < Q05 5EhE + AR L.

25 EMBEAEESMERLAF—SHEMEZ
BEURBE Y KRS

5ot B ZHAH L, v b A BE R 2 B AR T i A 4 2
FONOHIEE (P < Q 05), FE MR A AL 2 0] & 2 38 0
TIEHL F NOEE (P < Q 05), HEgmEdim
BHLAP NOSENEEEZENE (P> 0 05); 55
VEAALE, SR AAEMREAR (Q 1 mmol/L) LA FH2H i
BHAT NOGEERENM (P<Q 053K 2).

5o HEZHAH L, v b A B R 2 3N T i A 4H 2
W R RS R, TR T M 2 SOD Ry iE T
(¥ P < Q 05), #E MR 2 A0 H 55 B 20 i 8 4l 2 i
TR SR SOD IE M UG B2 XU (P> Q 05);
S A B, TR AR (Q 1 mmol/L) 3 AbFE
HIMEHLAPHN B & &R ERF (P <0 05),
SOD WEPEEZE N (P < Q 033K 2).

* 2 EMEMSENNEARAT -—SHAMR_ESELN
RBEAYEEEMRIFNE (n=06)

NO N SoOD
4y M
(mmol/g) (HPmol/g) (kU /g)

xR H 4 56+ 55 67331073 178 24 %23 71
TR EEA 4 63 +q 41 6 641 24 172 3530 55
B AL 17510 12¢ 10 47 21 93¢ 87 15 £12 46°
RS ZH 6 8210 96° 6013068 192 47 128 31
R+ AN B 4 7810 51" 6 8610 57" 176 42 £22 94P

al P< Q03 S5xtBBALMEL; b P < Q 05 HErbiglkg L.



464

ISSN 1007-3949 Chin J A rterioscles Vol 18 No 6 2010

3 i ig

P 7 400 3 i 25 L R At A0 K Il A
RCIE P 2 B IR, T ey AR S 3 RGP B A A D e R
LA EE R o I PR A IR R S s N By B I
FEA540 o AR SIS U 3 v W PR 5 A . 2 PR AIK S R R
AT I PR AR 1 7 ok IR, T A R VR B A H
B B B 05 M P9 R AR M 7 5k L, 3 T B
FEAR S0 7 W B D ge, X M 51808
AR TR o (E RBP4
PEET 5K N BEA B R B2, X Ul B R BE SR A
5 T ¥ LRI S AE AR el LAY B AR 14 7 =3
T ERE TS S A PR AR R B R ORI A, [
AF AR B B T M P R A T K

P NO 2 UL LASE R N — Stk
B AW (nitricoxide synthase NOS)FITEFH R =41,
NO 472 —Fh 8 B 1 I &7 5K (R 7, Re B0 I & P
UL S RRINLEE, f GMPIKRETE, 5
Ca " WREFERRAK, SHUME &K, BT 7 S SRR A
FB P B Al 4y 96 NO, EFak . AT S
REREFEALE 2B 7 mEHR S NO K
B, TREHB RN H 7 S AR R R . F R — 4
RABEH 7 L-NAME 2 B0 T R RSB 0 = 0 7
10 7 = Sl B P B S T i s A5 405 AR 1
F o X2t B30 B A 1 e H 15 3 1) L PN 2
MG & 7 S B A5 4%, T RE SR I 3G I NO = AR
T SEHL

W I BRI M B2 A BB 77, Y R 40 e
M Z kB AT LEGE NOS T 8 NO 7=
AU AREF AR M 5% A B b 57 B 5t [R RE E
T T RERB AR R 5 S I R 3 Sh KPR P R A &
K S SRS AR o DR SR ASE R BR300 861 e S
(R IR P B AR T 5 I S N A8 405, T A 2 i I s
PRz 4 | M 24K, 350 NO 7= AE T SEELAY -

AP WAL IS 28 FREE, oA T
BINETEERE, B T RGN H RS, R
PRS0 DNA. 85 5 I i 56 3t Bl B K 1 437
50 3% AT LA e AR 4 5 v 1 22 A 1 A0 g 7 R,
IR B B S Ak 4, e = i s —
MeEEMR"Y . BRREEEANEERELS
FOMUA = A2 A S B2 B R (R . AR S A T v
A FE 5 N T I AL Y S S B PR T
M HLR SOD BEPE, AR AR AR AL ERH0 1) T & bk
R FPE T o XS Ut BEAE BB AN 1] T RbE A S AR

GANA &

ZR L PTIR, BRRRERAT ) T e A I A B
Thmemai i, FAL AT B 55 e il sl A B 40 i B
M SZAR, B0 NO 7= Az BA K A i sk /D i ot 3 4
A 0 A R, IR SEAL LA 5K

[&E X |

[1] TzimalosK, Athyros VG, Karagiannis A, et al Endothelial dysfunction
in metabolic syndrane prevalence pathogenesis and m anagem ent [ J].
NutrM etab Cardiovasc Dis 2010 20 (2): 140-146

[2] Xul] ZouMH. Molecular nsights and therapeutic targets for diabetic en-
dothelial dysfunction [ J].  Circulation 2009 120 ( 13): 1 266-286

[3] WendlerO, Landwehr P, BandnerRisch D, etal Vasoreactivity of arte-
rial grafts I the patientw ith diabetesmellins nvestigations on ntemal tho-
racic artery and radial artery conduits [ J]. Eur J Cardiothorac Surg,
2001 20 (2): 305-31L

[4] Wang SX, Xiong XM, Song T, etal Protective effects of cariporile on
endothelial dysfunction nduced by hich ghicose [ J].
ca Sinica, 2003 26 (3): 329-333

[5] SinghH, Brindle NP, Zanm it VA. H igh glucose and elevated fatty acids

Acta Phamacologi-

suppress signaling by the endothelum protective ligand angiopoietin-1 [ J].
M icrovasc Res 201Q 79 (2): 121-127
[ 6] M adsen-Bouterse SA, Zhong Q, M ohanmad G, et al
ofm itochondrial DNA in diabetes and its protection by manganese superox ide
Free Radic Res 2010 44 (3): 313-321

[7] Matsunoto T, Noguchik, IshidaK, etal M etform in nom alizes endothe-

Oxidative dam age
disnutase [ J].

lial function by suppressing vasoconstriclor prostanoids in mesenleric arleries
fran OLETF rats a model of type 2 diabetes [ J]. Am ] Physiol H eart
Circ Physiol 2008 295 (3): 1 165-176
[8] 5k f, AL, B4, & BEIINH SRR A E IR E A 21
ANREVRAN B A R T R AE R AL [ 1], P B sk &,
2009 17 (4): 269-272
[9] LmntE, SkEmE, BOHEE, 5. MUESEHUB) K RERE AL 4 T L] B
RJ.  FEALFEIR, 2004 20 (2): 146-151
[10] fUE¥s, EEH, R, & G KIEZY 4 B 08 80E R
(). FEHLRRMBEEEE, 1999 11 (4): 21
[ 11]  Chenpakan B.  Hypoglycaem ic activity of arecoline in betel nut A reca
catechu L [ J]. Indian ] Exp Biol 1993 31 (5): 474-473
[12] WkaEss, T, £ 06, 5. BEEECCE 2000 R K ROBE L ISR A
ZEL[J]. v EHEFEMR, 2009 25 (11): 1477-478
[13] JT17T. Whiess, £ ot & BEARER 25U RO B B an i
PDX-ImRNA EiA[MFM [ J].  BERmRZAEL 506K &%, 2010 30
(1): 14-19
[14] Wang SX, LuLY, HuM, etal Na" H+ exchanger nhbitor preven-
ted endothelial dysfunction nduced by high ghicose [ J].
Phamacol 2003 45 (6): 586-59Q
[15] 5 F, f7 K. FVRESE VR0 H 8 4R o 5k e 3h K oo 4 ey s [ J).
&+ B #pRA A E, 2003 11 (4): 322-324
[16] Z B, wfist, peftak, 55, RRRRHIN L A R 40 A AN 41 i NO
Mgm[J]. WA EESZ, 2008 24 (11): 662-664
[17] KuoFC, WuDC, Yuan SS etal Effects of arecoline n relax ng hum an
J Perinat

J Cardiovasc

umbilical vessels and mhbiting endothelial cell growth [ J].
Med 2005 33 (5): 399-405

[18] Rz, AKZE4E, MO, . BEIRHRL S5 W T T L2 e W 4 % x B
WEE R [ 1], AR AEAAE, 2006 14 (7): 676-
681

[19] Thangjan GS Kondaiah P.
genes by arecolne m human keratmocytes [ J].
2009 44 (5): 673-682

(UL I

Regulation of oxilative-stress responsive

J Periodontal Res





