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The effects of the Yimusake tablet on the expression of eNOS and nNOS in
the compus cavermnosum tissue of erectile dysfunction diabetic rats

Adilijiang * Yiming', Zhang Panpan', Ruxianguli * Shawuer’, Xu Lei', Shadilke * Shawuti’, Gan Ziming'
1.Department of Human Anatomy, Xinjiang Medical University, Urumgi 830011, China;
2.Hotan Region Uygur Medicine Hospital

Abstract Objective To study the effect of the Yimusake tablet on the expression of nNOS and eNOS in the
corpus cavernosum tissue of erectile dysfunction diabetic rat. Methods Seventy male sprague-dwaley rats were used
in this study. Sixty rats of them with normal erectile function were injected with streptozotozin for estabilishment of
diabetes mellitus(DM) models. The other ten nomral rats were enrolled in the normal group. All of the DM rats were
injected with apomorphine to test their erectile function. The rats injected with streptozotozin were divided into five groups
including DMED group, Yimusake group, insulin group, Yimusake with insulin group, the rats with no-diabetes were called
the STZ group. The expression of eNOS and nNOS were detected by means of SP immunohistochemistry in the corpus
cavernosum tissue of rats of each group after six weeks treatment. Results The expression of eNOS and nNOS in
DMED group were significantly lower than that in the control group (P<0.01, P<0.01); And the expression of eNOS
and nNOS in the Yimusake group, the insulin group and the Yimusake with insulin group were higher'than that in
DMED group(P<0.01). However, the expression of eNOS and nNOS in the Yimusake group and the insulin group were
" lower than that in the the Yimusake with insulin group{P<0.05, P<(0.01). There was no significant difference in the expression
of nNOS and eNOS between the STZ group and the normal group (P>0.05). Conclusion Yimusake tablet can significantly
stimulated the expression of eNOS and nNOS in the corpus cavernosum tissue of erectile dysfunction diabetic rat,and
indicated that it might have a better effect on erectile dysfunction under the controlling blood sugar with insulin.

Key words  uygur medicine;  Yimusake tablet; erectile dysfunction of diabetes mellitus; eNOS; nNOS



HUE PR hupewww eqyip.oom

op [H BB R E 2008 (EE 22 9 8 1A 11

B 224 B Sh B RY Cerectile dysfunction, ED)
JEAEAHE L B4R R LTI R g, R
ik IE£5E (diabetes mellitus, DM ) & WL if 18 4 3 A2
Z - Ul e, O] KBNS ) phie HIMEE D
BR. M. QAN SR E,. HEEXRY
WEFR AN, Y LE - RS (NO-cGMP)
M RN ER R AR CEEER.
BB h bR G X RER T . BT NO
P L B ek, X ICEITENBRMIETYL, N
i B AT AT NO 72 25l i Y op R ZEPE A DL R AL A
AT P SRR M AR A, L —
FULE 4K (nitric oxide synthase, NOS) f& NO
i B P Ak B PR R, A B AT W 9T 00 R A
. NHREEAIN RS, 4B 3
NOS, Bpa#:® (Neuropathic nitric oxide synthase,
nNOS ). WHE R (Endothelial nitric oxide synthase,
eNOS) Fi%FH (Inducible nitric oxide synthase,
iINOS ). {RAEE & Jv AL B et Al M [X &4 5 /R B Be )
AEHE L ERKSIR DL MR A, i
G4l AR ik P o IR b Y 2. A AT LM NOS
i, R R EAbEAR, BrOFEGT T %853 DM
4 ED A BB X e e 40h eNOS. nNOS H1 13 28R
B, LR BAEE v G DM 1 ED 915 HIHLE.
33— 21 T RN A N R B A D W ST B 0 0 5 e 4R

Ly v
— . RV MR
(—) E5FHhih

i 2 HeHErESD KB 70 2, AT (226£27) g,
e BT b S Bl A CE s e O i . B LR RLEE N
R, BT IERMTEXNAE Y A HE BLUSE ARC se
BeuEs: ), NS MR SR L B, KR E UK,
BETE, 12/12 h BR002E 03, a4 e 0 25 56 RE
WEAL20C, 70% £4.

(=) HihHiKkH

{7 ACEE 52 th AU 4 2R 20k Ay PR BT 4 W] e it
CHEdE 9. [HAWEF:Z65020144); L7740k b
B# ¥ # (Streptozotocin, STZ, X[ Sigma £:+] ).
Pl fr3ME (Apomorphine, APO., J[H Sigma % ] ).
e sh % (AL A A MR N O bl (Y Al 4t
(HEIE T4 ). BBl eNOS itk (Santa Cruz £
g ). Pl nNOS ik (Cell Signalling 2] ).
gLt (ML LHEAE), DAB B®
R (UBEPYLRLE).

=« B

(—) DM A MAA e 3

FoRLE N AEEIAE L BA. BL10 BN IE# A
60 HLA5Tr 8h, FH O.1molL FrEsRed - Frifaka ol (pH
4.5), (FoKirPRCEl 20mg/ml STZ, 4% 60mg/kg — X
PERMEEEAT S 4 AW PR H Y W AR R ol B,
B> 16.67 mmol/L, HHMEW., . LK.
& s 52 N B0 SE DM A5 A0 R ke o) .

(=) DM 44 ED X #4864 5 ik

YEN STZ 3 JilJi, 2 Heaton'"' ik, E#—
LB, ¥ DM KB ERAT D, SN
10min, FNMEFEN, T MET, 5 APO #EM T
0.5mg/kg () Vit C H2EREER/Kp, A, Smukg,
BRI RIS ot REALTERT APO 100 wg/kg, AL %R
30min, JidRP AT LR, A W el & et
W Ih .

(=) ZEaia 5487

FIAEFRE RN 10 BOCRUHIER A A, Sl
DM B 50k 0 ED KB piktidL o> 5 DM £ ED
4. PRFE 4. MU EA. PARER N +« B
# CIEHDD) 41, 84110 1, K DM BRYHFH A STZ
4 (n=10). A HZENTF: PAREZHASGH
$0.25g/kg #EVI 45 TOKES . BES B4 H Y%
W RE FiEgeh b Sh AL HA M N 10~20 Urkg, ¥
BEEERIEIE R A A, BRI AREE 5 1 0.25g/kg+
ch Rl 8 R HABR N 10~20 Urkg, R A4, DM
¥k ED 41 #1 STZ 4135 LS It & Ak 471 .

(e9) R44B 40k

JoRUE ek T Hie B, F 1% et RN
TERY (40 mg/kg) WRRE, 76 00 @B 2Rl 4 A%
ERARE ARG ZEM S, vedami, IR
g e k. ARAK, BUPEIPEL4I8, W TFan £E
HREE R, AEOMEAS, W& om MESLD R,
HE ¥WHl#f, SPikRZHa b s aiileNOS,
nNOS, 8 FUIFEN, By,

(£) #it

F SPSS 13.0 £ i+ 8 fF 0 Sl ik i Ak 2, ik 9%
FIRI 8 = brdE 2 (Z2s) TR, T2 M5
WHER SRR N 208, ¥¥AKdEa =0.05.

—. BERER

iF0 STZ 4 d G MM By, redid$h 83.3%
(50/60), DM KHMEMIBW BN, LK., B



M higA W W S VI f.oom

12 Chinese Jourrial of Andrology Vol. 22 No. 8 2008

. BARAEZNEEAER, (o8& 8 %A,
¥> 16.7mmol/L. W] APO 100 pg/kg 5. 50 11
DM KB ZESREELZEMME 10 2, Ha8 b,
Bkt DM ¥ ED KR 40 B, £8P DMIEED 4
20 KRFEREREDHEEL.

—. XEBREHEUFWEER

IEH KR ERMGSE T OPIZETT 0w s,
a] ARt FawiPAE ek, HTFWALTHES
MAAERERINr, KU EMPAEREMIEMBEE, 8 WK

R A~ 00 B o, SR UR] BEE. T s B AR R A Ak BUET B £ A
Melfuge, gy bR, {5 e Far LB 2 i a4
hEA AR, AL LEDHAASA N AR
M, MEESRFTAHRNETFHNEBERGHE. DM
TE ED 41 X ELP] 23X HE U 1 b, B 251 5 WL 4 B 3
ok 2L, BB I ET HfF i BE 89 o, B 3E (6] B dn B BE i
¥, REHFY, WEABRW: BPRER HH.
Mg I % 40 PM 3K 7 A AU 4 P % el B ol T I R N B4
BRHALESTZHE EFRAMBEALHEZEY (B1).

H1 HHEARMPAZTHERBHR
A IER AU (X 40); B: (EW 0 B2 200); C: (ERH B X 400); D: DM 1 ED #i( X 400):E: {/ ACg% & )7 #1( XX 400): F: B 55 #E il
(% 400); G: B X 400); H: STZ #l( X 400)

=. RIGHEDLEFR

(—) KB M Einimd eNOS 5 £ ik

eNOS FE Rl at dem . 5 P Hy 40 M it
g, MpPEPRTRE. hFLTN, eNOS L
SRR ek, 10 DM PEED 41 eNOS i
FH2E K R XFEFIERM M (P<0.01): {(BAKEE
e . BRSS MDA N E % &T DM 5 ED 4
(P<<0.01, P<0.01, P<0.01), (HpKEEZH
M, S EAMCTIENAYG (P<0.01, P<0.05);
B AR T IE RO AL, B 2 e A
(P=>0.05); STZ #l51E% X 4ln] I8 G 2 K 1EAE
¥ (P>0.05) (A2,

(=) XA ELMER P nNOS )£ ik

nNOS - S0 3K 76 7 o U1 AT UL A o 5 6% . ol =
RS A sk, Ml ARt &k, diR v
i, nNOS &M KXEEEAL P ELL, 4 DM

4 ED 41X BUEA=E41 409 nNOS R R ACEFE F (K FIE
WATHE (P <0.01): (RAEER 5B EAH
mTFDMMEDS (P<0.01, P<0.01), {H{X
FEERIM (P<0.01, P<0.01); BKH4IrRE
fely 1 I HE A BRAHL,  (H W (A) 0 e R YE (P>
0.05); STZHSIEWMANHAM G EEHZNEEZH
(P >0.05) CH3).

Fl HHEAMIAEELAP eNOS HHERIE (F2s)
¥ 1 eNOS FIf 0 M & nNOS RI4 0 R8N
R R A 73.70£15.46* 75.65+8.73*
DM {4 ED # 26.38x11.34" 44 17.88£12.94" 44
ElE 52.00£17.68%74a 35.4027.50" A
L 66.70£17.2074 49.20£11.74' 44

15 £ B80.90+14 .59 TB.B5+6.82"
STZ £l 68.60£16.01° 67.70+7.27% 44
HiIEWAaaE LMt P<001: SDMHYEDHILLE P <

0.01: SBHMS ChEeAsp <0.05. & p < 0.01



MR RGP W g v ol

v [ 9 FhaE ek 2008 fEAR 22 4295 8 ] 13

A T A LB WA BEC: DM TEED

m2 SEARIAEELS eNOS
RLD: P AREE R BB AP RA: G: STZ A

B FIE (% 400)

, o ;".-F"' : T ™ .'.'_._.. Aoy Tha.

3 ZAAMIEZED D nNOS BEEE (X 400)
A BB FR A ECC: DM ¥ ED D ACEE o Jy H: E:BUSS B HLF Ml G: STZ Hl

i e

BHEE Mt s Wt ., Y LR GEAERH
fi€ (non-adronergicnon-cholinergic, NANC) #j#3 4
AT NO JE 9t 57 P S o ar e se L e ar, €
il A BEXY S8 (L-arginine, L-arg) - —%({b8l -
M ST (cGMP) sk fEH . etk SR,
Sr AR TERH S2 10 ) 22 S FEE B RS Bk L WA R fiE B et
ACHT ML 0B St A PN R ) NOS fiEfE L -arg
F i NO, NO Myl U sr1=,  wl il ik i At e i
A EAr LAl My, &SRR
(solubleguanylate cyclase, sGC)., ¥ GTP ¥:1{t 4

eGMP;: cGMP 1ER {54, "T#IE cGMP k¥
HEMA (PKG), PKG ¥t —U#GE — 7 5 25 1K fz
JF {87 JHL T A 5 RS I R B AR, UM ST L A - W
RRIDE,  H ot P 3K by & (A 5l bk F g 4 (A 8 AT AL, fE
i, 54 390 S Tk 300 000 A2 B A B B R 1
K, ABE . SR, BE 5 T e Ak 4 B =X
W R (LA 52 PEL, B 2 369 o B < e O e R 1L 2
PR ES RS, NOS JRix —id e - Emng.
Akingba 25"l it A 6] S 3 Mg AT, DM AR K
RVREH AN 1) NOS 76 TF w95 BRI, TLED DM 56 Fi i) 5iE 1<
i FEE. A 2h DML BRI NOS AiE1E 72 P 2R i 4
{& i NO A PRHE, FHED. Podlasek %' H &

L]



HUE PR hupeiwww eqyip.oom

14 Chinese Journal of Andrology Vol. 22 No. 8 2008

. LA R RT-PCR % A ik 86 R i i
BB/WOR X HE XML NOS HITHIR, KRB
nNOS. INOS Fll eNOS £ iy 45 ¥4 P4 B 40 i 2% Rt |- i
MM ek, (AR SR ST es
nNOS. eNOS Fik B FE: B & AT A o] I FRR, M
PR E] ) INOS EACFEE . AUFARE RIS
DM ## ED £ X BB 22 €1 nNOS FleNOS 5 U F (K
FiE# AT HAl, 4] DM fiE{¥ nNOS Hl eNOS 7E K B,
PHZEM P Rk v B PRE(E, a5, LVThER MG
EJREENO X SE ED MY 2 (A .

(R ACEE 55 ) et 4 B 2 S 2 45 R M T R PR M (X
LEGEIEHET /FENTFMAGEH ik, KL
fFFERRNIFS, HAsMTFIEM . faRiERmM
ha, #MbEN/RESPM “HE" EK L
G DM ED GBS IT & . (AR H BN
F. BEF. W, B, o, ILEFE. T
FEEAHFMMR. XFERPIM AP RMEIE
™ NE, REEAABRERER, Ny
NEATHIER. MM R, EEFTHERE LM E
2 FRE b R B 0 A K K LS R AT W ER B s ok
Y REAE 2 MEE BB PESR T (O EE AR . WY
. AFIRR) WAEH B, Ee, g K
RN A BOAE . M BLAA S RE B 00 3 LR 01 B B 4R X
WM WA e RS AT, WE
Frtmg mESEER,., ENnHaRRRT
(cAMP) 1 (8%) cGMP 7KF. 04 & -1 il it
Mo S ER . RLes R B PARET U
eNOS. nNOS kAP 45T DMt ED 4l (P < 0.01),
Pt AR BE v 1 AT LIS 55 DM 4 ED A BB X 4h
eNOS. nNOS LK T.

DM % ED 22 55 B 2 30 2%, S I00 i (ol )
SRR A, Ll FEE NOS i&
. BEIEfL 2 =PRI A A K 5E NO Sk 125 R e
HNO KT, SEENEFATULEFEIERESS:
[m] it the ) R AR AR Sh R AR ENEE M . T AT L SR
W, BESH DM ED LY. bceT" R
UKPDS %" & i KB 9e8E 92 . ) DM
A% ol B A ST i R L A . R SRS R AR Y A
iR, HERBED AWM B, BESERR
P 1= g FR T A5 2 M B ot B 244, IR g e e gt
it DM KRB AR B, LEBES) G976, DM
KEMBHESEhaER Y RS, AT REMHLE A
DM KRR e & 3Gy Rl gl , ol fieii il PR Y 138
Bl i % 48 DM 5 ED i) % 2 . ACHIF 9% FH B 8% 24 % DM
Y& ED K RLIEIT F R, vFOT HE3 DM ¥ ED B ==

HAeih eNOS. nNOS SR AL N, &5 5325
5 #EH AP ZEMA S Y eNOS. nNOS FEAM RiLK
FHFDMEEED 4 (P<0.01), SR AEFHN
MIBT9i4sie, HUIDM I ED RS Eigir4a %, H
1 F AL A Foe % 38 2 1 ol B0 T L (0 o ofo 606 A+ o A N
B4 B e PR R e (o 3 F . ATV O A D e 2 1A PR
FH) eNOS. nNOS THEHXIEKFT M. & Rk
— 35§ o H 0 W ofi B B DM # ED i) 2 mi 2L RE . (HDM
BEAM LM TN FEEEFERBBWRCEE,
B A s 40 B 54 #3597 L 9F DM FER HBLLL S A FF
Ui, MOME S B ve T #H K RUBH 25 7h nNOS PRYE£T 4 i) ¥
A ER AR T . A7 7 DM JE plt i 5 e J0e 55 %
WAT . AT RRE X R R i i s B A, XA
frik — .

40 K BB £ 41479 eNOS. nNOS &+
K EREWTEARECHH LMD IR, KT
D RE ( BEEE L, PR OKEE T RESE 35 H % DM
¥t ED KB A4 eNOS. nNOS &, Hd, B
5 F5 0T i A 300 ek 425 ) o B 2k PR ST B AL {22 = AL B
AL K% NO i 12, HREwE: i i 5 R B SE s e
AR, MAERMS BN E, PAEE
SE AT LA B E 40 DM £ ED A B ZX 4 dich
eNOS. nNOS &t B EiEK¥F. AAREGHFEREMK
M, HNESANEAEMNTE—PLRTR.

g % x

1 NIH Consensus Conference. NIH Consensus Development
Panel on Confererce. Impotence. JAMA 1993:270-283

2  Campos de Carvalho AC, Roy C, Moreno AP, er al.Gap
junction formed of connexin 43 are found between
smooth muscle cells of human corpus cavernosum.
Urelogy 1993;149(6):1568-1575

3 ML, PEEMTIRERAD 2. HEHER. vH
# #4.& 2002;16(2): 75-79

4 Heaton JP, Varrin SJ,Morales A. The characterizaion of
a bio-assay of erectile function in a rat model. Urelogy
1991; 145(5): 1099-1102

5 WL BEEMTESRIGEMEIN AL G TR,
¢ 4k 5 A4 Bk 2004; 10(3): 218-220

6 Akingba AG, Bumett AL. Endothelial nitric oxide synthase
protein expression, localization, and activity in the
penis of the alloxan-induced diabetic rat. Mol Urology
2001; 5(4): 189-197

7 Podlasek CA, Zelner DJ, Bervig TR, er al. Characterization



U PR hupewaww eqyip.oom

oh [} U3 B} 2% 24 2008 4R35 22 45 8 it 15

10

and localization of nitric oxide synthase isoforms in the

BB/WOR diabetic rat. Urol 2001; 166(2): 746-755

XM, B RAE. G AST: BRI R,

1999: 121-603

Savoca G, Silvestre G, Belgrano E. Intracavernosal

injection therapy and surgical therapy in diabetic patients

with erectile dysfunction. Diaberes Nurr Metab 2002;
15(1): 53-57

WERENT, e, PTMIOC. WEWE. ¥R, 4-WEpuibBfE

RIS:Se 8 9L, + B # F 48 2001; 9(6): 33-35

FA, M. WHIREE 5 M ERREATE

WIrMEItEsl. AR5 E¥ &% 2004; 36(5): 387-388

12

13

14

DCCT Reserch Group. The effect of intensive treatment
of diabetes in the development and progression of long-
term complications in insulin-dependent diabetes
mellitus. N Engl J Med 1993; 329(14): 977-986
UKPDS Group. Intensive blood-glucose control with
sulphonylureas or insulin compared with conventional
treatment and risk of complications in patients with type
2 diabetes (UKPDS 33). Lancer 1998; 352: 837-853
RO, Bk, ETV. e BRI A BN YE G R
Bl g shfiea e, /- & E 4 X S F I 2003; 20(3):
354-356

(2008-05-20 4 k)

(E$#EE9 W)

25

26

27

Delaval K, Feil R. Epigenetic regulation of mammalian
genomic imprinting. Curr Opin Genet Dev 2004 14(2):
188-195

Jeffery L, Nakiclny S. Components of the DNA methylation
system of chromatin control are RNA-binding proteins.
J Biol Chem 2004; 279: 49479-49487

Young JI, Hong EP. Castle JC, er al. Regulation of
RNA splicing by the methylation-dependent transcriptional
repressor methyl-CpG binding protein 2. Proc Natl Acad

28

29

Sci U 5§ A 2005; 102: 17551-17558

Georgel PT, Horowitz-Scherer RA, Adkins N, et al.
Chromatin compaction by human MeCP2 Assembly of
novel secondary chromatin structures in the absence of
DNA methylation. J Biol Chem 2003; 278: 32181-32188
Horike S, Cai 5, Miyano M, er al. Loss of silent-chromatin
looping and impaired imprinting of DLXS5 in Rett
syndrome. Nar Genet 2005; 37;: 31-40

(2008-03-26 HiRE)



	1.伊木萨克片对糖尿病性ED大鼠阴茎组织中eNOS和nNOS的影响
	2ViewPaperImage.ashx
	3ViewPaperImage.ashx
	4ViewPaperImage.ashx
	5ViewPaperImage.ashx
	6ViewPaperImage.ashx

