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[(# ZE] HH: WEIBEMET BW(TCST) XHE = ik (PIH) KRG & —F /A (NO) S 7 KN EE—&
R A (eNOS) FiFEFEI—FMWA A H (INOS) HHEFRMFE M, Fik: HIRAREENS S 4,84 15 R, XHR4A
(C): Bk 14 d FFIRE TSI K EZ 20 d; S 1 4.2 H(HI H2) : Bk 14 d FFERE T HES L -
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BFRL(S) AEYREE 14 dTHTIBMAET /8 HAEW , RF HI, 2221 d HERF. WEZROLEREH,
BARI A/ MR E BT R FET-R, I5#% NO 45 .eNOS mRNA iNOS mRNA £ik, &8 (1) M/E. JFEHBRERE
A H1 H2 {48 SEHEEF CH(P<0.01) ;H2 B BLF H1 ZH(P <0.01);0 H5 CHMLEFTEZE (P>
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4141 eNOS mRNA iNOS mRNA ikl NO 584 %,
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Influence of transection of the cervical sympathetic trunk on content of NO
and expression of NOS in placenta of rats with pregnancy — induced hyper-
tension syndrome
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[ABSTRACT] AIM: To observe the influence of transection of the cervical sympathetic track (TCST) on the con-
tent of NO and the expression of eNOS mRNA and iNOS mRNA in placenta of the rats with pregnancy — induced hypertension
syndrome (PIH). METHODS: Pregnant Wistar rats were randomly divided into 5 groups: control group (C) : saline was
injected subcutaneously from 14th day to 20th day of gestation; PIH group 1 (H1) and group 2 (H2) ; L - NAME was re-
spectively injected with 125 mg/kg and 62. 5 mg/kg, respectively, then the other procedures were the same as group C; Op-
eration group (O) : TCST was operated on 14th day of the gestation, then the other procedures were the same as group H1;
sham operation group (S) ; the cervical sympathetic trunk was only separated and exposed on 14th day of the gestation, then
the other procedures were the same as group Hl. RESULTS: (1) Except the base value of the BP and protein in urine of
the pregnant rats, all the parameters observed in group H1 and H2 were higher than those in group C significantly (P <
0.01), and in group H2 were lower than those in group Bl markedly (P <0.01). (2) In comparison with those in group
C, the size and body weigh of fetus in group H1, H2 decreased markedly (P <0.01). The above indexes in group H1 were
lower than those in group H2 markedly (P <0.01, P <0.05). The changes of the rate of embryo absorption and fetal death,
and deformity rate of the fetal rats were contrary to the above indexes. (3) The content of NO and the expression of eNOS
mRNA and iNOS mRNA in placenta in group H1 and H2 were lower than those in group C markedly (P <0.01). Those in

[WFs HEA] 2004 —-12 -17 [f&EIHEA] 2005 -04 - 08
* [ BE&E] I THEZEBIRE(No. 20121270)
Tel, 024 — 83955027 ; E — mail: cbyao@ 126. com



- 1789 -

group H1 were lower than those in group H2 obviously (P <0.01,P <0.05). Those in group O were higher than those in
group H1 markedly (P <0.01). CONCLUSION: TCST protects pregnant rats against PIH, and it was related to the mR-
NA expression of eNOS and iNOS and the content of NO in placenta tissue .
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IR & I R 27 B 1iE ( pregnancy — induced hyper-
tension syndrome, PIH) {& FREE S AE , & LA L& &
HER KA R AE 7T A A [F AR B M B AR 20
BB LR G, B N AhXT PIH R HO 3% & 5E I B 1R
ARANE.. A5t —f A G B (NOS) i 57]
RS 2 B2 F T ( N© - nitro — L — arginine methyl
ester, L — NAME) 257 K f, PTH #ER] , WLEE 55158 b
2T B Wt (transection of cervical sympathetic trunk,
TCST) Xt K R g 1% — E AL & (nitric oxide, NO) & &
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7 B M F &

1 SRz

TEFHMEPE (R Wistar KRR (H B B ALK K8
S RpEsh Y E R AL, T FF[ 20001021 ), fAE
240 -270 g, 7EEH 18 - 28 C AHXEEE 40% -70%
BB R G RIS , AR KR, & 15 K B 1 R B
M RRRZEFESE, BHERA, ST LB F1E
FEPRAEE 1 d,
2 HYEBARSA

IR REBENLST 5 A, B4 15 H, X R4
(C): BEEYR 14 d FFUE R T ST A 3R K 222 20 d;
WERAE1 4 (HL): B4R 14 d FFIR R T HES L -
NAME (Sigma /A 7], 26 ) 125 mg - kg ™'« d 7432
W, T8 am } 5 pm RS, 24220 d; iR AE2 A
(H2): B4E 8k 14 d FF 45 B2 T & 47 L - NAME
62.5mg - kg - d", KFE HI; FR4A(O) LIRS
14 d 1745 TCST, ZE BB T FIEA 3k LAk i
DT 4R B30 1 AR 2747, BEEL T 3 mm 0B K 358
BT IRl RSl A 0 &R HL; |
FARHA(S) IR 14 dITHBRBEMET 75, H
AEswr AR HL, 2221 d #EEITF. UZ RSB
FIE EERERERAIEILENEETRSE (IU-
GR) HATE I FE T F 3 i 55 oy 4 55 ik & 1 B i
Mo DAZRRIVIRSLAR /N IR BR P4 | B FL 46 /N
HAEKE R 5B (SGB) AL AE IR Jy TCST
52 B IR
3 MBIEMR
3.1 4hrE NARBISKNEMTERS 13 dFF

WA B F, SR 5 00 B A A B 3 Bk ot R i 3 AH
[[o WK BEZEMIMA R b, EHRmEE K230 C,
HESEMIE 3 AR (SBP) , BCF-341E .

3.2 REG Z13d K20 dEBTFREEN, WE
24 h JRWK, AT B s i 45 6 T JREE R .
3.3 MR/ MRE  BIE R (B RETEE0S TG
MBI B S3) , AT R R SIERES B
REWE )

3.4 JEENO L E RAMERIEFEEHENE KA
21 NO, /NO, " & &, A5 & B B S A Wil
5T ARt

3.5 5% NOS mRNA %ix %M RT - PCR( 4%
& - RAEEE R ) 2 % i £ eNOS mRNA |
iNOS mRNA %3k, RT -PCR RF &M FELEY T
AR/ A, INOS.eNOS, NS M B - actin 5| H)1
TR BERA A,

FHRH— A A B (INOS) 5141, =4 K/
418 bp: L5’ - CTA CCT ACC TGG GGA ACA CCT
GGG G -3"; T 5 - GGA GGA GCT GAT GGA
GTA GTA GCG G -3', W # —H LA & B
(eNOS) 81497, F=#y K/ 806 bp: i 5' - TAC GGA
GCA GCA AAT CCA C-3’; Fi5’ - CAG GCT GCA
GTC CTT TGA C -3' A& B - actin 5| ¥, F= ) K
/N 690 bp: 5’ - TCT GGA TCA CCT TCT GCT
GG -3'; Fii% 5’ - GAT TGC TCA GGA CAT TTC
TG -3,

P HT T 2% BRREHE BE R FR Uk, TR Ak L E
s EAN ST WA RT - PCR 4, A5 A
Kodakid BIBERE BUR R GE ot HA 5 =¥, OB EE
i, 2 21158 NOSmRNA & &,
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A ERTRE (P>0.05) , LK1,
2 ZREREASENTL

Hl H2 4% 20 d REHAHER T CH(P<
0.01);H2 B B/EF H1 41(P<0.01);0 45 C
HAHLZRTRZE(P>0.05) , LK 1,
3 BREREEKMIETE BEE

MaBUAE K/ HI H2 A BIKT C H(P <
0.01) ;H1 4183 BAEF H2 41 (P <0.05,P <0.01);

OB =T HI H(P<0.01),5 CHMHZERT
BE(P>0.05), FET-R EHRTAE LiRTEFRAH
B2,
3 RRENO, /NO, BTN

H1 . H2 2H i NO, /NO, "~ EEHEBKFCH
(P<0.01);H1 A BT H2 (P <0.01);0 4
HEREFHIH(P<0.01) 5 CHLLTBEZER(P
>0.05) , iL# 3,

®1 ZRMBEREAHEL

Tab 1 Changes of SBP and protein in urine of the pregnant rats(x +s. n=15)
SBP( mmHg) Protein in urine (mg/L)

Groop 13th d 14th d 15th d 16th d 20th d 13th d 20th d

C 97 £7 97 £7 96 +9 94 +7 90 +9 516 +53 539 +45

H1 95 +8 95 +9 135944 14510744 138 £8™ 44 510 =62 1406 +81%* 44

H2 95 +9 94 +9 126 + 8% 137 +9™ 131 +7* 497 £50 902 +68

(0] 96 +8 94 +7 107 £10 97 £8 92 +9 503 +71 689 +50

S 95 +8 93 +8 138 + 8% 144 +6™ 136 7 511 65 1390 +78*

#P <0.01 vs 13th d and 14th d; ** P <0. 01 vs group C; ““P <0. 01 s group H2.

x2 BABRRBEXMRIETCERBERER
Tab 2 The size and body weigh of fetus, and the rates of fetal
death and deformity (x +s)

Weigh Size Deformity rate ~ Death rate
Group n
(g) (cm) (%) (%)
C 125 3.8+0.4 3.85+0.23 0 3.13
H 93 2.9£0.2* 422,91 £0.16* 4% 38.22* 44 24,442
H 112 3.1+0.2%  3.15:£0.25*  22.53*  13.76™
0 120 3.7£0.2%  3.81+0.21% 5.06" 4.48%
S ® 2.8+0.1 2.93+0.21 35.39 2.35

*P<0.01 vs group C; “P <0.05, 2P <0.01 vs group

H2; #P <0.01 vs group HI.

#*3 FHHBRE NO,/NO,” & 2K eNOS mRNA, iNOS
mRNA R LB
Tab 3 Content of NO, "/NO, ~ and expression of eNOS mRNA
and iNOS mRNA in placenta (% +s)
Group NO(pmol/g pro,n=8) eNOS mRNA (n=5) iNOS mRNA (n=5)
C 1.795 £0.301 1.213 £0.182 1.022 £0. 145
HI 0.672£0.1477* %% 0.621£0.002°* % 0.455+0.065*"
H2 1.167 £0.221 ** 0.861 +0.089 ** 0.698 £0.085 **
0 1.682 0.382% 1.092 £0. 154" 0.915 +0.125*
0.556 0. 151 0.702 +0.102 0.412 £0.071

HI57SS]  **P <0.01 vs group C; “P <0.05, ““P <0.01 vs group H2; *P <
0.01 vs group HI.

4 PF4#E eNOS mRNA . iNOS mRNA ik 78 EFHL &
H1.H2 4 eNOS mRNA.iNOS mRNA 7K F-Hf &

EF C 4 (P<0.01);Hl BT H2 (P <
0.05);0 HEE S T HI H(P<0.01) ,{fH5 C 4 Ik
TEEEZR(P>0.05),0%3 KE 1.2,

B-actin 690 bp
iNOS 418 bp

Fig1 Agarose gel electrophoresis showed PCR amplication of
iNOS and B - actin. M: marker; S: S group; C: C
group; O: O group; H2.: H2 group; H1: H1 group.

E1 iNOS #0 g —actin iy PCR § =¥ KRR ik & R

806 bp eNOS|
590 bp B-actin

C O HI S H2 M

Fig2 Agarose gel electrophoresis showed PCR amplication of
eNOS and B — actin. M: marker; H2: H2 group; S: S
group; H1: HI group; O: O group; C: C group.

El2 eNOS 7 B —actin §J PCR # /=¥ LR IR 45 R
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WKARIE NOS 157 BT {5 22 §{L 7= A= PIH BEREAR . ARSE
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NOS #jil5] L - NAME, A] {1 42 i{ tH 8 PIH K31, B
I FE B R JJUGR i FRBATE S AET- R34, H
PIH fyAEIRIE L - NAME f F & M3 i in e, X 5
ZHeEE WIGEAAR —3Y, [ PIH K RS 2+
NOSEHERTERZR FEEEHE L -
NAME Fyffi &R X

NOS J& NO & i B B K PR 2 B, ALK
GEREFW, EHEIRAREALS FRIET eNOS, th
47 iNOS, 55 Seligman Z&1 F1 & A 2" 4R 8 41—
B, R eNOS 324015 72 J5F 3l Bk L 8 Bk iR 4548
ETME N MR ARBEN S EREITFHM S,
BLUGEWIHE BTSSR 4577 1E & i IR A v] >
WMo BEAMINZ RO RO & KA
JE fi 25 BEL 7 R ot ST ¥ UL B M 4 L 38 B I O
BRI RGN 2 R PR 1 S AR I i R
YR 4 0 L R Y 5 T LA A 3 4 M o
AT I N R, B = AR ) NO A RERH I BPC ARG
BRI 42 , B 1k 256 (B B it A8 AT B, A3 AR L # I
WHERE o BEAh, BB L - RREEIEER R ok & S i, 3
M E R ZABREERE T E W - 5N EEN
HIEIRYT, NO X UL Ao A T, A X
ZHZ1 INOS i JR7E 4 Uik S PIH & A A BIAE FHLASR
— BREA L B R /RIS iINOS, B 53T
ARGy 102 B R A AR B W 3 3, 38 5 7R R
BT NO, R M HI 43S K sk 40 M B MEAE A . TR
AL A AR I G 3 2 40 I % It A P9 B A R
% iNOS [ R FVE IR A G2, Al et FRA L 58
RS RER R, 5E T M, % iNOS 1L
JEEREMEIL A R B A NO RAI | P98 K JTNF -
o FIPERT , [ B 5 | R A 5 A e PR AN, , 3X 76 PIH [ Bl
BREEEEER, TR, ELBRPMAL -
NAME {# eNOS.iNOS f{J mRNA )32 ik 4 B 55 )8 />
B, NO [ 4 Bt B B TR, 51222 R PIH R 3E,

1 _EIREE SRR AR LA 3 I NO — NOS [y
%L BT RE R A B PIH MfEA .. ALRERBR
TCST {) % BB B2 T i 4% L - NAME, {H 5 £ P9 19
eNOS mRNA 5 iNOS mRNA 35K NO S BRI E
W, R IE REA VERANERREILE
#,ULEA TCST A P2 R %3 L - NAME #i45,
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TREHEATIE# IR IIVE . B 1883 4E Alexander £
FTHESI KA L TFAR , R W B R & T MR B
TFHVETT R LA , NATTRE L 7 T HEAT T KBRS
SCRRIR IS , SRS 287 1 5 47 e AT PR 0, i
N Bk B 43 3 i BB LR A2, S B
178 3 2y Hh Ak kI i 4R, B0 4 B X A0 J i fn 5
W g, A1 JE B 7 3% K T 31 AR o PR 3% A0, T oK R
TCST ] LA fin#5 30 Bk L 3 82> SHR & WKR Kk B
ShRKIREREAL R 2 A BR T B B SE LT R 1Y
SHR iR ML 25 | 9 94 IR P4 1 A 28 2 BR B |8 A i I
P e 6K ARG T L 7 A3 ™", s 25 B T B i
L5 A 406 52 ., T8 2 K BRI A B g Ak AR AT
TCST /] LA 3 5 Jii 1 % A9 &F 48, 8 757 1 I 378 2 , 384
BB , DT 47 & I 58 2 , 2RI BP BRI
A 2 A48 i, i3 PIH AR, FRATTHIBF 5Ttk
2231 TCST AT A fd 22 B 755 3h Bk I 75 BA S 484
FFAMEI R AT BRS04 1 A P O
s hn et 08 B 7 A7 3, AR {EL6E NOS fTE 1 E
i, T H A3 SOD mRNA [k, Bib NO B K iE .
A, MLFHETE R 0, 38 NO & Rt T k&
JEURL, I AT S2 45 10 240 Ba T BB 45 AR &, 45 NO
AR, BT, TCST 32 AT LS s 1 i o, 37 88 v 48 o
PIETE NO 94 AR, B 1k PIH & 4. Steinle 251
WELE] NO BT YI M 2 BT , B3 BMh 2 0445
A4 NO )4 RSB, Khatun 25 E L B 18
B A 2 TE PRI BT, NO B A JRs b . F.fT]
BB, TCST J5 PIH Z2 RIS i) NE 7K 5
R, Bl IEH K. Frlh TCST Al 3@ 1 A3
M ZIE VR #E NO & . H LR TT 40, TCST &
3 A IR A I R, 33 SRR, A K A B AR B
Z 5% PIH (#2040 , A 7T LGE R84 NO 194
MANE B BE B PIH % A

— il PR b 22 3R Fi B R 25 5 FEL#E (SGB) BELIGT
Az | R H I R AR 2T L T sk T
A=A 5 R R TCST FIREfSE RS A e gt 5
4 PIH FREITIRHE T —E M.
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