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L) ek B8 K R de 2 ET[ (178.25 £21.85)pg/mL] % 2.4 & (P <0.05) , 2.7 NO[ (24.91 + 9.95) pmol/L] %
# 2 FH%(P>0.05) ;CORT NE.E 24 % (P <0.05); A K m iR MEMA B, HRELAILK, B-CBER
# ET[ (154.74 £ 13.27) pg/mL] , Angll, CORT,NE.E %4 2 M-4% (P <0.05,P <0.01), .74 NO[ (34.44 +18.35)
pmol/L]BAZAZH(P <0.05) ; A K tmie M u M B M4, Bt BMHCEERTHARMERE ALHEERR
R R AN BB RARY E RSB RGEA,
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Effect of Chronic Psychological Stress on Vascular Endothelial Dysfunction Rats and Intervention of
Tongxinluo on It WU Xiang-chun, LAl Jing, WU Xiang-feng, et al Hebei Academy of Integrated Traditional and
Western Medicine, Shijiazhuang (050035)

ABSTRACT Objective To observe the effect of chronic psychological stress on vascular endothelial dysfunc-
tion rats and to explore the intervention and mechanism of Tongxinluo (TXL) on it. Methods Forty male Wistar rats
were randomly divided into the normal control group (with no modeling) , the endothelial dysfunction group (the HCY
group) , the psychological stress group (the model group), and TXL group, ten in each group. Rats in the latter three
groups were fed with 3% high methionine diet to duplicate vascular endothelial dysfunction (VED) model. In addition,
chronic psychological stress was applied in VED rats using repeated binding method. TXL at the dose of 1. 2 g/kg body
weight was given by gastrogavage. The plasma endothelin (ET) and angiotensin II (Ang II), serum cortisone (CORT)
were detected by radicimmunoassay. The serum nitric oxide (NO) was detected by nitrate reductase. Ultrastructural
changes of aortic endothelial cells were observed by transmission electron microscope. Serum levels of norepinephrine
(NE) and epinephrin (E) were detected by enzyme linked immunosorbent assay ( ELISA). Results Compared with
the plasma ET level and the serum NO level in the HCY group (161. 70 +13. 96 pg/mL and 26. 82 +13. 03 umol/L) , the
plasma ET level obviously increased (178,25 £21. 85 pg/mL) (P<0.05) and the serum NO level decreased (24.91 +
9.95 umol/L, P>0.05), levels of CORT, NE, and E obviously increased in the model group (all P<0. 05). Ultrastruc-
tural changes of aortic endothelial cells were obviously injured. Compared with the model group, the plasma ET level
(154.74 £13.27 pg/mL), Ang I, CORT, NE, and E obviously decreased ( P <0.05, P<0.01), the serum NO level
obviously increased (34. 44 £18. 35 ymol/L, P <0.05). Ultrastructural changes of aortic endothelial cells were obviously
improved. Conclusions Chronic psychological stress could obviously aggravate endothelial injury in VED rats. TXL
showed protection on the vascular endothelial structure and function.
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HEEER, R FRE BRI RIENRR A
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TR, 0 HAB AT HRIT

HHE%E

1 Y BFEEER Wistar KR, hE
200 ~230 g, TR EBFETRAY DO, YT
FJUES SCXK( %()2007 - 0001, {5 52 ZE o b LAWS R 24
MRBHELRE,

2 BYS5iAN BERGWILE KA R, iR
99.9% ,#£5% B7 NE-05 -0007-MC02 , iy 4b & L5301
FULHITERL 3% MR EERIE ., BO&EHBHAR
FELMRZP H R A R R BN SF NS 215 SR KEE,
W 4T KA KA E) B OSSN R A EERN
(CMC-Na) Eeili% 0. 12 g 425/ mL HiBRHK 4 CREFE
Ao MFE—EE(NO) KA & B AEYEAAA
EHRAL; MR LR (ET) JnE BTk ZN( Angll) 55 & H
UL IR A Rk A PR RI4R AL ; 1 98 BZ R  corti-
coid, CORT) IZAIEILF b E DA BT #4E; &
¥ LR % (NE) ¥ AR & (E) ELISA {57 & H1 Rapid
Bio Lab. (California, USA)#E4it,

3 U RAE AW EBESENAREEE,
ZEEEHR, KA25 om , FHONET cm, NS om, i
WRRE—ER/NTFEMRER, 5 LIRS E58E
BEREER O O ER D, B A XM T,

4 FYHARERES BREHR Wistar
HERB 40 B8 KRB EEREILS B IEE X RA A
BINRERETR 4 (HCY 41) .0 H R el (A4 ) Rl
DA, BAE 10 R, #MAH3% BEEARKE 6 AEH
P B ZhRERR IS K BB AL, F) R Ak X 9 B2 T RE B 1
KRH#FTRIEH RELOE ST T, REESERR
K B gk, TR T A EDR R BUBA R
BEN, AHRHESHPOBEENE, FXRA
HRFUR SR B KR, B X 6 h(9:00 -15:00) ,
826 i, ABFFE EEMEETECH L MO P B T RERE

B K BB ) Bl O 45 B /R R LA , BB O o 8 B 4 5
bzt

5 K%y EOBAHEN1 /100 g, M
LUF 1.2 g 4:#/kg(973 REANT X —-HPHE),
WHLZ, BR(8:00 -9:00) 347, FEHXBL,
HCY A, # B A % F 0.5% CMC-Na ¥ W, #%
1 mL/100 g & ;B 6 I, E%6 A,

6 WMEIBIER &

6.1 MENKEIE KEeZBRUMEET FE
(PEARBBELEBTER) ; 0B E kR 0 i
HNO FRB(ARBEFAEERTR) .

6.2 MZBEE FBGEQNIMmE CORT, m¥E
AngI EB(PEARBRELER TR ) ; ELISA &
Ryl if 5 NE E & & ( 5k B EFAFERTER) .

6.3 TR B REE £ 5h Bk P9 B 41 A TR A
BUHTFLRLERIG,10% /KA SR K 5 RREE, B8
BHRKEBUNLIE , T4 7 B H A — /DB s Bk, R B A H
i B 1 mmx1 mmx1 mm K/PHEALR, B 4%
Ro-EEERS 4 CRAE(HWILERREEMES
BeeEEBITR) o

7 Sit¥EHE RASPSS 1L.5 SitEiAa, &
HEHEAx 2 3R, RAFENT,P<0.05 AEREF
GiitEE L,

s R

1 FHHEKFET R NO LE(K1) HEFRXMR
AR HCY 4 BRI ET KB B 3 &, NO /K78
BREK(P <0.05,P <0.01); 5 HCY 4 8, R4
ET BB (P <0.05), 1 NO ZRELITFEEX
(P>0.05), SHEAIA LK, EOHHEKM ET KFH
B, 13 NO KFH B A% (P <0.05),

21 BEHAKRETRNOHE (F:s)

a3 n ET(pg/mL) NO( pmol/L)
FEHEMR 10 142.91 £8.72 45.22 £12.42
HCY 10 161.70+13.96* 26.82£13.03**
HA 10 178.25221.85°*2 24.91+9.95*
B 10 154,74 13,274 34.44 +18.35%

E: SEWSHALKE, " P<0.05, *°P<0.01;5 HCY 4 i
#,5P<0.05; SRAHILE, 4P <0.05

2 BEHKREESNKA KA
(E1) BE®RALE, HCY 4H KRB
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A WM BB 4 HCY 41;C WBUBALD il Lo
B KR K BB I ( %20 000)

%2 HHEKM CORT Angll NE R E [ (F2s)

#5 n CORT (ng/mL) Ang Il ( pg/mL) NE(ng/mL) E(pg/mL)
IEH AT 10 25.01 £1.83 685. 59 +253. 27 73.15 £14.53 146,90 £37. 15
HCY 10 27.3822.07° 984, 24 + 248,94 " 72.33£15.42 149, 37 £37. 66
MR 10 32.46£2.87""% 1065. 73 £324. 50" " 95.56 + 15.26"" % 191.45 + 41,34°"2
Lk 10 28,20 £5.0844 562.24 + 198. 6144 76.90 + 16.984 98.03 £35.2044

#: SIEWMHEALE, " P<0.05, " P<0.01;5 HCY 4i1L$,2P<0.01; SHRIH HEF, *P<0.05, 24P <0.01

5 B AR, P B 40 B 0 3 i N 2 3
R & 530 2%, L P T 2 0 e, I L B 4
&, FRMEER /. 5 HCY 4l thH, BRAH N K
90 B T 0 50 005 B o 9 2., PN B Rk 1R R
W AN/ R A B0 2, JLT- WA 2L i 9 R 99 A0
FY/NG, SERME R, EOHHKE T RAR
P B 240 L P A T WA 5, B A 1 47, PR R 9 G
BY R, FRANEE I, B EREE

3 KKK CORT.Angll \NE & E [h#5(%2)
SIEH % A 4, HCY 41 K Bl CORT, Ang Il ¥ &
(P<0.05),1i NE.E EH] B (P >0.05) ; BRI 41
KB CORT Ang I NE.E I B (P <0.01), 5
HCY 4 I %, #i ® 4 CORT, NE. E B 8 7 &
(P<0.01) Ang | BEH R, BEREHKITEEXL
(P>0.05), SHRIL L8, L4 KB CORT, Ang
1 .NE.E B k&% (P <0.05,P <0.01),

Wi

e - DI ARIRIA A MR R BT
B S HL bk EARERR A R LA KB RIS R A
HATRE AT LB, NBAEC IS R AL R
EEEMEA, RO 2 E 5.0 M 5 0 5
BB RR LS %, SRS HSE 5 n
PG BRI 3%, RS R A B A s M
WAL ARSI R R R B L 3% BE MK
T BN B SRR G A R B
TR FE 3% 5 2R A AR K £ T S P B S H A T R
5405 : PG ol o X A B D RE RS K L AT B )

W, WK BN B St A R thiff — P N .

T it - B4k - B F BR B B ( hypothalamic-pituita-
ry-adrenal axis, HPA ) i J& 8 25 P9 43 Jib 0 532 I8 445 1) #X
41, NS aS, HPA BiThRERY SR, 2 R BA M
BOERT . BE - M %K F R4 (renin-angioten-
sin system, RAS) R — WM ER N 4, 5 HPA
B A2 B 22 2 45 ( sympathetic nervous system, SNS) 26
ZEY ., WPREEIAR,SNS 5 RAS 2z j&) 4 I &
HME G IE U E R, 42UR % RAS th 32 38 i
SRR & , B TS 1@ PN B, DR L B O
meE B EREHHAPMERKET B EHE, RKE
) Ang I of F b RGOIE B2 SRR (9 43 3 AT T 406 1) 0 o A
FI'™ . ABRFEEE B R P K O RE RS K LA 4 HPA
B \RAS RS04 BE#TS , SNS T B A8 1k ; 8t 00 28
JO7 3 PT E— 25 o B 9 B D RE B A K B HPA i
RAS R4, i3 BE#IE SNS R4,

B 25 S0 BIF 9 5K 308 5 05T B L 555 9 ) B ¥R
A S E R, B (R4 I8 9 B R e Bk, 400
VB, B B /N O U B O LS P T R, 0 T
WYL 05 , 175 O R P e s L R 2 T, o
24y S 0] o T HEC B 0 R FBOYH 1244 1V B K L CORT A R
PERYY BRI S MR AR A HRE . BT A
VC K B 77 24 VR BE 24 4 76 Lo 4% ( CHD) % HLiR T BEMA
B d#% CHD BE MM W IhEE, 765 HR YT HAl |
#hgei e B B HEGEAE R af g% CHD B3 1 & 4 B2 3h
BEMIFEFAE T CHD AT . ABRICIE Il L
SRPETT T B, 451 B i 0 45 BB 0 0 00 I A TN B 4%
FFISRE , B A0 ok B 3% 9 HPA §lj [RAS SNS,
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Hy A R A RR A Y NO 2 2 B A9 9 TR i B 87 oK
F%, HIhfE 5y SNS #1 RAS 5 B L2 e 5 L AR
K45, ET gef2it Ang I NE B95-30, f2 5 SNS 9%
%, ET-1 5 Ag I HE R A BRI BAY, MARR
HOHEER, A OMERRRAERBPREEMR,
¥ H ET-1 Himig) LM a4 mEER" . RAS#E
CIERRRERRHREBEEM, BEHERS
WHISERSE T £Z EHWAY 7K, RAS MBLETO H
HEHEEWL N IBPE A, NERR R
%7 (ACET) R if & B 7k & Z R 17 (ARB) #iE
BixHO M B E A BRSE £ O N ER
o, LUk SNS STE, .0 WL 48 17, 3 im0 B F
B SMNE MR R K E , AR A H NER
AT R IR R A

ARG REN, 180T T 8N EmE
PA B ShRERRE A% K BRIl P9 B 45 H A D RE BRI B2 455 , 1t
% HPA & RAS.SNS, $#2/R.0 B8 5 3= i & I & %5
AR EZ—, 85O B O B R R
HfEZ—, B OSHARY ME N ESHMINER
YER, HALHI AT BB 5 4 %) HPA % \RAS SNS #1f B
&, AT HENS WA R, hE—S T IE OE IR
PSR AL TR
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