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DHREAN /MR, B2 T VLI 2 BEAE3E 24 h K R BISH BCR I 45 AR SE 36, A M 3% NO A vWF {8, Xt BRZE R
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[ABSTRACT] AIM: To establish a microthrombus model by carrageenan (Ca)/ lipopolysaccharides ( LPS) intra-

peritoneal injection in rats with hyperhomocysteinemia ( HHcy) and endothelial dysfunction induced by L — methionine in-

take. METHODS : D Male Sprague Dawley rats were randomly divided into 2 groups: control and endothelial dysfunction

(HHcy) groups. L — methionine was administered by gavage in HHey group for total 4 weeks. Purified water was adminis-

tered by gavage in control rats. Plasma Hey, NO and vWF were examined and the thoracic aorta were excised after 4 weeks
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of L — methionine treatment to evaluate endothelial function. (2) Male Sprague Dawley rats were randomly divided into 3
groups to establish a microthrombus formation model with Ca/ LPS: control, microthrombus formation ( Ca/LPS) and endo-
thelial dysfunction plus mitoarothrombus formation ( HHcy + Ca/LPS) groups. Control rats were injected with normal saline
(NS). Ca/LPS rats were intraperitoneally injected with carrageenan ( Ca) and followed by lipopolysaccharides (LPS) 16 h
later. HHcy + Ca/LPS rats were intragastric gavaged by L — methionine for total 4 weeks, and then were injected with Ca/
LPS in the same way as Ca/LPS group. Cruor parameters and platelet count were detected at 20 h after LPS or NS injection
and the mesentery microcirculation was monitored. Plasma NO and vWF were also detected at 24 h after LPS or NS injec-
tion. RESULTS:; (D Plasma Hcy concentrations and vWF level were significantly increased in HHcy group, while plasma
NO content was significantly decreased compared with that in control group. Endothelial dependent relaxation (EDR) of
aortic rings was significantly decreased in HHey group, suggesting endothelial damage/dysfunction was induced by HHey.
(2 Mesentery capillary was obviously blocked by microthrombus in Ca/LPS rats and was blocked more seriously in HHcy +
Ca/LPS rats. Cruor parameter results suggested that Ca/LPS rats were in hypercoagulable phase and HHey + Ca/LPS rats
were in hypocoagulable phase at 20 h after LPS injection. Platelet count and plasma NO content in HHey + Ca/LPS group
were significantly decreased, while plasma vWF level was significantly increased compared with Ca/LPS group. CONCLU-
SION: L - methionine intake induces severe HHey and causes endothelial dysfunction in rats. Microcirculation dysfunction

and microthrombosis can be caused by Ca/LPS intraperitoneal injection and may be aggravated by endothelial dysfunction.
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BRI o EER M EBIRRN Y,
5 [E1 B2 b & BR i AE ( hyperhomocysteinemia, HHcy)
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1.1 ARFHeEAENgZS  SD KR,SPF 4,
HEVE IR 150 - 180 g, By H L K= Z W) L Fr L 12
ft, DLAR v BURL 8] BHR 3% o BEAL 23 D9 % B4 (con-
trol) N ¢ T) RERE 5 4 (HHey ) . HHey R HIE R
FR(Sigma) EH (1 g - kg™' + d ™) , BEHITRAE g e ek
(succinylsulfathiazole ,SST, Sigma)O0. 5 g/kg I ATKIK
B RS 4 AN HST R R B T RE R RS X R
HF UL KHEE Yok P IRA N SST. 4 J&Ja#H I
1 3% [F] 51> bt 2 BR (homocysteine , Hey ) 7KF-, 3 X g
F Pk BEHEAT I AT K T BEAS I, 7] Ao A I oft 3% —
FALA (nitric oxide, NO ) F Ifil % ¥ {i IfL & %5 B ¥
(von Willebrand factor, vWF) 7K3F, DA TFAM ML N 2
hEER B

1.2 Ca/LPS #F-iit ok  SD KEBEHLS A%t
HRZH (control) i Ifil #:4H ( Ca/LPS) | N 5z T REFE A% fin
A 4H (HHey + Ca/LPS) , Ca/LPS 4 K FUIE I8 13
51 (10 mg/kg) 5 X3 it ( carrageenan, Ca, Sigma) ,
16 h J5FERRETEST (0. 2 me/kg) 407 IE 2 B ( lipopo-
lysaccharide,, LPS, 38 F K% #F # O111: B4, Sig-
ma) , 7357 LPS J5 24 h G550 H . X BR 20 IR 1 1 A
GZRAEK, WEIIRERERS NN H7E B AR
HEH 4 G, BRI BRI R G  Ca/LPS, W4E
L P B2 Dy BB R A% K LWL A o A R AL il AT B
I
2 BB EDN AR M E I EFHK KL
HERIE S O A R Aok S )4 )G, IREE
KEUE T B s i E Sk, B TELSLE S 95% 0,
5% CO, 1RGSR Kerbs %% ( mmol/L: NaCl
118 ,KCl 4.7, CaCl, 2.6, MgSO, - TH,0 1.2, KH, PO,
1.2,NaHCO, 25, glucose 5.5,pH 7.4) PV e /ity 43
BT BRI MEGAR, EENED, RPN
B2 RSB ARWTES  3 mm 2 HIFR . 3B IF R Bk
BT 37 C& 4 mL Kerbs IIHIRIERE D, 14
M 2 A L BB/ N/NO TR FAMERE
JEE L1 v (B E TR AEJIRAR, 75 1 il it 22 S T ok
J1#:RE#% (JZ101) 5 Powerlab RGEAHIERE . B+
Fe85HE & 95% 0, F1 5% CO, IRASAAFF 5/ 20 min
B 1K, NFETEIR 37 CAG, i 1.5 g, 4
1.5 h, W4g5k 1115 5@ 3 MP - 285 Micromanipula-
torsys( USA) ) 8 i 18 2k £ % B 5 Powerlab R4



- 2338 -

(AD instruments , USA ) #H3% ) MacOS Macintosh {13
Pl b, H K A Powerlab & 48 K H % 4 Chart for
Windows #E4T %08 12 R M 23 . 5256 A PG 45 LA
100 mmol/L KCI Wt 4& Ifi. % , §ij 5 3E 22 2 A5 B UL
ZEEEZ/NT 10% B N ERA RN A EERE , &
W3z, 7ERE LR SRS, 5 PLRTERE,
i e, i £ ] 22 B2 I A8 25 min J5 T
TP,

MR FTUGATE P B RL ) 4 mL
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(2R BEA 107° mol/L) R4 R Bk & /g : AR
Al RBWRSEE (107 - 107° mol/L) 4 Ach E T I %
W ICREWE T MLE PR RIEF KA 4 o, WEE Ach i
TP B AR 1ML T K R s @ LA [R] R ARV BE
(107 =10 ~° mol/L) A% 44 ( natrii nitroprussldum,
SNP)/EF T MBI KA WE T MBI EF K E 7o
b, W& SNP 75T (19 3F A B MO I8 87 5K UM
3 mAEiEREN
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TSGR (I &4 Abbott 24 ] 7™ &) , i fi 4
H SRt S & b HT A (Abbott) # Ifi 3% 1. 4
I &% R T (von Willebrand factor, vWF) 7K 3% A
A FEK 5 MR o U7 A e o 25 T 3R 8 (b &k |
TR P AW AR BRAA 77 i, MK3 Bi§FR 1Y Ther-
mo Z3H] Ak ) o LK NO SR FH i R i J& Al 4 WU 5
(0 & m e A ) TR BT =) o
4 AEIFYE

AT LPS (X RR 4 7 LAAE R /K ME s vE ) J5 20
=24 h, WK U R RIS ER . SEERHTRF SD KRR
R 12 h 4% R H A0 s v SRR 1B E
THE B b, THEE—M#3 -4 e Y10, B8
PR, BT 37.0 CHEIRKBEN, EHE
HEWMELITEE, ET 3 HEME TR ERHR
FESTYCATE B I 78 3 B Bk O 42 S i 2, 3 BI - 2000
EZRBOIMREFRE. FRABLE RS ER
2 R LB SRS B IR o T R BLE
o PO R BR R, X TR B B AR AT & Ak, T4 B
K, RATEVEI BRG] .
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AT LPS (X RR 4 7 LAAE R /K ME s vE ) J5 20
h, GRERIM | mL, 5 3. 8% KR 9 | Ba
#9%9, 143 000 r/min 4 C 8.0 15 min, WL M3, 752
he ARG € 1 i B[] ( thrombin time , TT) | &% Ifil )5
A5} [] ( prothrombin time , PT) i £k, %0 43-55€ IfiL 7% B A []

(activated partial thromboplastin time, APTT) | £[- 4 2§
Fi & & (fibrinogen, FG) , .0 SR ML 0. 5 mL, g1/
1.8 g/L EDTA PiBEE INEIN K ,4 CE.L> 15 min, JEE
Ifii3% 2 h pyA&Il I /M 114X ( platelet count, PLT) , LA
¥R L R R 5 — B e e B AR A
6 itz

L5 25 SE B B0 14 LA 48 1 BE AR LA X HE R B
(% ) KRR o KR DAIEL + hRiEZE (2 =)
Fon, G5 RN SPSS 11. 0 Gt 8k {4347 One — way
ANOVA Geit4r#r,

# R

1 SREFREBRNESSDERNREINERR

Xt B EL s, HHey 4769 IRE R AR 4 J5 )5 1L
¥ Hey KV BETHR (£ 1) , 328 HHey BRI i L
o Xt HRZHAN HHey 4 I 8 35 HIZR S L IR R Bl 28
BRI, HA BFKE (107° - 10 7° mol/L)
4 2T FEL B 75 3 P B2 AR P 8 51K S A R AR
(107 107" mol/L) () SNP 7553 iy Bz 45 i ok 1 2
FPEKIONL . SEHRSE SRR, HHey ZH XU Ach /Y
KA BERT XA (P <0.05, 8 1), Hxt
AU BE SNP &7 7K 0 b5 3 BRI To I g 22 5 (1A
2) . SXFIRA H, HHey 411l 3K NO 6 B35 F#AIK,
I3 vWF K FRBETR (R 1) . PLESSREY HE-
cy BT MLE B BERERT o

®1 EEREFYME Hey NO K vWF B30T
Tab 1 Effect of L — methionine on plasma Hey, NO and vWF

(x+£5.n=8)
Group Hey( wmol/L) NO( wmol/L) vWF
Control 4.570 £0.761  25.595+4.738  0.052 £0.026
HHey 41.493 £5.448 " 10.218 +5.542™ 0.165 £0.040 ™

** P <0.01 vs control group.
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Fig1 Dose — response curves of Ach — induced endothelium —

dependent relaxation. * P <0. 05 vs control group.
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BN R 1B 3 R K Fg & 200 FR4H ) i 22 ek 2, i
TR Z > (R 2) o DA ES5RIRAR Ca/LPS
R BRI AR T B, IR AL T 1 B4 5 T HHcy
+ Ca/LPS 4K [R7E N K T REBE A5 220 AR )1z
MIARTE BUE , THFE T KR E ML+ R /i, i
S TFIHFEHEAREEIRAS o IUAh, SEIRZETRET Ca/LPS 4
1 HHey + Ca/LPS 4 Ifil 3% NO 7K S 47%% % BB 40 8 3%
R, vWF 7K B AR (R 3) .

J 22 REASAE ZR LI AT 0 %o} B 40 K BB 2R B To
I, i 7 2 BE PR, 2 R i Ca/LPS 2 U 13 B B g %
I, i 35 2 B A8 18 S i A % s HHey + Ca/LPS 2 1|
A LR 4 i A EL 28 /N i A BEL 28, I 0 AT, il
JEI LSR8 AR ML B K R 8 I o 9 3 R B A
18 MRS FH BB B, R R BRI EE
. BERERDHE., #—PRHREAGEREKY, Ca/LPS
Y84 R B HHey + Ca/LPS 4115843 ik — 253
m(FE4), #n Ca/LPS A A RA B B MG 3R
AL AR TE B, T L4 P9 B2 2 B R A mT 3 — 25
YR FR I B A R A TR Ao

%2 LPSE520 h GRS MIEHR

Tab 2 Cruor parameters at 20 h after LPS injection (x +s)

Group n PT(s) APTT(s) TT(s) FG (g/L) PLT
Control 8 8.560+0.298  21.300+1.576  54.413 £5.859  2.373 +0.265 804.0 +41.0
Ca/LPS 6 7.770 £0.304*  18.060 +1.029** 30.557 +5.493* 3.417 £0.430™  558.0 +88.4™
HHcy + Ca/LPS 8 9.229 +0.727*% 24.129 +1.765**% 51.943 +6.245"  1.869 +0.243 % 442.0+67.2*

*P<0.05, * P <0.01 vs control group; *P <0.05, *¥P <0.01 vs Ca/LPS group.

3 LPSE524 h T3k NO,vWF 4L
Tab 3 Plasma NO and vWF levels at 24 h after LPS injection

(x +s. n=8)

Group NO( pumol/L) vWF
Control 33.530 £9.820 0.0487 +0. 0260
Ca/LPS 16.949 £3.227* 0.0961 £0.0291 "
HHcy + Ca/LPS 15.193 £10.750* 0. 1750 +0. 0760 ***

*P <0.05, *P <0.01 vs control group; *P < 0.05 vs
Ca/LPS group.

x4 WERERMITS
Tab 4 Microcirculation scale and score (% +s. n=10)
Group Scale 1 -3 Scale3-5 Scale5-7 Score
Control 10 0 0 1.540 £0.398
Ca/LPS 0 8 2 4.380 £0.747*
HHey + Ca/LPS 0 3 7 5.290 +0.709 **

**P <0.01 vs control group.
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o ALEETES 4 AR KRERSNRBER
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VWF 23 FEEK, HIH R 6 o] BUM R E B3 I, 7B
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HIFH Rt [E] 2R B HHey 2 3L T 1L 9 B 454 o

P& SCERIRIE ), Ca 5 LPS BB H M ARTE B
SR, A RIS NI B Hh SR U & IR R 20
Y, AT TS 2R AH AR AL, LPS 22K
IF P 2 T ) R T, TE IR TR B b 4 A R
WEENAG, BRTES LPS 2 H T & Hl Y
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T BRSO 5 T 0 B A SR
FA/NGRI 2 LPS i Fes v 5, BE 3 B A8 0 I L 5 F A4 I
B, X RSN FTER . 45REZH, Baiffi i
Ca/LPS & A5 K B, I F& REGAU0E BF 7T L BH S8 i, IfiL
TR NG RO SR . WA P B B 45 A 2 e A
FIZER I, R SRS A e 1 R LI A T 8B o A S
B EE 2/ 0B E, 8 F E R &M Re
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