CN 43-1262/ R #EF)fkhE b 44 & 2003 5 11 55 6 493

[XEHS]  1007-3949( 2003) 11-06-0493-05 « SLIG 5T

1o 5 Ak P BRI 80 R R~ D R I e
xR I P L S 2 A A

BB, &= A, T4, BEa 54T &k, ARE, EEFER
(1. LA FE_EARFRBHFLEREEESHA BT 200092
2. B K Saitama Medical School 25325 ## F; 3. H K& EEKFH—A4H

[R81F] »EAES, ZRAAFRARbENT St o FHEGMFER, LFEHTHE FRBHEL
P, EARABR;, AN BRH—ALE; LFH4E

[ E| SRAFRARLERIIEHRBERLG —FEIEARBRF. I=RAZARSFHLFTFTRAA
FRABRKEES ALDRELR TFEAERB. AFXAENIZRAZTARFEASEAE FRAKRLE X
B, 5t i, A e T B AT A GG OL, FIBF & B A E Bk AUBR e JE S SR M B AT A M HcR. 36 R
Hitt Sprague Dawley X R 44 A4 M B4 B A F B AB G, SHRABALT ARK SRR ERAKR L
ML FTEH0.5% F A K. BAHYHAELELEFTFETRRKK2 BB, FRWG A0 345k,
MR e dn 28 d P Hede R 3 A oM o EHRGHF L. TEMAZTABRFRANOGE A FRAR LERISF T
KETRE Mt b EHAERMNE TN EL XTRESZRAAERARDERIG AN LRE—ALR LS EH
£

[FEIS2ES] R363 [ CEAFRIRAD] A

Hyperhomocysteinemia after an Oral Methionine Load Impairs Angiogenesis in Response

to Hindlimb Ischemia

DUAN JurrLi', LI Yue’, WANG YrChen', PAN ZhiHong', GAO Xing Wang', PAN Yong Yu', FANG GerrQiang', and Mu-
rohara Toyoaki’

(1. The Department o Geriatrics, Shanghai Second Medical University ; 2. The Department o Pharmacology , Saitama Medical School o Japan; 3.
The First Department  Internal Medicine , Nagaya University , Japan)

[ KEY WORDS] Atherosclerosis;  Methionine;  Endotheliunr derived Nitric Oxide;  Vessel Angiogenesis;  Homocys
teine;  Collateral Vessel

[ ABSTRACT] Aim Elevated plasma homocysteine impairs vasomotor regulation. Hyperhomocysteinemia (HH) is an in-
dependent risk factor for atherosclerosis, which causes peripheral arterial occlusive disease.  Thus, we examined whether HH in-
duced by oral methionine load modulated in vivo angiogenesis in a rat model of hindlimb ischemia. Methods Male Sprague
Dawley rats were divided into 2 groups: the control group was given tap water, and the other group was made HH by daily intake
of I-methionine (1 g/kg body weight) in drinking water. At the 14th day of the dietary modification, the left femoral artery and
vein were excised, and the extents of angiogenesis and collateral vessel formation in the ischemic hindlimb were examined for sub-
sequent 4 weeks. Results Plasma homocysteine levels significantly increased, and plasma levels of nitric oxide and tissue
contents of nitric oxide and cyclic guanosine 3, 5 monophosphate significantly decreased in the HH group.  Serial laser Doppler
blood perfusion analysis revealed significant decrease in the ratio of ischemic/normal hindlimb blood perfusion at postoperative days
7, 14,21 and 28.  Postmortem angiography of the ischemic limb revealed a significant decrease in the angiographic score at posto-
perative day 14 in the HH group.  Finally, immunohistochemical examination of the ischemic tissue sections showed a significant
decrease in capillary density in the HH group. Conclusions In summary, oral methionine- induced HH impairs ischemia in-
duced angiogenesis and collateral vessel formation in a rat model of chronic hindlimb ischemia. The mechanism appears to be

mediated at least in part by decreased bioavailability of endotheliunr derived nitric oxide (EDNO) in the HH state.
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Figure 1. Ischemic/ normal hindlimb blood perfusion ratio
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Figure 2. Angiographic score at the 14th days after operation

2.4 GREBHALAKFREZELETEMMERN KM
MEMMEZE

N 2T R HH 2P S B0k I A =
5 M g i KT B I R AR AR O, BUR S 28 14 R
B A EESR T B WOV LA YD, 3 8
T T R PR YL S 4 LA R 1 B A I P R A
i, 76622 AR R (UK 400 3%5) MR 8 7 &2
FEVERBAINE . 45 R LW, HH 48k I 40
I/ 25 B B B AR F X B4 (17. 0 £0. 8 t 30. 3 £
1.2, P< 0.001) (& 3, Figure 3); 1 JE &R 10T 57 75 41
B4 i A 2% 0 OC 5 ZE (29, 0 £0. 3t 30. 0=
1.6, P> 0.05) ( &l 4, Figure 4) -
2.5 MBEEDNESH

ARG 14 R, HEZR WK HH A 1311,

I35 Hey BE T3 A, — F AR BAR T Xt
AL PR A 3 B i I I H M =R C

B2 22 51 3% 2, Table 2)

2.6 BRIMALP—FUEMTHEBRESHEFNEE
N T KRB M A HH 5 — Sk & e

KA, ME T orIMAH L — A E AR S H

TR, SRR, HH 2 8 i 4 2 — E AL R R

WL S & R B AR T X REZH (3R 3, Table 3) .



496 ISSN 1007-3949 Chin J Arterioscler, Vol 11, No 6
401 40
or
e B :
£ 30F £ 30}
= S ——
@ @
:l:J 20k Ei ol
© < a = e
| = 10}
[ & L_::
== — 1 __ 1 _
- Control HH

HH

B3 AE4dRMTEEMMEZE  /hef: G0
(per higlr power field) o+ a: P< 0. 01, 5%} i@ ( Control) 41 HL%2

Figure 3. Capillary density of ischemic hindlimb at the 14th
days after operation
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Table 2. Serum biochemical parameters
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Figure 4. Capillary density of nonischemic hindlimb at the 14th
days after operation
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X HE AL 4.3%0.6 13.5%0.8 47.2%2.3 1047 227 47.0%2.5 8511
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