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M M RS 5T & MBMEE D FREE L AT
HBiRZ 7 7 FABEREICBITA28RFEEH I VAT 0 - VILEDEE

SRKZEEMELHIBLS ML (B | ELEFHE)
3 . 2

TENMR/S A SAMRICBIT 2 HEEIR Y T 7 FONERE, BIRETE 797 A% S 7ERLMETHD. &<
CHIR ST L OMRELEBIR 757 b D L AEISETLR T, FORROVEDIZS T 7 PADHIRFAEITLNT
Wh, BRI LRIEOSERE L L CEIR TR %S T (intercellular adhesion molecule-1, ICAM-1) & il & P9 3z Ml 5%
#45F (vascular cell adhesion molecule-1, VCAM-1) ORBHOHMAHE ST %, LA LEIIRY 77 ORBIEE R A
Wiz B A EESTFORBIBRAFES LTV 2RI RHTH L. AFETRBIRS 77 PO/ NAETVEERL, #
RABETHZS 7 PNERE L EESTORBEE I VAT - VIVEOHE ST TRI Lz, SREY Y F42TEH
WCHIRE  FT 5 A/ ESIR 2 RS, BRALEAZRESROMEARE —BT 2 &5 (SHkE Uz € THEBIRD
BT, Wi, BEARSAEEARAWNEEIVATO-VERSAAHIVATO-VREAWIFIT, 1,
2, BEMRICHAIE S 47, BIRY T 7 M EANEBIRE OW AL L D ICIRILL, #IRAE ORISR R9RTEA B & OV
ESTORBEAERITLE. BEABHEHRAFEMIZ148£32,, mA 5219429 xm, AHRMAIII5T 41 pmb 5
78+48y mICRE L. —F, BILAF O VERAFRATI82E35,4mD 51162+ 148 pm, AWM T228+
21 pm#5 1002+ 141 pm EFEIRE L Tw7: @<0.05). FEHFFORIULER AW TV FNORNT L VCAM1 0%
i@!i%ﬁi’bf. ICAM-1i3 3 BRI A T08205%, FFEMAUT21L08%BNDARDL. —F, HILATH— VER
I X VCAM-1 DR HAFH KM T5.6 £1.3% 2 544.2+57%, FRERMAUTILE6E15%»560.0+E11.5% EHEEFEIZHEMmML
©<0.05), FFERWEEHEDOEIFHE WEBETH -7 <0.05). ICAM-1DFEBUTHFPHEMT54+£0.8% 25 31.6%21%, FAEMME
T59+09%% 5566+ 1.9% CRAWMALIEFEIIBELRBHRLR LA (p<0.05). LLEDHR,L iR 7S 7 b OMNERE X
EILAFO - VEARTEZICREL, 2OREEBRAREHNCHELLT VI LFHLP IR o7z, ICAM-184 [
VCAM-1 D534 PUREFRE 1. — 5 L THAME CBEICRHEL TH Y, MBUEDRAERF~OBGIRESNL. o TH
W57 N OEMEEREEOLIGERAOLEVERS 77 FEMRL, ILATFO—VERELHRT 2 ZEAEET
Ho.

Key words vein valves, vascular cell adhesion molecule-1, intercellular adhesion molecule-1,
intimal hyperplasia, atherosclerosis

TR S A SARIZR VB BREIR 77 7 FOREIRE, B3
LU FOBICHIT A WIREILIC & A %I, WRIOA R
OFEFREL-LTEELZMETH S, Kalan 5V 125 0 #lk
57 FOMIRFI LA RE S LTBY, BRL D b EHIETL
TV, TNFTHEIRY T T P OBTERIE 1 HET80~90%,
104ETH0~T70% LIESNTHE YD, ZoOMERKE L TR
iR, WaEMRAE, ¥I 7 b0y, MEEECRT,
BRI LSS E L ST WA, -SRI X b RN
Babh, #ik2 r A ToOBAEYTRIBRLHEREIZ L2
Mge, 1EEORE T AR CIEIRmEIc X 5L
EZHLNTWA,

VR DBBARTE(LIZ AN I T, MUBPIRZICHER, ) ¥/ SBkAS

TR 10412 A 28 H52AF, FR114E2 A 9 HEH

LYY, FIL5 OMEREF I X B 5 AN N AR O
EEIIRETA, o bREIs Ty A-8—=T77 3
— BT AEESFTh 2 MEREMEA ST (vascular
cell adhesion molecule-1, VCAM-1) & & UM B H2 % o 1
(intercellular adhesion molecule-1, ICAM-1) 2588, [Fw ST
W5? VCAM-1ik a4/ 147 7) v TH AHHIFEVLAA
(very late antigen-4) %) # > F& L CHRRMIML L (MER & 7
B, RIEMTA P R EDRIRIC X o TN MR
BT B, —F, ICAM-1E 324 » 77 3 TICET 2~
JSERISAE T BERS 5 L TV A PUE LFA-1 (lymphocyte function-
related antigen-1) % V) %> F& L THER, U v 33k EF S,
EEOMENEMILIZ LD LT A M H A 2T DIE)) (shear

Abbreviations ;| ICAM-1, intercellular adhesion molecule-1; IL, interleukin; INF-y , interferon-y ; LDL, low density
lipoprotein; LFA-1, lymphocyte function-related antigen-1; PBS, phosphate-buffered saline; TNF, tumor necrosis
factor; Vi CAM-,l_,; vascular cell adhesion molecule-1; VLA-4, very late antigen-4
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stress) 7 EORIFIC L ) BHAHEIMT HP, FESDO 2@y
£ DM HIRIEIL O MR- BV TICAM-1 & VCAM-1
OREBEIFEO SN T VDY, FOMBERMIZ BT 5 EIRAEH
OFIEANE & NEHIRIC BT 2SS TFORBE L ORBRIERS
FHTHB., .
TLEIRST T FELTHOS RS RRESERTCIE—FAD
MHE L 2R S R VwERAIHEE 25, —RICBIRS S 7 M %
T2 L &IE7 77 AR ATEIR MO NEAT 4 M5 & —Fd
LEHHERT S, LA LERFOFEST 77 FOMERR
THHETHHENH N2 Y | Z20BTIEIGRFTIZLBETS
7 FAMHEOEF LT IRIOREIZL L E SN TV,
B TIE, L) BBIRS T 7 FOBIRFEEE 0L
L7-PIERRE & BES FRBEOBRIIOVT, BEE LR
BL 2 RETEIEHILATO-VEZFE5 2y FICHT T
i DA
HEBLUHZE
1. %8
KERBIM) I 1R E 3.0kg B 5 3.6kg @ 42 FI DB AMEYE B A

BYHFERGE, B CSIRKET R B KRR
WETEM Y o7, BT Y T (24, ER) 150mg & HTEE

A PR P
y N
Z N
/ o\ N
Z o\ N
//“ ! ‘\ /\\
7 N \ L \
RO
/ - { \\
% 1 v L X

Teft lateral Jongitudinal
neck incision

Left common Facial vein

carotid artery Left external

Juguiar vein

T ha¥r (Hl, KB 0.5mg DFFAPFIESC & ) EHEA L
7o AP ORREEMERRICIE, BEAOBIRICSEBERERL, <~
MoV ES — V3 M)y 4 (B3B) Img/kg /R & FRf il L
7o, WETRIERE, MR \CRIEEATR WV E KBTS NS FTHOICE
Lx{To .

I. EBRRDOER

FERENY) DAL % B REML & LRSS % HEI g, AL
IR % BETE AR 0O I ERTE A 0 & DI T AN 204 THY Sem b2 b
TDRIBEL /2.~y o (GH, FEED 200 BAL/kg % BIRAE
HU, BEESREEE, DL EETAEAEDIRYEDR
L7=t%, BT MIRSISES % Bede & 2 (oM SERIR O BEH & Lol
Z5emBEL TV Ny 7 fEHFCHlT U7z, BEEEIRO 2
A 54 Lem BN 7= DRI O S ZEFHIR 2 t0BT L, SF3EEIR O
N ZAE T L7 R CHREEBIIR % Scm Bl L T 24T Tl
WL, BEIRONEATH MR SREBIRILE & —3 ¥ 5 L9 12548
HIRGE TR & R S & TREBRE 80 TaL v Ak (=572
v, BE) FHOTHUME Lz, WESRT L2k, —kH
WCAREBIRENT & MR L, BIRS T 7 MM & i LIRS
ERERR L 7o, SRICHBEBNIR % B ONERT LA 5mm 13 L YRR L 72,
Bk QR RA~OBREFEREFH L CHIROEN S X U5
[RA DD Z £ 2em i3 3L, REESIR QBB ITRE L

B
Facial vein
Left common
carotid artery Vein valve
Left external
Jugular vein
D

Jugular vein graft

Left common
carotid arlery

Fig. 1. Schematic drawing of surgical procedure. (A) Left lateral longitudinal neck incision; (B) Left common carotid artery and left
external jugular vein were exposed on the left side of the neck; (C) With use of continuous 8-0 polypropylene sutures, end-to-side
anastomosis (proximal end of jugular vein was anastomosed to the side of distal common carotid artery) was perfomed; (D) End-to-end
anastomosis (distal end of jugular vein was anastomosed to the end of proximal common carotid artery) was perfomed. Reversed vein
was interposed as a bypass graft in the common carotid artery. Arrow indicates direction of blood flow.
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o, BIRZ 97 FEM2em 2B L) WY EBRY ML, £
DFEBIRT % R L, RIESIRO.LIEBINTG & #k2Z 7 b
DHFHE S0 TOL VR EFAOTHAYE L7z, HEEIIRDE
W& RIS A LIRSS 7 P RILTEIEIEAT I BE L, Bk S
57 ML BINL NRAEFABER SN (D).

1. BEEH

BRSNS A RNRZETVAERE, BE LTy F21TNEE
£ (RM3, ERS, T¥) oM FH4E»LRBEET
WEAREE L, TFVERE 1LBERE, 2:8ME, 3EME
WENRFR T AT OEHHKREE 2T TEIRS 7 7 b £l
AETE & ¥ 7.

2. BalVAyFo— VAR

WRTELZRE SRR -0, YHF2AMIBEBIL AT
— VRN (2% 2L A7 0~ )VEERM3, RERE) OBR
FEMUHALHBESEEALATO—VEBEL L 70V
ez 1 BREE, 28ME, 3BEEKCEAENLTHWTOER
BRLABLFETEHIRS S 7 b 2HH LBEE i,

M. MEHRE

ERTFMERER, LEBE, 28ME, 3AMEICEE
{RESWH A, miEELEREARMLE @K, KR zHW
TEHRERD S MERN LT, MEIVATE—VEE MY
)74 FEEFNELE. ABCE 736 EESTEE (B
W, WE) BER L.

V. #E#Fa0RRet

FEARNE S A 7S AEBGERL & B Ak S FBEL, 757 b
BIREE L RSB AR E S E EHIRS 77 P EESIC
WL, 8RS 7oA B L CEHBYEH LY
2mm BN S ES3mmOEIR ST 7 MERE FnER
BRECL 72, A A 30T & 0 BRI L 7248 & 3R A O AR
FEA, SRSV AR A5 A & FRET L 7B 4 B AR FF 00 AR
EAR L L THBSENRET 24T 2 72,

ZARIL0.CT 2289~ F (Miles, Elkhart, USA) (23 L,
BRELT T 7 ERT 4 ymDESIZHEYL, YF7ra—F
127274 F @RiEL%, ®) B L, 1aBmaieT
WS, T by G, KER) 2T 105 B oREE 24T
of. BEOHEGRETH L, BMEIC ClEEOREEZBE
L. 8k 57 bORENSPELAENOER E TOREEE%

Biky7 7 FomEREEL LCHElE L.,

V. REHES PR

FEREE, TEIV/-EdFr- RNt F L ¥ —YHEAEE
(avidin-biotin complex-peroxidase, ABC) &2 T{7-»7:. O.CT
VRN ICEEL, BELTT 7 MEARER 4 pmOEK
IZHEYL, YIra—-F4 AT AN @B AT L
55 HERICTEHRSEHE, —20C7E > (R 12T15
SEOBEET - 2. KITY) Y EEBEEAIEAK  (phosphate-
buffered saline, PBS) (pH7.5) (AR, ®H) IKRLH%,
NEESRVF F 2 F-¥ 5 HET 5720 03%BERILKEM A ¥
J =220 MR E S E T 100 MAEKTHRE L. EEE
MRS 2720, 7YMETNVT IV (Fa - Py,
) #FRICTC209BRIC &, —XkRHEE L TR
VCAM-1 €./ 7 0o —+ L¥fifk (=7 X 1gGl, ¥ @ — > 1.G11B;
KRAARBSE KK 1100512 FRL, $LICAM-1 £/ F -
F A (77 R IgGl, 7 01— 1A29 ; RKAAREIE AK) &
200IZHRLT, 4CIKTF S 7 MERE —BRKILE €7
RIZPBSIZ TS M3 EuEE L, TRinfke LT+ iE#
K ABLUHIYEA L 707) v YFHE (52 -
Txr) FERIZTI0ABRG S, PBSIZT 54 3 |k
B, RVFXT Y —VPEBA ML LTEY Y (Fa U
IRY) BERICTI0ODMEG S8/, PBSIZT5 4 H 3 Mk
%, 0.03% BRI LATZEEMAA02%3,31-YT7 I/ NV FPY
MEER Y RS (FIE) 1 CHEMSE TR BIRELERAL 2%
5~74HERICTRIGE ¢, ABEKTI05MESR L 72%,
AT REV) VTR ET o7, EARKETR, B, &
BAEBATL, <) /= (REME) ICTHALRELL, 2
NoDYBEOFERMIT— KPR E PBSTERL, RISHBEEL
TAH5I L THERL.

BiIR7 77 POYIFIZBWTY T 7 FEROBNEMBE L
ER BT EE L, SUERAREMEE T RN EMN
MBI T2 R TIRE L 7.

V. #EEHPaoRREt

BoNREITTRTXESDIZTERLZ, PFHEOED
e L Fisher's O —JLE BB ILEE AV /2. HRTOHK
B LR TOREREED B EAE D 2 Student’s Ot
FEERHV, HEENEERERESBRME D - THEE

Table 1. Serum cholesterol and triglyceride concentrations in rabbits fed with standard and high-cholesterol

diets
Time Grou No. of Total cholesterol Triglyceride

P rabbits (mg/dl) (mg/d1)

At the time NOR 7 24+5 34%5

of operation HCD 7 223 34+7

1 week NOR 7 27+4 37+6

after operation HCD 7 8554212* 41+14

2 weeks NOR 7 2949 38+6

after operation HCD 7 1281£75* 45£9

3 weeks NOR 7 3112 39+3

after operation HCD 7 1495 +174%* 47413

NOR, normal group fed with a standard diet; HCD, hypercholesterolemic group fed with a high-cholesterol
diet. These values are expressed as x 3=SD. *P<0.05 compared to control (one-factor ANOVA).
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Table 2. Difference in intimal thickness of proximal compared to distal to the vein valve regions in standard-
diet rabbits

Time No. of Proximal Distal P
rabbits (g m) (pm) Value

1 week

after operation 7 14.8£3.2 15.7+4.1 NS
2 weeks

after operation 7 19.1+43 224+54 NS
3 weeks

after operation 7 21.9+29 27.8+4.8 NS

These values are expressed as x £SD. NS, not significant.

Table 3. Difference in intimal thickness of proximal compared to distal to the vein valve regions in high-
cholesterol diet rabbits

Time No. of Proximal Distal P

rabbits (e m) (e m) Value

1 week

after operation 7 18.2%3.5 22.8+2.1 <0.008

2 weeks

after operation 7 77.5+4.2 117.2£5.7 <0.01

3 weeks

after operation 7 116.2%+14.8 1902+ 14.1 <0.03

These values are expressed as X = SD.

Fig. 2. A composite photomicrograph of a cross section of the
wall of vein with standard diet. (A) At the time of operation.
(B) At 1 week. (C) At 2 weeks. (C) At 3 weeks. H, intimal
hyperplasia. X 200 in hematoxylin and eosin stain. Bar
indicates 50 pm.

HY gL,

b4 &

. MEaLxFa~-ibe b)) ESAFR
BEANLBILATO—VAROMEILAFTO—LE b
U7 A4 FOBEOHBERLIRLA. 1, 2, 3#EME
NDMFEILAFO— VER, BEERT, theh2rt ; :
4mg/dl, 29+9mg/dl, 31+12mg/diTH-o7:. HBIL AT Fig.3. A composite photomicrograph of a cross section of the

O— VEBET, ZALENE55E212me/dl, 1281 + 75mg/dl, wall of vein with high-cholesterol diet. (A) At the time of

. . - s N operation. (B) At 1 week. (C) At 2 weeks. (D) At 3 weeks, H,
1495+ 174 mg/dITH Y, EDORHIZBVTHFEILVAF T — intimal hyperplasia. X 200 in hematoxylin and eosin stain.
VEBTHEIIRMETH o7z (P<0.05). MFELY 774 Bar indicates 50 zm.
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FIEFWENORSIZBW T MEMICEEE o7,

< 80 1. FREERPIFTR

& 704 EREBTL, 2, 3HMEOBIRS TR MR 2
= 60 NEN148+32,m, 19.1+43,m, 21.9+29,.mTHY,
a SRR MR E Z 2157 £4.1 pm, 22454 m,
£ 907 M8+48umThHol (2. —FEILVAFU—LVARTH
v 404 1, 2, 3:EMEEOBIRS AN O MmE BRI 22182+
Ié 30 - 3.5 pum, 775+4.2 pm, 116.2 £ 14.8 /zm'("‘&) h, BENICEE
% IZHIn L7z (p<0.05). #RFERMAOMEEREEIZ L Th
5 20~ 228+21,m, 1172457 g m, 190.2 £ 141 xmTH Y, WF
E 104 ROBSSITBV TS REEM S LTABIEIL TuR
a . » (P<0.05) (3). WH AR M ORI AT

T T

1 2 3 ThY, 35— eLEOTTAF VR4 FEHMEY»S
i Wi EaLATO - VAERONRIEE &I
Fig.4. Endothelial VCAM-1 expression rates in vein graft Tﬁﬁiéh'ﬁ: E,f m’jl 4 ﬁﬁi ‘“H% e ﬁﬁfd %
segments proximal and distal to the valves at 1, 2 and 3 weeks NTHRBEES, EICHRGMR GBS h T, Wik
after bypass in rabbit with high-cholesterol diet. B, proximal LbABETREIZIZ 7077 =380 L -7z (K2, X3).
segments; &, distal segments. ECs, endothelial cells. . RIS B
* P<0.05 compared to proximal segments (Wilcoxon test). | VCAM.1 (033

VCAM-1 expression was progressively increased with time )
and significantly higher in the section distal to the valve. EEARTIET TS TVCAM-1 O5BIE R {, FPiK

A C

Fig.5. Photomicrographs showing immunohistochemical staining for vascular cell adhesion molecule-1 (VCAM-1) in vein graft from
rabbits that with either a standard or a high-cholesterol diet. Arrows indicate the VCAM-1 expression in vein graft endothelium. (A) After
1 week with the standard diet. X 400. (B) After 1 week with the high-cholesterol diet. X 400. (C) After 2 weeks with the high-cholesterol
diet. X 400. (D) After 3 weeks with the high-cholesterol diet. X 400. Bars indicate 50 pm.
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,\\ OoU
80 <
g g 70
%) 704
() -
8 60 S i
g 7 % 50
S~
1) 50 ©Q
= 4
3 %) 40
g 404 g 30
2 30 )
[72] -
% g 20 -
é 20 E 104
10+
£ 0 1 . .
0 T , ml
1 2 3 Weeks
Fig. 6. Endothelial ICAM-1 expression rates in vein graft Fig. 7. Endothelial ICAM-1 expression rates in vein graft
segments proximal and distal to the valves at 1, 2 and 3 weeks segments proximal and distal to the valves at 1, 2 and 3 weeks
after bypass in rabbit with standard diet. B, proximal after bypass in rabbit with high-cholesterol diet. £, proximal
segments; distal segments. ECs, endothelial cells. segments; K, distal segments. ECs, endothelial cells.

* P<0.05 compared to proximal segments (Wilcoxon test).

Fig. 8. Photomicrographs showing immunohistochemical staining for intercellular adhesion molecule-1 ICAM-1) in vein graft in rabbits
that with either a standard or a high-cholesterol diet. Arrows indicate the ICAM-1 expression in vein graft endothelium. (A) After 1 week
with the standard diet. X 400. (C) After 2 weeks with the high-cholesterol diet. X 400. (D) After 3 weeks with the high-cholestero! diet.
X 400. Bars indicate 50 gm.
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B, BLOREMAIZEI Bhol, BILVATE-VERT
1, 2, 3EMEETVCAM-1EBENHFPEMAZhEN
5.6 & 1.3%, 21.7 £ 3.6%, 44.2 £ 5.7 %, FRMMAT1L.6 £ 1.5%,
30.1 £3.7%, 60.0 = 11.5 % TH o 7z (X4). BRI DR ML
WA THEEIZVCAM-1 BRENEE ThH o 7= (P<0.05).
VCAM-1 BB O—FI R 5IZRT.

2. ICAM-1 0%

BEAETIEL, 2EMEICEDT, 3EKEDAICAM-1
FEHEDSHPRMTO0.8L0.5%, FEMMT21+08%THo7:
(), BaLAFO— VERTIRFRE, 3L CFRMA
EBICICAM-1ORBRA 1 EBME T2 -k 3EoMaEEE L
THEHLN, 2BIU3AME TIXEEOEL L /-fIfafEe L
THEH LNz, ICAM-1BHFEIHAFRFATENRENS L
0.8%, 29.4 +6.5%, 31.6 2.1 % Tdh h, FRMEMETEA TN
5.9 4 0.9%, 48.0 %+ 5.3%, 56.6 £ 1.9% TdH -7z (F7). LAME L
AR & RERAEB ORRICE T Lo 7205, 2 B LU 3EM
HTEREMEOFTHIICAMAAFEEIZRIE L Tz, ICAM-
BHO—FI % HSIZART.

£ =

BRZ T 7 P OEMBEMFHESNABRETH, KKLEL
THREIRY S 7 MIEBIRSA SARICBITLERE RS F 7
FFETH S, BIIRZ S 7 MIMMERTRERBIREORIR,
RERETEY SOMEI DY, ADRATLE RS
BWThHs, BRSS 7 MIBREBRTH 2 FFERTRIE
AHIE SN VESEE L, BER A RO REHIZB
THEHESATYS., LPALERSS 7 MBI RLEELRR
HIIBR 77 P &) b ERVEREBEERETHS. BIRST 7
MEBR Y T 7 MICHSTEHABERFEEICELCY, TER
WA NRAWHROBEBHEERECEREL TS, 20X L
ko5 7 b ORFEUSILOBEROUEDIZERS Z 7 Mizkw
R A DT RE S AIESE DS 5T 2 W REESN S 5 .

BRI 7 FAOBRFEY TS 7 VHEO—ERE T HHRE
H3d 597 Bosher & ® |ZEKN OEBRE)YIZ BV THIRR
A EREOETICES L TWwA I L P LI L7, Chaux
519 3RS T OBEEIEE L L AIIHEIML, ®kRFO
FHETE DR, BEICETTS EMmE L. ABIETLE
PRI R TCONBERNES F RS L Y BETH Y, #HIRF
DHEHEDPHNEREIZEE L TWAZ EARBE SN, HILVAT
O— L EE S22 EICABEREN S SAMBRRER L )RS
S TWVABI ENFRER SN, EEIWR A XA V78R 7
57 bOBRFIEMEIECHBREL, BRIEMICE - THIRY
57 NAOIKBRICHESZ 5250, L CMESEEB TR
BB WIEAER ZRNIE L 5 72O BRI O FEERA &
BENTWVWE, BIRFPOEXETBZLEEN LR, ELiEoEma*
HARTELOBEICKE S BESLTWwEZ LD s hT
WV, KR T BIRFAOFEEISMBORK LTI &R L, 7
FKAYERL O MAEPIZIZ TN I E Uz L2 & b AEARE A
R L7 HEIN, BRFZSS 7 VOBRTE®RICS L, LT
BBLRIZTEER LR

19894, Osborn b2 {338y 0—= > 7k (differential
cloning) # W, 4 % —14* (interleukin, IL) — 1,
B X UIEEHIEETF (tumor necrosis factor, TNF) 12 X 0 i&HA4L
ENTPIRMB L D cDNATG A 7T ) —%fERR L, & MY 8

MR DHEE E RIS 29 F& LTVCAM 12 70 —= 7L
7. 8512, Riceb ™ 13, a4 1A Y7 7 ¥ VLA4MN
VCAM-1DY) # > RTCHH I ExBHohic L7z, —F, ICAM-
153 TIXLFA-L S FEBETAMERT, IgA—1—=77 3
— B LY, MENEMA, MEFER, LEMRE o722
B4 IEEmAMABIZRIBLT, IL1, 19 —7x0r—y
(interferon-y , INF-y), TNFA2 &IZL DI E LT3,
ZOSTIIEMMBEMIKTIEE ALRBEZED VA, i~
a7y =R YNERI L0 BRI 2 EEEE(L S 7oA
Iz CEHT 5.

N B OBEE SRS O W RRE K € I PR M 1 5
L, BIE, UYSERIEET L. ICAM1IGEE OMENE
MR B A6 LTV B 2%, RAEEAL U RIRILI AL O MR R
AT FORBIHEMT 2. —F, VCAM-LIZIEER 2 ILEMN
AT IZ R0 B S, RAEIRAL R HEIRTALEBAL Tl3 & DFEH
FHOD., INLOEESTORBEINC L Y BER, T v 8
HRASEE L, SOIHBRSET NI 2 MY VNI~
1 (monocyte chemoattractant protein-1, MCP-1) R EE{b{KILE
1) REF (low density lipoprotain , LDL) 7 & D #ELMAERE F O
WG VHETRICEET S, NEZRELCEREIYI DY
7F=TRabL, AARY I —ZHEEN L TEALE®EL
LDL Z BU D JAA Ak b+ 5 2%, < 07 7 — JidM/MR
i3 5K F (platelet-derived growth factor) °IL-1 % #4 L,
TR ONBE~DOEEPLHK TOREENR, WEIZESL
T g 2RO Ty o SERIZIEHEL S KB 2 D, INF-y,
IL4 %#8EEL, ICAM-1l, VCAM-1OFEBHREZFEL, SHRsH
KR YNBROWETBA~OREERET S, 0L K
WALEADOBE w7077 —Y, ) EROEHICIEIELD
FEEFOOE DL LTICAM-1, VCAM-1 DEESTHHEE
TAHARUEIEZ ONTV S,

ZOMICHEEELES L TWwA I EARENTWAS. LDL
OB LEEOBRCERICHMLY) Y RE) VT AT T F
54 L3 > (lysophosphatidylcholine) %55 % I & P & AT 1=
YR LT, VCAM-1, ICAM-1 D#if 3R T HH % BIRM 121
mEg-zeds, ILL, INFO L) A A4y F
FEYVEBHOPIZRLELIMTH B Z EATRENZE, £
TEAL S NIRRT A N A LB X B VCAM-1 DFEH
EELIRET L EORELALNSLY, KR TIEHF A D
A vOEIEL TV RV, BILAFa— VED Y F TH
ENTORBESHEECH 72 b, TORFEOES b RE
SNhb,

B G, MFTICPES 37057 (shear stress) AT REAIAE %
EELSEAMEO—2 L EZ LN T VLM, LD &
BNFMAITER T AL FE—F b o T\ B0, MERIZIER
HRPEREE L) ET 2B N e HIIRTTnaE, Ih
R AZENE N L IR, ORICERT BT IR
(wall shear stress) & IMFEIZE-T { HEHRFES (normal stress) 7°
FOEERLOTH A, B, 0 IEIIGMmEMN ZMA < TE
BB DR BB R EH T 2 S LS O C e o TE LY,
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Abstract

Late graft failure in coronary artery bypass grafting with a saphenous vein has been attributed to a combination of both
intimal hyperplasia and atherosclerosis. Thus, saphenous vein grafts in humans have a markedly limited long-term patency
rate compared to that of internal thoracic artery grafts. The presence of vein valves has been suspected to be a factor that
influences the formation of atheromatous lesions. The expression of vascular cell adhesion molecule-1 (VCAM-1) and
intercellular adhesion molecule-1 (ICAM-1) suggests that these molecules may play a role in the formation of atherosclerotic
vessels. However, the factors responsible for the susceptibility are not completely understood. To test the hypothesis that
vein valves may influence this process, we studied 42 rabbits with jugular vein grafts interposed into the carotid arterial
circulation. We investigated the wall thickness and the endothelial expression of VCAM-1 and ICAM-1 in the vein graft
during the early phases of diet-induced atherogenesis in rabbits in vivo. Rabbits were fed either a standard diet or a high-
cholesterol diet (containing 2% cholesterol) after surgery. Both groups were further divided in to three subgroups of seven
rabbits that were sacrificed 1, 2, and 3 weeks after the operation. At postmortermn examination, two 3 mm-segments, proximal
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and distal to the vein valve, were harvested from each graft for histologic and immunohistochemical studies. They were
stained by the ABC immunoperoxidase method using monoclonal antibodies against the VCAM-1 and ICAM-1. The wall
thickness distal to the valve of vein grafts increased with time from 15.7 4.1 xm to 27.8 = 4.8 ,.m with a standard diet and
from 22.8+£2.1 pxm to 190.2 = 14 xm with a high-choresterol diet. They also developed more severely in the segments
distal to the valve than in the segments proximal to the valve (p<0.05) within 3 weeks with a high-cholesterol diet. VCAM-1
expression with a standard diet was consistently absent, although the expression rate was 12 % after 1 week with a high-
cholesterol diet and this increased to 60% after 3 weeks. ICAM-1 expression at 1 and 2 weeks was absent with a standard
diet, although weak ICAM-1 expression of 2% appeared at 3 weeks. On the other hand, ICAM-1 expression was increased
to 6% after 1 week and increased to 57% after 3 weeks with a high-cholesterol diet. Both VCAM-1 and ICAM-1 expressions
were significantly higher in the segments distal to the valve than in the segments proximal to the valve (p<0.05). Our findings
confirmed that wall thickness of vein grafts developed more severely in segments distal to the valve than in segments
proximal to the valve (p<0.05), especially with a high-cholesterol diet. In addition, the expression of VCAM-1 and ICAM-1
in the endothelium of vein grafts was significantly higher in the segments distal to the valve than in the segments proximal to
the valve. In conclusion, intimal hyperplasia of the vein graft was inclined to occur at the segment distal to the valve,
especially with high-cholesterol diet. In order to improve the vein graft patency, elimination of the valve in the vein graft and
control of hypercholesterolemia are important.



