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Mechanism of intimal hyperplasia development at valve site of human vein graft

KIKUCHI, Shinsuke
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Venous valves are essential, but are prone to injury, thrombosis and
fibrosis. We compared the behavior and gene expression of smooth muscle cells (SMCs) in the valve
sinus vs non-valve sites to elucidate biological differences associated with vein valves. Tissue
explants of fresh human saphenous veins were prepared, and the migration ofSMCs from explants of
valve sinus vs non-valve sinus areas was measured. Valve SMCs demonstrated greater proliferation in
tissue explants compared to non-valve SMCs. Valve SMCs also proliferated faster than non-valve SMCs
in response to PDGF-BB.PDGF-FGF co-activation system caused the difference between both SMCs.This
mechanism was applied to the ex-vivo, but no difference was seen cell functions between both SMCs.We

finally tried gene screenign using RNA sequence, demonstrating that 37 genes were differentially
expressed by valvec compared to non-valve tissue (11 veins).
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Table. Differentially expressed genes In valve vs nomvalve intimal-medial tissue

2

3
2
g

:
5

i
|

2
5
3
g

GATA binding protein 3

§
8

PaPPAZ Pappalysin 2

:
5

Parathyroid hormane 2 receptor 219

;
B
§

Histamnine receptor H2

3
3

Keratin 7

i
g

PKHDILI Polycystic kidrey and hepatic disease | {autosomal recessive|-ike

|

8
g
§

Complement component &

£

B8P Myelin basic protsin

T
B
§

T-NDS Mitochondrially encaded NADH dehydrogenase 5

E

8
§

Tryptophan hydroxylase 1)

£
§

|

&
8

intergenic non-protein coding RNA

£
§

Spait-like transcription factor |

z
B
B

Stem cell factor receptor

;

Potassium valtage-gated channel, KQT-like subfamily. member 1 189

<SIHCER>
@O Szilagyi DE, Ann Surg. 1973
Sep;178(3) :232-46. Biologic fate of

autogenous vein implants as arterial
substitutes: clinical, angiographic
and histopathologic observations in
femoro—popliteal operations for

atherosclerosis.

5. ERRERLE
(WFFe . Aoy K OSBRI 72 51
RN

UEsEams G4 1)
@ Kikuchi S, Chen L, Xiong K, Saito Y,
Azuma N, Tang G, Sobel M, Wight TN,

Kenagy RD , Smooth muscle cells of


https://www.ncbi.nlm.nih.gov/pubmed/?term=Szilagyi%20DE%5BAuthor%5D&cauthor=true&cauthor_uid=4729749
https://www.ncbi.nlm.nih.gov/pubmed/?term=Biologic+fate+of+autogenous+vein+implants+as+arterial+substitutes%3A+clinical%2C+angiographic+and+histopathologic+observations+in+femoro-popliteal+operations+for+atherosclerosis

human veins show an increased response
to injury at valve sites , Journal of
Vascular Surgery, 67 (5) (1556 —
1570) , 2018, doi:

10. 1016/ . jvs. 2017. 03. 447

Kikuchi S, Sasajima T, Inaba M, Uchida
D, Kokubo T, Saito Y, Koya A, Uchida H,
Azuma N, Evaluation of paramalleolar
and inframalleolar bypasses in
dialysis— and nondialysis—dependent
patients with critical limb
ischemia., Journal of Vascular
surgery, 67 (3) (826 — 837 , 2018,
doi: 10.1016/j. jvs.2017.07. 116.
Kenagy RD, Kikuchi S, Chen L, Wijelath

ES, Stergachis AB, Stamatoyannopoulos

@ 3G 124>, The usefulness of

ultrasound—guided lower extremity
nerve blockage (UGNB) in
infrapopliteal artery bypass grafting
for frail patients with critical limb
ischemia, 201745 H 31 H-6 H 3 H,
San Diego (USA)

S92 201744 A 19-21 A, HJE
53574 NN o RAY A TS s p PR o
A=A AT AV S (NI

M {E40. Involvement of
Hemodialysis to Intimal Hyperplasia
Development in Paramalleolar Bypasses
Vein Graft, 2016 46 A 8-11 H.,
Washington DC (USA)

J, Tang GL, Clowes AW, Sobel M, A 6. WFIEHLRE

(1) WFgeEHE

1 1Z/ (KIKUCHI, Shinsuke)
JEJNERFRS: - S - B

WF7eE 25 : 80596297

single nucleotide polymorphism of
cyclin—dependent kinase inhibitor 1B
(p27Kipl) associated with human vein
graft failure affects growth of human
venous adventitial cells but not
smooth muscle cells., Journal of
Vascular Surgery, 69 (1) (309 -
317) , 2018, doi:

10. 1016/ 3. jvs. 2016. 12. 113.

@ Sobel M, Kikuchi S, Chen L, Tang GL,
Wight TN, Kenagy RD, Clinical factors
that influence the cellular responses
of saphenous veins used for arterial
bypass. Journal of Vascular Surgery,
2018 (article in press) doi:

10. 1016/ j. jvs. 2018. 03. 436

(EaFFK] GH4F)

@O ZH 124, Smooth muscle cells of
human veins show an increased response
to injury at valve sites. HA{HER#R
FRIMIRB T £ —7 A, 201841 A 6
H. HH



https://www.ncbi.nlm.nih.gov/pubmed/?term=Sobel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29914830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kikuchi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=29914830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29914830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=29914830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wight%20TN%5BAuthor%5D&cauthor=true&cauthor_uid=29914830
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kenagy%20RD%5BAuthor%5D&cauthor=true&cauthor_uid=29914830

