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Altered Expression of /43 Integrin on Sclerotic Aortic Valves
in a Hypercholesterolemic Rabbit Model

Chan Beom Park, M.D.*, Young-Du Kim, M.D.*, Misun Choe, M.D.**, Ung Jin, M.D.*, Seok-Whan Moon, M.D.%,
- Yong Han Kim, M.D.*, Chi-Kyung Kim, M.D.*, Keon Hyon Jo, M.D.*, Jong-Bum Kweon, M.D.*

Background: Although agortic valve sclerosis causes no significant hemodynamic alterations, it is associated with an
increased 'risk of cardiovascular death and myocardial infarction. However, the role of 33 integrin in aortic valve
sclerosis remains unclear. Material and Method: Twenty male New Zealand rabbits were divided into two groups.
Group 1 rabbits - (n=10) received a normal chow diet, while group 2 (n=10) rabbits received a diet -containing 1%
cholesterol for 12 weeks. After the rabbits were euthanized, their aortic valves and ascending aortas were excised
for analysis. Resuft: Total serum cholesterol (2,148.3+1,012.5 mg/dL versus 53.7+31.8 mg/dL, p<C0.05), triglyceride
(240.4%218.3 mg/dL versus 31.616.4 mg/dL, p<0.05), and low density lipoprotein (LDL)-cholesterol (2,065.3+960.9
mg/dL versus 29.1£30.9 mg/dL, p< 0.05) levels were significantly higher in the cholesterol diet group compared
with the normal- diet group. Myofibroblasts and macrophages were more highly expressed in the aortic valve
leaflets  of rabbits in the cholesterol diet group than of those in the normal diet group. A real-time - polymerase
chain  reaction revealed decreased /£; integrin mRNA levels in the hypercholesterolemic aortic valves and aortas.
Conclusion: - The present study shows that hypercholesterolemia induces aortic valve sclerosis.  These findings
suggest that alterations in 43 integrin may play a role in the development of aortic valve sclerosis.

{(Korean J Thorac Cardiovasc Surg 2008;41:687-694)
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ceptor) 7] Z-uk A (Organogenesis), FAA waeol =
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3I~4NEE) 1Y Al E AR F 27 e g vy

ool 1FaontehE A4FAlel(Purina #5321 Rabbit Chow)
(Dyets, Inc, Bethlchem, PA, USAYE Alsistgl o, 238
1% cholesterol-& £33l E#| A u]E 4] o|(Purina #5321 Rabbit
Chowwith 1% Cholesterol) (Dyets, Inc, Bethlehem)Z A] 33}
Ak 279 HolAZ ¥ ARG ENEL
drochloride (Rompun 2 mg/kg; Bayer, Leverkusen, Germany)

Xylazine hy-

2} Tiletamine/Zolazepam (Zoletil 1.5 mg/kg; Virbac, Carros,
France)?] T%FAEZ 4 vidsisgion, 4ddsds
A3 Aol oF 1 om 219 SHENEAE AN A
HE giubg AAsedcl 3939 Wb 192 10% 12
mElell AZAZ F vl #-Eo] Hematoxylin and
Eosin i3 migdzzged o Frlslglan], vz
7}93-& RNA later solution (Ambion Inc., Austin, Tex, USA)
o] grzo] shEubEst WARS sgley], ohid A
& AAY F =2HL -80°Cel Hk3d
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A skl e, A& 2,500 rpmell A 1083 BAEEE

Aeistol WAL Balstds, A8ohE TS S (Eiken,
Japan)Z ol-§ato] F FallawlE(total cholesterol), 4R
Wlriglyceride), # ' =-F @) 2 #|-&(LDL-cholesterol),

X -Z#| 28 E(HDL-cholesterol) TX& F783ladch
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2 A2)e gelgatol sl RFAY|SL xylenedt AlFDUF
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0914l #pAkEkE 4 0] Xk $ste] 30% HAREPA 1 mL
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Table 1. Sequences for primers of £3 integrin

Genes Forward primer Reverse primer Size

£ 3 integrin TTA CCA CTG ATG CCA AGA CT ATG TGA CAC TGC CCA TCG TT 82 bp

Table 2. Lipid profiles of the experimental groups

Cholesterol diet group Normal diet group p-value
Total cholesterol (mg/dL) 2,148.3+1,012.5 53.7+£31.8 0.004
LDL-cholesterol (mg/dL}) 2,065.3+£960.9 29.1+30.9 0.003
Triglyceride (mg/dL) 240.4+218.3 31.6x6.4 0.041
HDL-cholesterol (mg/dL) 34.9+23.5 18.3+3.5 0.146

LDL=Low density lipoprotein, HDL=High density lipoprotein.

Fig. 1. H&E staining for the aortic valve and ascending aorta. Hematoxylin and eosin staining showed the presence of cellular infiltration
and foam cells (black arrow) in the leaflet of cholesterol diet group. Those findings were prominent in the aortic side (white arrow) of the
endothelium. Fatty streak was observed in the aorta of cholesterol diet group. (A) Aortic valve of cholesterol diet group. (B) Aortic valve of
normal diet group. (C) Aorta of cholesterol diet group. (D) Aorta of normal diet group (Original magnification, x100).
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Fig. 2. Immunohistochemistry for myofibroblast. «-actin was highly expressed in the cholesterol diet group compared with the normal diet group.
@-actin was detected in the aoric and ventricular sides of the endothelial layer of the aortic leaflets. The black arrow indicates the aortic side
and the white arrow indicates the ventricular side of the endothelium. (A) Cholesterol diet group. (B) Normaldiet group (Original magnification, x400).

4) Real-time polymerase chain reaction (RT-PCR) £ 4]

£ 3 integrin (GenBank accession number. AF184591) 41
Zholl thell A (Table 1) AAAjolF3t Fell el S4)o] 72
e gl gt Al cDNASE ProbeZ o] &ao] wb
Hwlolo] wWshE H4slry] 918 RT-PCRS A|3slsdic).
House keeping gene® AE-3-R Al Eal)d]E4]0)ate)
cDNAE- control template® slod Zhz} 1, 0.5, 0.25, 0.125,
0.0625% 3] 43sle] FFF 4 (standard curve)F EZ Y
3L, o] & o|gele] 27 template] Holol|A] F]elsl:
S5 & 4 3Hnormalization)s} 91 3, *EF house keeping
gene]! GAPDH-& o] &3lo] 7+ §341e] Y|F o2 Asto]
e AN, FalseE Aol 7+ g3
AE HA7E Aelel Azl Fukg w9l

5) SHEA

SPSS 150 &=ZES|o{(SPSS Inc., Chicago, IL, USA)E
olgste] FAIH BAE AWt BE QAAEL HF+
IR Ak ew, 7HE7ke] Xpo]i= Unpaired #test
£ ol-&3lod EAu9drt. pvaluert 0.05w)9FY w) EA)3)
Hog ougle Aoz fArlkslglct

1D HAKFEAN
%

F galeuE $HE FolsuEA o] FollA] o)

TRl w) A Frletel 2 (2,148.341,012.5 mg/dL ver-
sus 53.7+31.8 mg/dL, p<0.05), AWE-Fall6llE(2,065.3+960.9
mg/dL versus 29.1+30.9 mg/dL, p<<0.05)# A A4}l (240.4+
218.3 mg/dL versus 31.6+6.4 mg/dL, p<0.05) X% Fd]
ZH &Aool A 2u] YA Zrlslgivk(Table 2). 23U %-
FallzulE 23494235 mg/dL versus 18335 mg/dL,
p=0.146)% kol A Xolr} glgic).

2) Hematoxyline & FEosin &J44

Falep g0l T B Aol wHe Tl
k7 FrElo] YPor] kel g Hele] ulsl AT
o4 MEF] Afol F7sol AL O WFg. 1A, B), %
R AEE) AERANAE AFAEFoam cell)Eol
VARG Follzdl B ol el AT Aol
A4 faty streaky Heolt F47shuio] aw ek
(Fig. 1C, D).

3) Bioiz x| 5)ahel Ay

TH A E A E(myofibroblastyE Ve @ -acting &
AAol R}l FallE4)o)Fhe] e ghutoll W
| Z27ksElgeh @ -actin® 2bebe] d)lEwE g ®ul olg}
FHAA R NI ANEAE W oL HS Hr)
(Fig. 2). tHA]AlZ (macrophage)E YEMNE CD-682) W
5 a-actin® -F-A28 ok WA ohFg 3).
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Fig. 3. Immunohistochemistry for macrophage. CD-68 was found in the aortic and ventricular sides of the endothelial layer of the aortic
valves but that was more expressed in cholesterol diet group than normal diet group. The black arrow indicates the aortic side and the
white arrow indicates the ventricular side of the endothelium. (A) Cholesterol diet group. (B) Normal diet group (Original magnification, x400).
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Fig. 4. Aortic valve and aorta gene expression of B3 integrin
mRNA. The expression of 55 integrin gene of aortic valve and aorta
was decreased in the cholesterol diet group. *Significance p <<0.05.

4) Real time PCR 24

dlse getat o4 B85 integrin mRNAS] i
¢l $x]& RT-PCRE EAjslgdc) 55 integrin® mRNAE
o5 20.24+0.14 versus 0.45+0.27, p<<0.05)3} hEw
(0.0820.07 versus 0.72%0.16, p<0.05) 55 Fd|&dE 4]o]
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Integrin- @ (120~180 kDa)2} £ (90~110 kDa) A5F](subu-
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Integrin®]1} P-selectin, E-selectin, ICAM-1, VCAM-1, PECAM-1

ok

7} e A ERH-EZ (Cellular adhesion molecule), L8] 3L
MCP-13F 7+-2 Chemokineol] 23 D’H7HEIC} olz &k ol
7FA 52 AEREEA] BalE mx]dAoldl )
S5 24438 g4k QAR ICAM-1, 8,
integrin[15], P-selectin®] = @A 3tel g T34
F1x Fsba Qo). 28y}, B, integrin®] antagonismI}i=
QI E 85 integrin family 2] ¥7FAIQl @ 1b £39] antag-
onismS Th7) 7bollH = ZAANE 71R] RS =2
o] 3= Aoz deiA gloviie), Ar|7he] JAlE 23]
# Qb AES SV AoRE A ArH17)L
Weng G181l 2|3l mAAEFNA £ integrin®] ZH
L AP F4ARY #HY FSNEE FRARA 3
o, 4759 ¥l CD36, CD40L, CD403}
& @A dAHA AT} ”'2‘7]'31" RAeR E wl B, signal-
lngJ A J5uhg AlEES AR = dda
strl. Shneider S{19)% RAZAClE AlE 55 in-
tegrin 2% AP 2 dollA TNF- o IL-62} 212 dFut
< Wi EAe] ZutslE ez Kol B; imegrind Al
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Hlvlst s)gict

Agdeow, Asist e Bukel 271 Gepel HEY
Ao ARFe 2AE4YAT FAL HPg Ro)
™, ol 4, integrin®] #&7t T8 A Brixn Yz
se, ol S FH9 Awto] glrkw YZHACh

wpgk A, B oedgret Fro] FalulEAolo] A% dFuk-g
S AAltE B, integrinﬁﬂ sk sy, dFdle B
2+-g-Al(agonist) 7t s et gke] AYg AL = Q)

2
= XA ol&d 5 & Aol
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i e bt Fekg2 il sl Jehded, ol det gty A44 225 H
stAlE ot AldAAR o 2o Auk Y34 0] 50%Lt F E, AAAEe gl B} oy
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FMHDL)-FEl=EE X E Fgstgden, ulE gty el 4 HE G948 Asia, s
o hetel| A ZE A FEAE, oA A Ee gzt Wz ekl e AWstgen, 85 integrinell th
3t AFHAAE $)%to] Real-time polymerase chain reaction (RT-PCR)S A|3¥sldc). &l & o
2| E(2148.3x1012.5 mg/dL versus 53.7+31.8 mg/dL, p<0.05), 54 A"(240.4+218.3 mg/dL versus
31.6£6.4 mg/dL, p<<0.05), AUE-FH2dF FTX(2,065.3+960.9 mg/dL versus 29.1+30.9 mg/dL, p
<0.05)= A& oldtdt vlaalA FalzulE Ae)FollA i UA Frlsidvl. oiewiate] W
2 ko] Mol A 2 HA R RAEG AN EE Falav|E4 o] FollA wrdo] FE7hE 9lrl. RT-PCR
= ol &3 B=H AANA B; integrin mRNAS] 132 g datal g L5 FHLEHE 2ol
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