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angioplasty) =X 3]% %24 A< (rotary atherect-
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(heparin, low-molecular weight heparin), 3 g u,{rxﬂ
A (aspirin), 3224 A (anticholinesterase inhibitors,
colchicing) 3 3}93 =) ]| (corticosteroids) 5-o| 31t
(Colburn & 1992).
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Dexamethasone o] & uj&ufo] s edofuie
nlA|Fx2] WEls st FapxzkEe] s
& ANkt o2 skl 2 2o Fug 1mm’
F712 Akt 2.5% glutaraldehyde(in 0.1 M
phosphate buffer, pH 7.4, 4°C)ol] A 37_74 3k, 0.1 M
phosphate buffer (pH 7.4)ol] 4|23 & 1% osmium
tetroxide(in 0.1 M phosphate buffer, pH 7.4, 4°C)=
FaRsgon, B 5Y BFgoz ANY F
ethanol 2. &4=3}31 propylene oxidez. X|3HA|Ziot.
ZrjE 73}A)¢l dodecynyl succinic anhydrides}
methyl nadic anhydride2} 7}<&A) Q1 2, 4, 6-dimethy-
laminomethyl phenol ] &£3}%1 epon 812= A}-8-3}91
of Ze gl 222 2RPda] (Sorvall Al USA) S AL
£3fo] 1lum F72] 24P H (semithin section)S-
A28 = toluidine bluez. QG s}e] 3-aH8n] 7] 5o
A Zmlo] Achlske] AAMsly e el Wz} =
sl Heoj= wlsle] 60~80nm TS AAEn]A
24 Z=ubd 9 (ultrathin section)& 2H=-32 uranyl
acetate®} lead citrate= ©]F GM3le] T3 x}En]
73 (Hitachi H600, Japan).e. &2 75kva}el|r] 23t &=
ARZ12od 5 d e,
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At 149 ZEzke] FHEe] FAE ASst
vlaste Botet S A 9] FAE B ua Ay
2 1255+321umeld vl8] Hix7 547 1451

+550um, gl &2+ 149742 187.3+3. 13umi A}
2ol wls "As] 27Hp<0.01)51d. o} dexam-
ethasoneFo - 5942 128.1+3.8um, dexam-
ethasoneF-of = 14472 130.5+231uym= iz
of vlsl] dHE=E F23 s Beloh(p<0.01).
ol 7t = Hw npguhe dzLeAME 5Y
3 1497 mFelA G2 wls f2lshA 7
7} Z7H(p<0.01)3}9 o1} dexamethasone-od o]
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Table 1. Thickness of arterial wall on histological section of the rat femoral artery after endothelial denudation (M #SD, um)

Group Normal Control Control Dexamethasone Dexamethasone
Layer DAT 5 14 5 14
Tunicaadventitia 44.0+1.12 52.8+3.12" 54.3+1.20" 475+221 454+1.12 *°
Tunicamedia 77.2+213 82.1+3.14" 82.3+2.02" 74.3+1.85° 775+1.12°
Tunicaintima 4.3+1.03 10.2+2.10” 50.7+1.35" 6.3+1.15° 7.6+1.15°
Total 1255+321 145.1+5.50" 187.3+3.13" 128.1+38°° 130.5+2.31 *°

**: significantly different from normal group (p<0.01),
°°: dignificantly different from control group (p<0.01),
DAT : day after treatment,

M =+ SD : mean= standard deviation.

Table 2. Changes of the luminal diameter on histological section of rat femoral artery after endothelial denudation (M = SD, mm)

Group Normal Control Control Dexamethasone Dexamethasone
DAT 5 14 5 14
Lumen 63.2+2.34 35.14+226" 16.1+1.20" 54.1+2.03 *° 55.2+1.35

**: significantly different from normal group (p<0.01),
°°: dgnificantly different from control group (p<0.01),
DAT : day after treatment,

M =+ SD : mean= standard deviation.

AME 5YF3 1497 Brelx dEE d 2T
w3 "dA3] Faskdw (p<0.01). = Hx
ANME 5YFF 1497 ZFelA] Aol wlEl
A FA7F =71 (p<0.01)3}s] o} dexametha
soneFof el Al 5U 7 14U+ mFol|A] A
2tz vs dA3] Aok (p<0.01). g
H &ee AALZ 4.3+1.03umel B3] bz 59
oAM= 10.2+2.10um, g2 14U Lol A= 50.7
+1.35um= x84 =7} (p<0.01)3}53 o™ dex-
amethasoneF-of ol A= 54 ol A= 6.3+1.15um,
144 FoME= 7.6+ 1.15um= tj 2ol vl f2
A 2 (p<0.0D)3 e WIAAF A =
Aol Zrle guke] 27} Frabw adRen w
Ratzl F7uke] Zsbw Qzstm 9k Aoz o
et} (Table 1).

Aghee] walel §A P 7o W F
), A2 E Aol 632+2.34umeld
vE)] iz 592 351+2.26um, 14972 16.1
+1.20um= #A3] 7}4(p<0.01)3}33 o, dexam-
ethasonef-o] ol A= 59 0] 54.1+2.03um, 14
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o] 552+1.35um=z izl v|sled= 235
=7} (p<0.01)3}it} (Table 2).
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Figs. 1-5. Light micrographs of transverse section of rat femoral arteries. (1) Normal group : single layered nuclei of endothelial cells
lined the interna elestic lamina of tunica intima, about 8 to 10 layers of smooth muscle cells of tunica media, and surrounding
tunica adventitia are observed. Elongated nuclei of smooth muscle cells arranged parallelly, except severa irregular —shaped
nuclei just below the internal elastic lamina. (2) Control group, 5 DAD (day after denudation) : Thickened, multiple cell -layered
endothelial layer was observed. Irregular-shaped nuclei under the internal elastic lamina were increased greatly. (3) Control
group, 14 DAD : Endothelial layer was greatly thickened with cells of oval to spindle shaped nuclei and greatly increased
extracellular matrix. (4) DXM (dexamethasone-treated) group, 5 DAD : Single layered endothelia cells nuclei were found. (5)
DXM group, 14 DAD : Endothelial layer was thickened with cells having small, dotted to spindle shaped nuclei and with
increased extracellular matrix. H& E stain, x 400.

o] H=ts] FE9] A} (Fig. 3). (Fig. 6). T2 W FHTEA 25 FAUNo =
I8}, dexamethasone®o] 5 oA, AAZ A el widse] glov), Zetalul o}eel|A]
# v Gekute] ¢lFel dF o= wjdd &= AR wdEd e AEE WHAFUL AEE
WA S 7l MzEe] RAFer (Fig 4), 14 Atelells T3 MlEAte]Fgzle] A .
UM Eafe] ofzk FEIHF oM 1 Lol o Mlh FeplAdfoblEe A4EE F2EES §
oMo 2 22 FHake] & wm w3 o) f3t Al Aol 7)1 o] A} it A Az AR
A& 7l A ZEo] v FAE Gl oH, A ZALe]7] HP E Ao] AEAEY ol Fo7le Mz
z7}5)9] 3131t} (Fig. 5). Heleh &2 sl om M ZA Lo M= T8
sl v =T v EZeol: U

3. FMAIO|AS 27 AHe] vehbs Askel e (Fig. 7). et
FEFEA AL 9low wpEIte] AA=

A Ae] Lupe g 2o YuAzSa Yy BEEsilov Frhe] RISt Tl

) vl it gelelges pAEE Az @ AAE Relw lgieh Tl EHl 7 (aperture)o]

2 AT I 25 FEEe] AT TN F& Az Hole AAUEs) &
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Figs. 6-9. TEM (trnasmission electron microscope) photographs of normal rat femoral artery. (6) Endothelium. e : endothelia cell, iel :
internal elastic lamina. (7) Smooth muscle cell of tunica media: an electron dense cell at the left lower corner was considered as
apoptotic cell. Each smooth muscle cell is surrounded by basal lamina. smc : smooth muscle cell, m : aggregated mitochondria,
arrows : muscle filaments bundle, a : apoptotic cell. bar =1 pm. (8) Smooth muscle cell of tunica media : an electron dense cell,
maybe apoptotic cell, having a large vacuole filled with filamentous materials and two mitochondrial aggregations was found
under the internal elastic lamina. A part of cell membrane protruded through the aperture of internal elastic lamina into the
endothelial layer. v : vacuole, a : apoptotic cell. bar=3um. (9) Smooth muscle cell of tunica media. mej : myoendothelial

junction. bar =1pm

sereigel] ole e A Iz 28]
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o} (Fig. 9).
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3919 Aew wolt HlzAbo)7 Mol HAIT, 4k
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23} (falseinternal elastic lamina) o] 3343 =] 9ic} (Figs.
12, 13). 28|32 dRoXME= A ZzAEAE dog] A
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o} (Figs. 10, 11).
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Figs. 10-13. TEM photographs of tunica intima and media of the rat femoral artery of control group, 14 DAD. (10) Tunica media under
internal elastic lamina : myofibroblasts and greatly increased extracellular matrix are observed. iel : interna elastic lamina, a :
apoptotic cell, v : vacuole. (11) Tunica intima :migrated myofibroblsts and extracellular matrix substance from tunica media are
observed. mf : myofibroblast, ecm : extracellular matrix, e : endothelial cell. bar =1 pm. (12) False internal elastic lamina : more
tortuous, narrower and more electron—dense than internal elastic lamina. fiel : false internal elastic lamina. bar =3pum. (13) False

internal elastic lamina. bar=1pum
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AFAEe] e AL AT AGPFel k.
o|A7FA] o] A AFES FATIE Y
(balloon catheter injury method) o] Av} 3771 28l

145

(air drying method)e] e 3-g-o]ch. & Algel A 2]
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Figs. 14-17. TEM photographs of rat femoral artery of dexamethasone-treated group, 14 DAD. (14) Tunica media : small and large
autophagic vacuoles and apoptotic bodies are observed. v : vacuole, a: apoptotic body, i€l : internal elastic lamina. (15) Tunica
intima : Fragmented cytoplasms and large vacuoles with apoptotic bodies are observed. (16) Tunica media : an apoptotic body
with alarge vacuole migrating through the pore into the tunica intima is observed. (17) A tadpole-like nucleus migrating into

thetunicaintimais observed. n : nucleus. bar =3um

A3t F7hel] AR FEIA ]R3t
WolgdE zlsid= A 5 (Spact 5 1973)
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A ZE7} ol Fe)a g Eatel| A HIAZH 27}
A15p (Clowes 5 1983ab) &b o] Aol 7}
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wartz 1985) o]gtx B3 glom, w3l dH ZA)
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F I AT A AEelA el EHA
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ot ;LA B ¥ 4 e A

ol E ) GAke] Ssel e 5 49N YABE
AR EA] BEH| & 43 Foll o=
W35 24| & (variant smooth muscle cell) 4=2] =
7} (Newby £} Zaltman 2000)2 B .17 lo}. 27} &}
W, R o] NEES THAFEAE (myofi-
broblast) = #™3}ar o]Eo] FAZIHEl &4 &
A= ¥ 7 (Scott 5 1996, Shi 5 1996)= 9}
A WS 2y ZSAFEA 2} Jo)E
A AF W} F7e AR EA ol 5
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3} Daniel 1981) 3%} PoA|E} PR
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Hoz B u(Yang 5 1998), 7+

2 oZ2oz2x HE AU} = 7§j°lﬁ}- A
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Pope 1968, Friedman % 1977, Abedi 2} Zachary 1995),
ASANEZEY] 93 AAR o] E(Kockx 5 1992,
Leibovich¢} Ross 1976) 2! MMPs (matrix metallopr-
oteinases)®] =-&-3 HPH = o] 2 (Zempo F
1996, Guriar 5 1999, Matrisian 1992, Forough %
1996, Zempo 5 1996, Guriar 5 1999, Pross 5- 2002a)
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ocin, angiotensin—converting enzyme, verapamil, 3}3
Z~3A| A aspirin, dipyridamole, 33 =4 : cor-
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Abstract

Morphological Study on the Arterial Intimal Hyperplasia and the Inhibitory
Action of Dexamethasone

Soo-Won Kim, Sun Kim, Seung-Ro Han, Soo-1l Kim, Geun-Ja Cho, Won-Sik Kim

Department of Anatomy, College of Medicine, Chungnam National University

This study is performed to reveal the changes of the arterial wall, especialy, tunica intima and tunica media, after
endothelial denudation and the effects of dexamethasone sodium on intimal hyperplasia morphologicaly in the rat.
After arterial denudation by modified air drying technique, dexamethasone 1,200 mg/kg/day was administered
intramuscularly daily from the day of operation for 14 days. At 5 DAT (days after treatment) and 14 DAT, tunicaintima
was greatly thickened in control groups compared with normal group, but not in the dexamethasone-treated groups.
Light microscopically, greatly increased cells and intercellular matrix in the tunicaintima are observed in control group,
but not in the dexamethasone-treated group. In the TEM observation, the cells considered as myofibroblasts and
extracellular matrix were greatly increased in both tunicaintima and tunica media just below the internal elastic lamina
in the control group. Myofibroblasts and extracellular matrix migrated through the apertures of internal elastic lamina
into the endothelial layer. Characteristic false interna elastic lamina also found. In dexamethasone-treated group,
myofibroblasts and extracellular matrix decreased significantly, and apoptotic electron—dense cells, fragmented nucleus
and autophagic vacuoles are observed. Through the apertures of internal elastic lamina, comma-shaped fragmented
nuclei migrated into the tunica intima. These results suggest that dexamethasone inhibits the myofibroblast-
transformation and proliferation of smooth muscle cells, migration of myofibroblasts and matrix synthetic activity, and
induces the apoptosis of smooth muscle cells under the internal elastic lamina.
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