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AEEAgwe JPHNE Hx ) g
HAJE Dl Fre] FATFEEA AE B
FA, &5 28 AELVIRY olF Fol
A, oHE SAGYLE M2 TE 9
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Microfilament®] t#73 &< actin® &4
fro] FAREz F gA glon AEd
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A @0 =g AXAUd 243 E ac-
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o F4}.® =3 cytochalasin 2L FAS
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Microtubule2 tubulin®] THA=2 FHE &
2ge] F2E 7R AfAbolth & &8 A -
liast flagellat microtubule® TAE FREo|
W o] 2ol microtubule> A E Ao cent-
rosome®| A F-E $A1Eo 2 A AZAYEZE ¥
A Ut AxEe &%, 2923 181 A%
27129 ol gz A8E FYPsa Y.
AA tubulin @FA S FFHAA FFE vl
= JEE o] 834 microtubules] A3 A,
X J8n 4 U 22 d17 Hof ex
e}, ©] & colchicine2 AEEES F71)A4
YER}S mitotic spindie?] 3438 8} 5}o] mi-
tosisE FEAITI= FAZ FAA AT Bol
AHg-=51 gl

A EA9] microtubuled] WL S48 E 7
A0} A7) st BFe R tubuleo] AEGT
otz @k, =3 AXE ASHEA ol tu-
bule2 I3 Fopa Fol.vW oY IF
gele nystE FHFE7) ofvE MES A
Bt A gl wel TR} Fio] W3
de 95H Aoz Wsdte AXY 4
HE & wgs) = Ao

yaAEE &84 3719 A dHe
gowr gha AR Alole] ez £33
FAAY L olgx glon oA IA XY
P& M2 93T A 72 Yo B8
ZEA X FE UGN SAZ WA Z
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F4L AAANAYE Bax o, e

AZE A7 WAL vigel] AoA N
Axe] 3G A& F 713 gLz &
A& microfilament®} microtubule®] FFE
EE 4 & actin® tubulin®l] W3 THHEY
FAYE ol 83ty 1 Q3o WsE #Fsn
ol&e] AMES} FE&uM YA colchicine A
ZAe) ol s Lok RIA 2 AFE A
B3t A

yEME

WoAE 2 A4S BEEL2E 0125%
trypsin(Gibco) & 0.1% collagenase(Gibco) £
< A8 en wgAozs MEME S|4
o (Gibco) ol fetal bovine serum® 10% 2 A7t
8}l gentamycin(F A A )& wjFY 1£%F 50
mg A7tk ALE-E ok 3 A F R A
2218} 2)= monoclonal antibodiesZ actin¥ tu-
bulin & (Sigma)E 1:1002 33X 3 A}
2893 o|AWAZE anti—rabbit IgG FITC
conjugate(Sigma) & 1: 162 £ 3|4 3] ALL-3}
A, 4¥FEZE A F 39 Sprague—Daw-
ley% #8FAE AM-34

Hyud

1) Ao

2E AR FE2AEL 4. & wdlA
e 109\ Arlel N AFE FHE3Y
Z4] ¥ 4T Phosphate buffer solution (] 3} PBS)
o 23 FUd. oA AFe] BF Hold
Eaote HEAFE Y3y g8 4734 23
& Wi PBSH) AHslo] AL AolA F 4T
0.125% trypsin 10miel o] 1241 A= A7
9. oSd g 1mlE ¥l trypsing
242 FAANZUEFE trypsin 9 AL

-HEE - FAY - ¥

PBSZ 13] A 33 ¥ 37C 0.1% collagenase |-}
10mi& FolA 37C2 A8 Ik v F7loA
3 6039 £x3 mkslAA 1087 X3}
Ak AWA FEAe vz oA 10ml9] 37C
collagenase £ 94 & 713t9 1087 £33% 4
F9< 3 10092 38 LA AT. 4R
F FEde g JFE A X 4C PBS 10
mliE F7tee B e F oA JAFdA FE
g Wi o7 4T gy 5mle F7tshe
g9l AZsAt. AFxHo € &7ldE
37C collagenase £ 10miZ ¥o] oA 4]
234E& Yk olHE b =L 43 vt
B3t At £EE g 20mE U
olFA oW wjFA g A} F3 L W
21 37C9] W% 10mlE A 7Hske] v FE 719
oy CO, Wl F71NA 9087k ui kATt o2
AA AR EF=7t L& WHAEE WY
8700 Fgstn FdiFes 5=/t ¥ 4
ZAEE obF BASA R Aol 3
f3t e A €t olu o WG R &
viokg-7le) &7 wgstd WA Ee AaA
IE FE3d ¢ & Uk UHAEE 23
Aduiged AL AHEed e Adigdd W
M EE 0.05% trypsin 0.02% EDTA &40
ol olgA & WAMNEE A2
colchicine A1 2 A AFE 918k A= 1X10°/mlg
TR, ERYSTe SdlAE 6X10° mid
FEZE coverglass’t Z¥ 90mm ZFRHA A &
7t 10m1d Bl wigd ATk Mg AT F A
71 E ol Azo] EHY AIAHAEE
1X10°/ml ¥=2 wEo] EfhidTe Hai
Ao 10ml F7Hete] wi g3t 9 == A
Aol ol= M ES9] AHF-E trypan blue dye exc-
lusion test2 3} t}.

2) A8z 2 AQA R
ARToze WAAZY JSHAZE 3
¥ (o138 EFF) T WA M E-g v g3t
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colchicine®l 1417+ A 8] & F (] 3} ColchicineT)
o] FFo 2 dYct. YxFoZE WA E
£ %34 colchicines A 3R G Fo
STt ¥ ASAEE FHE F 543
F Colchicine 9] vl¥A-& A A3 0.01u9
/ml8] colchicined X33+ vl Frtslo
NS M FatRnt. 121209 wi<o] £
colchicine] fle A wigdoz @ wg
8ttt colchicine A &7F ¢ AHRE W
9% Aol 6U 7 AYFH dxTY FH
AN A coverglassE Aol L $lo] Aeln
A= A EANA actin® tubulinell e 8 3
AU E o] &3 g AFsch. AT
2 og7 2o M wIFFY coverglass7t
s o)A Yo d 4C PBSE A& T ¥ -20T
acetone®l A} 2087t L&A 1H F A
PBSE A AH3I F actin® tubulin®] YA} 8-
doll ME7L FEHA 3 37C T3 E3toA
4583 AFaAch. 13 o4& PBSE Al H3tm
o] 2184 Q! anti—rabbit IgG FITC conjugateZ
37C X3tF = dtoll Al 4583 A 2§ F PBSE
A3 & DePeX(BDH) & B-A3tgct. WY
Fo #FL =¥ dvjFe e 3 B3YH
€ A3 ePolee FFEvFoZ A

A S
= =

AMEZAGE dAFFA HHAL FH2
Yettes B8 (F—form)# A#AF Fde B2
olA gouA AEA FLAZ YEtes i
< BT R4 FEe vA S T2 E
FAste AR Awte] 23 HA Q.

AE7E &716 F3He ARG de, AXE
Zo] $&Fd d™dME F—formd &2 <
33 AEE Fuld] 22X 292 eIt #A
sgen AMEZS ANF HIF=E A
o AX7E &7 e vHAI @A HA
Uz de F—forme] ¥go] F=AH HRAL

T O FAG. AEXEIE AEXF7 S0t
st &3S F9 ol wel F—forme] wHg-o]
ATt Fol WE X Fxo JHME
WEFEY Aolg RAeH AX AT X
dre AxZe £7] §Ao| Axsgx 4%
S$Ex =d®0e F-forme ¥Hg-o] v eFalsd
th old] wis) ME7F EREE EA8E X
Me 88 &7 F4& RJon AxAg
HA Wte 45 BFH3 F—forme] 23o|
AU, BE HX o] 5 5HL
AEZ 717 B3 HA HA A AEAA
F—form&| & 3@ o] AL,

Actin¥} tubulin®] 3} & 8 w37 )
AR TS A g A FRL
A 4 AEAA 2 EF9 B mat ++,
+2 FEI}RL EAGHALY FREA ) T}
YA a,b,cfl SEFOZ EFIAT. T HE2HN
B3En 3 3ol NE7E FFxI} Fo}
AERD AAZ TdsA 23 ¥3g ddy
++, FFE7 Qo} dRoA FFE LA
e 7 Yueged +2 g 39
YA FEAEE F-forme] B2 =7} 38w
DAL MEAD Ate] ZA F3isA #EE
W a, DALY ¥HEAEIE Fshg AxAe
AR GuAL7} FFEd b, TBAI AE
2 g¥dA gEH7e U 2 weFEs}
ofsto] 7377t e C2 &t

Actin®| HA Z3}

AYYA ] oE M3} FFS A Y 19
Ae AX7 i $5€ ¥HE H3 AN
FANE L g eyt F—forme] 28 & 53
3A) uch. A4E 2dA HEWA NEXE
< 874 €73 35t AAHE EEE B
fo8 Rxo Ar: ZAHAUY. =3 B
AEF E7] 84E FJAT FE3] &FHA
€ 28 deol HE A, ¥ 39 A
Xe AZE g3xdAe & ¥se #35HA
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Ekou QA B3R AEAT F~forme] E8o)
AT, AF 4dA A FoEAA UlFA
FEL O3t FHoz Q8 BEF A Hol
E7] AFA3 Ao vk A = Gl dodAE
A 2L FEL FANAG. ASAXE
A 3YA 2E AN AE dEo] FFAH
on 4% 587 HAEHEA A X7 A2
AAH FA gE S AR olA7A A
AT H Q2T AABNE Ao|go] B
HA kot A¥ 5dAd HoAEHA dx
% colchicine 9] F—form W&o Z43dH
ou TN A3 2 F—form 85
FrABATh o2l Aol 6UAdE A&H
Atk

Tubulin®| 44 Z 3}

A AE7IFE 59 actindl ¥lE FREE
tha oF3HA Vel o whe A Ee] EX YL
actin®] -9} viw s 8 of 3 9] o}F 3
H-8-& Hole centrosome H917F BEH AU
Ag 194 AxAol £58 FeiaA vE3F
& AsA Y F—forme £d82 53

—HEE - FAE - FH—

8tA] 93keh. 53] ColchicineT™ *1 Al F—form®]
T Aol BEEAY. 4E 295 M EAo]
i §FE A vedxEs Iz F
—form® ¥ = FHREA Fkth. Colchi-
cine® A F—forme] SR 74 Zo] &
ZHAAG. 4 394 HAEEAM weAxE
g9 #E8 FA}Y o F-forme] T3 &
7t #ZEHAeY B EV1E A2 94
S3dE AXEAE 7P A XA FsA #2E
Aok, Colchicinew ol A= & ¢34 njas) 2
o A AT Aolg Hold A= 27
NE2TH vl FE4 2. 48 4494
Gl AREHJ e S FE9 F—form
g g e AL 2 & 728 fAsQAT. 4
5UA A2 AMEEC dZd FA HEo #&F
H}em F—form ¥&& FatejFc). ol2gh
A= 6dAdE A&HYD. A 7]de
58 dzTd EFTY Aol BRHA %
2.0 Colchicineoll Al 43 2U 714 o= T
3] F—forme] ¢3ttizt 39 o) F2E TYE

$22 FA%YA

Table 1. Reaction intensity and fiber distinction of actin and tubulin in rat endothelial cells

ACTIN

DAY CONTROL COCULTURE COLCHICINE

TUBULIN
CONTROL COCULTURE COLCHICINE

GROUP GROUP GROUP GROUP GROUP GROUP
1 s e e o e pr
2 b* b* b* b* b* ct
3 a* at a* at a® a*
4 at a* a* at a* at
5 b* a* b b b b
6 b* a* b* b b* b*

* Fiber distinction
a . clear fiberform
b : moderate fiberform
¢ - weak fiberform

* Reaction intensity
+ -+  strong fluorescence

+ [ weak fluorescence
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WAAZE A7 239 Alo]of EA431d A
AX W, 99 83800 048A w3n
T3, Zate] Fyoz N Byt ojyg o 2
Hdqzte] J3Y F-A dag g EAL Y
SHozH A FUIAEEANY NF F2F
AR Aok, AFFEY UIHAEE vay
44 w3sH E3lg Hox gwd 29 %
#Hg JHAZ Q. old BYE FHoz Qs
E8A Yde &8 AXE mE Aty
ET8 5 v =23 Ada dygEs)
2L AddMe WFAAEEY F4o] &
AAA 22T Feo] X3} 2HHog WA
#E F438 ol AdF %ol 247 W
SEZ2 AF F Ue Ax oJd BAEH 3
gol A% Rt}

dtdoz AMIxE A4 wE a2 Ao
W3 rle v £330 S8 E AXdE 2
70l HIHAE AE EH9 HRALS HAx
e Aoz oA AUtk WIAAE Zo] IEE
E8E AZAgME O 3§ JRAL AAAE 3
ol F it MG dE A WAAEE O
v RS JEol 2 2] fAG v Po)
AL & Folm AR} wxzaA FAHE ¥R
Well A WS A E o) G v Ao} A F e
Sl %Al 223 colchicine HEAle] FAG
W g FFE FASE vl Fslel A W
AX SADY D FF € 29 uH & o] 59
LS ¢ F Qo g,

WHALE AZ2HqA o] vz 13 o)
FE o B v g o)) FAE X et
100 cell,/mm F o M2 Zutdt F40 2 2~3
do] A FZo EY43. 2 YA
EE Adulgstd AXEDe] A3 59
oh olE 3§t o] F 2 A 7HE 83k APAA 13}
el WHAEE Agd Woaxe &
Fo] ofE . B Ao A YoAXE

off i uet 2 R 2 o

ote] FEMAEA ¥FE Yol A A F
il AR WIAAE e TS
o8 FdHAA s & o BANNY Fo)
ATAES WS AEZ 9P Ha 2§ A
ANE7F g5E e @A oL Aol 43
Ae] g AW Aol & Zolg ArRdET
AAE el U 8 Fo A v
24 WAL E UFog dn =% £9
&=t Astd A E NEE AHE-317) 913 20)
Adui s WM EE AHE-5HHul.

B 194 F—form®] FE8X A FodA
FRz7t =A Jetgoh oA g Ax
AN SFA g gFA SAGY] AL
A9 dAgsitte APS A4 & 9 o3 &
71o @43 FAFE A ZA7] i $5€
Aol NEAe] FuFoz 73 ¥FL Wt
Tt Aoz FEHAY. H4Y 29AE AxE7}
FFEHEA AEAo] gloiA A FF oz kg
ZE7t FHA Aoz AAEY. 4F 3~49
A A FE AX &304 443 FE5
I FEE 38 AXAL A WA XEE)
Asxe] MEF Fei) N LT X FTS
st Qe AEelt. F—forme F7He 3¢
Hol AXE o]F9 A48 FYPdes AL A
Zs) B o THAGY S HRHPee A2
A&o] S/ Hroz BAHAY. 5~6U7
d olz&] d¥FA F—forme) ¥H-gol 4 d
AL MFTe] MEESC] AXELDY 93 Ax
F7t F71et] @3S FA37 AR uhet
WA E9] o] Fo] A 7] ef &l FFA| 22
Ago] Zad A2 7 E AT}, 100cell”/ mnt
BEY =2 WIHNEE wjFsd 134 uiF
AA 2~397 0] HA LG FHo2 BGF L
ol FAsAt 2t olite Al
Z2e FENA 4~5870] Hojof S A
g} B AN TP FTAME A
€ A7tet Wi FBlER WIHAXEY FEE W
Fol mMIsddct. £ d¥dAx =9 dAv A
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sl BRAANA 4GA HISHA D3l

A28t 59 o] Fole GFo] FYE e ¥
28 F Y. EFLY actin ‘é'ﬂia A
e Z9A F—form9 #iE @F& A4
AEE] AEo]F Qlﬂ]ﬂui d AH B

B A2 Age] FAHY HELZ A
ZE iR, AZAXE FENGT TS
Euf actin® BN AFTH dFET] 4
ARAAE RolE HolA ¢uirt 589 HolE
Ax g FAME G334 HES F-
form® #2FAE BIoy EFFAAME o
A8 2% F—form] ¥3& KA1 Y.
o] Aol Ao HAITHES] FEH gl
o] WM T vlAe A3eE ads 19
f 2Ax AN WAAEE AT I oA
HFataA AE #E e 2YUFH ASS
F9 & stress—fiber7t A7 WFo2 WjdE
T HaWE S B o 4 AISAHEY uEd
wE A A g o] F AU A
o2 BAHAUG. 28 tubulin®] ZHE
2% FE ST Aol ztelH o] FAH A
At ol YWIAAES GF S oFHA A
Folgo] AXE FeiA ASME drFef o
g B2 F 2AFo] FANUTARE actindl A% 2
2 g3A Ao 9FE 7AA g€ e ¢
% i), oA METAGW O R A XolF
& actin’d ¥ microtubuleo] o] T3t
AE FEAE actind 7 FH5OHeE B
&8} 2® microtubuled M E45%= H A#o]
e oz AAEUT.

Colchicine® ¥ & Colchicine®& £ @ tu-
bulinol A ¥l ¥ 27 AT AsE B
A8 195 & colchicined} A 1A e =54
A% z27d TR/ ole oA FAL
uhgl z}pole] F—form Z4AE RJYL wiF 2¢
A 2ol v 8 FRE AFo] & Bolnrt 3¢
o3z WETY 2L FEE FAFAG. Co-
Ichicine®] tubulin®] FH A& Wadt= A

ne

—HeE - FAY - oA

2 Z 484 3. microtubled] F¥33-&
waste A gor I AE7H BY 9
&3t} Vinblastine A1E9 %A= tubulin @
FAE 2N AN SFHARE WAL col-
chicine A 5-& colchicine—tubulin 2 %7} mi-
crotubule®] d7F5-o ¥F= o] 1§ o] 49 tubu-
lin®] H7HE Walste ez g8 Y.
£ 42 ¥ A Colchicine Tl A colchicineS #} 2] &
AxRE O Adr FFHJeH HIFE 1Y
F7F A A AFE B Aoz AlgHY
AAF 29 Avhd 3 &4 &
A YEHE Aoz BAY. acting A4
A HEZEH colchicine AFENA A
gt Zpol 7F #EAEH A gk}, o€ colchicine©]
actin® F}AZAE ofFH FTFE vAA %
3t Aoz AZEATY.

colchicine

Legends on figures
Fig. 1. Photomicrograph of tubulin in control
group cells Ist day in culture. Condensed
cytoplasm shows strong fluorescence and
moderate degree of fiberform is visible.

Bar=10um

Fig. 2. Photomicrograph of tubulin in the cells of
colchicine group Ist day in cultrue. Conde-
nsed cytoplasm shows strong fluorescence
and fiberform is weakly visible. Bar=10
pm

Fig. 3. Tubulin in the cells of control group. 2nd
day in culture. Somewhat spread cytop-
lasm shows weak fluorescence and mode-
rate degree of fiberform is visible. Bar=

10pm

Fig. 4. Tubulin in the cells of cochicine group 2nd
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Fig. 5.

Fig. 6.

Fig. 7.

day in culture. Fiberform is apparent in

cytoplasm. Bar=10mm

Actin in the cells of control group, 3rd
day in culture. Fully - expanded cytop-
lasm shows weak fluorescence and fiber-
form is clearly visible and is more striking

in processes. Bar=10um

Actin in the cells of coculutre group, 3rd
day in culture. Fully —expanded cytop-
lasm shows weak fluorescence and fiber-

form is clearly visible. Bar=10um

Actin in the cells of control griup, 5th day
in culture. Fully - expanded cytoplasm
shows weak fluorescence and moderate

degree of fiberform is visible. Bar=10

pm

Fig. 8. Actin in the cells of coculture group, 5th
day in culture. Fully —expanded cytop-
lasm shows weak fluorescence and fiber-

form is clearly visible. Bar=10um

(=) oF
predl |

3 H WHAEY viFe oA AXSAG
o] wig) okAtwt AFHE ool FE ujgAl g
4% 183 colchicineo] WX YT disl
ol 1A monoclonal antibodiesS )-8t
ZEAANL YA H 0 E actin tubulinG A& A1
3} microtubule® microfilaments) W3} F&-&
gzEz gFado. 494FHE 943 o
<3 #uh

Axdo)l gA HAXZ g 718 713 A
oA AeArEEig o] FEPe
AE7 FFE AN HR/ALFEH Y wh3-of
o3 A ot
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THAXEE EFFST FoAA HIAEI
< § 4433 A microtubule2 =3 Z&
o2 A{AgEHY wgol TaFHIPo
microfilament® A3 2§ MAHFAHEH < u
+& FA3Y.

Colchicine® 2§ T4 microfilament:
Z2 59 2ol o] WA ek}t micro-
tubule® A1:= colchicine A& HA3REH 474
Feje a7 eE Rgon 19 o7 13
AAF FAE Holthrl 2¢ o] Fde HxT 9

3oz Solg.
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Di~* __ution patterns of cytoskelectal proteins in cardiac endothelial cells :
Investigation using monoclonal antibodies

Han Chul Kim, In Hwan Song, Yung Chang Lee

Department of Anatomy
Yeungnam University, College of Medicine
Taegu, Korea

To investigate the changing patterns of microfilament and microtubule arrangement and influence of myocar-
dial cells and colchicine to microfilament and microtubule formation in cardiac endothelial cells the authors
carried out indirect immunofiuorescence stain for actin and tubulin with supernatant monoclonal antibodies.
Secondary antibodies were IgG FITC conjugate. The results were summerized as follows.

Fiberform reactions were stronger in the cells with many precesses and spread cytoplasm and they became
weaker after the endothelial cells formed monolayer.

In the endothelial cells cocultured with myocardial cells the fiberform of the microtubule became less
visible compared to control group but fiberform of the microtubule maintained strong intensity as endothelial
cells formed monolayer.

In the group treated with colchicine, there were no visible differences in microfilaments compared to
control group but fiberform of microtubule revealed weaker intensity after colchicine treatment. The intensity

of microtubule fiberform returned to control level after 2 days.





