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ABSTRACT

This study was designed to observe the ultrastructure of synoviocytes which are concer-
ned with phagocytic function in the knee joint of the human.

The synovia were dissected and were fixed for two hours in 0,2% glutaraldehyde and
4% paraformaldehyde solution and processed and finally infused in 2,3 M sucrose and 20%
PVP solution. The tissues were cut with the cryoultramicrotome and labelled with pri-
mary antibodies (anti-tubulin, -anti-vimentin) and secondary antibody-6 nm colloidal gold
particles. Thé tissues were observed ‘under transmission electronmicroscope. The results
were followings.

1. In phagocytic synovial cells, the distributions of tubulin were cytoplasm, especially aro-
und vacuoles.

2. In phagocytic synovial cells, the distributions of vimentin were cytoplasm.

3, Both tubulin and vimentin were not located inside of vacuoles.
On the basis of above findings, it is obvious that the phagocytic functions are concerned

with tubulin, and the phagocytic synovial cells contain vimentin.
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M B

B-9] F¥Fo] A3l FBHE (synoviocyte) &
A ZAAA g FEn)er F 279 AXE
48 4 ¢oh. 1322 Barland 5 (1962)¢] £33
Adn| & AHste] Abgel M F2 XA E (phagocytic
synovial cell)$} $83H)ME (secretory synovial
cel)d 2% Az7l EATL HLoz #4397 Gha-

dially$} Roy (1966)= E7l0lA, Roy$t Ghadially

(1967) 2813 Graaback (1984)2 3 dA, Linck
¢} Porte (1978)% A#AdMT 7tz Axdn|rez 2
Fo] At EAEE #gesieth o]F FHITANEE
A EAY ] &2 FX (vacuole)$t £3]44 (lysosome)
£ 23 glo)] EFAAME (macrophage)? dEojtx
st d% MM E (macrophage-like cell) == A
HEZIE 310 FHRUAZE AxAY g2 AR
WA9 (rough endoplasmic reticulum)< Zi gle]
child A 9 BH)7)%E 3lmE SHE (secretory
cell) 2= A5-%A4 % (fibroblast) % Al FeHE 717
22 FAZE (fibroblast-like cell)8trx 3}, a8l3
THINAZE A 2T Fof d$dte] FHIuAE
§ BAEH g,

A2 dzAstat 7oz $RIAN L} 224
X (macrophage)®] #8 ¥A& (major marker)?l
2]ZA (lysozyme) (€9 muramidase)o] YA 22
(Geiler & Riedel, 1985, Mapp & Revell, 1987)
a3 BFAN G4 F¥ME ZEANE BAE
F 349l Ia 3ol 3l POz wEFe] FAH
(Klareskog, 1982) 7|82z aZAN T 4932
Fo] oeld 23 9iv}. W FERR|HEE Holnz
9=l (fibronectin)-& #4]3%= A o] (Mapp & Revell,
1985; Lavietes et a/.,, 1985) W9 ZZ 33 7|¥os
EE KR

g9 FEH (tubulin)E v|AAF (microtubule))
FARHEZ A AEE A A HE 42 X
AR EANEN A2 el ste] Bofsfel g
(vimentin)& FWelM 7|3t MM LAHE
Z7M A} (intermediate filament)$] 9&°28 A X9
el FRlol HAshe Bl

5] Mg WFaujAubde JALAE AL
sl 2202 ZATE AL Y22 7124 Epon
oJ\} Lowicryl® Ze Zefaddd Tajste Wozz)st
& FAE e 7l we 4 sbelAl g1 SEde
ZH ] HEES 500 sl FA H9zA s
ATEE ¥8 ¢ s+ AHE 29 (Tokuyasu,
1984, 1986, 1989).

8B B AgoMe A At Aoz 5
A" FEHE FENEES YEAREEE o4
w23 e FEAS vl 93 S5

o EAAEY AR HAeTA S0,

234 Ay A4 B2 £ AT £
5418 ARl

oA 24L& AH 3t 4°CY 0.2% glutaralde-
hyde$} 4%9] paraformaldehyde pH 7.2 0.125 M
HEPES $+34d0A 247t 2AsT 33 pH 7.2
0.125 M HEPES ¢34 1584 £ F 2.3
M sucrose®t 20% PVP (polyvinyl pyrrolidone, &
A 10,000)F JERIAZ A1L3led 1xE Freon
gasZ d¥ o 232 JAAL YA A JEAED
of ®3s}al —130°CellA 80 nme] FAE vt s
go] w42 2¥d FeAR] FAANA AdFEAE
Algat et

3. MoYs EX

Monoclonal mouse anti-tubulin (Sigma Co.,
USA)# monoclonal mouse anti-vimentin (Sigma
Co.,, USA) AL 15 A2 1:1002.2 M35} 1
Alzk Ago| w4 F 53, pH 7.2, 0.125 M HEPES
gF8Y ez 534 LA dF "YF (6 nm)e] EA
¥ Goat IgG anti-Mouse IgG (Jackson ImmunoRe-
search Lab., USA) ¥AL 23} A2 1:502.2 3
Azt 1417 Aol uh3 # 53], pH 7.2, 0.125M
HEPES 3492 584 A3 Az AT F
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0.003% uranyl acetate?} 2% polyvinyl alcohol (¥
A 30,000~70,000)% F54 44 ¥ 2L 3o
JEOL 1200 EX-II 53A#tdn)A s sasig),

2 3
1. Yptol 21X
FHIAMZS} G 27} [T} A3 9

A3 9ol wpep 20 AEZ vepgch §3E4
N Ze x| ool EAAoH HEA £7]E 7}
A9 ekt 2719 @ FE (% 200~800 nm) %
oo e aAE JHAY FERE WildME e &
gxAA 2 AEA dFue] AAEe e o
SR 2] de ARG AA (euchromatin) o] FH
st on] EqrAet Rgolylon SR EE B
AT S 22 U (Fig. D).

Fig. 1. Electronphotomicrography of synovial membrane. X 5,000,
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2. HYE EX|

FLENHEY HEL|N FE (tubulin)e] EA)

Holow 53] FE FFo wol A=) AEA
W FEYelHE 783 (tubulin)e] EAHA okglet
(Fig. 2).

TBIAMEL AN EANA TE2A u]wlEl (vimentin)

Fig. 2. Electronphotomicrography of synovial mem-
brane.
The higher magnification of the phagocytic
synovial cell. Immunolabeling of tubulin.
x 25,000

Fig. 3. Electronphotomicrography of synovial mem-
brane.
The higher magnification of the phagocytlc
synovial cell,

Immunolabeling of vimentin, x 25,000

o] EAHY o AEAW TEYME 9HAE (vim-
entin)) ] A= 93t} (Fig. 3).

oz #

TR 2 oA F2E AYFERT AlgelA wiA
geA 23 e o] AR FulxAA RAYd o
& &0 g Fol¥ 196296 Barland So] Loz =
FHAdu AL 2% FHANEI EYFE J1E8A

53 AN Foiday BAAME F3)
A A 2] 47t F7hdc} (Hogg ef al., 1985)
I BAFHT o] F E3 224 (lysozyme) FAAE
7b s Zr1aan Buslgdsd (Geiler & Rei
del, 1985), &% FFHe}lo] = (mucopeptide) 2
Eabgke] o 12,000 A=l ZIAME (macropha-
ge)®] RAEZH (Speece, 1965; Mason & Tayler,
1975; Reitamo, 1978; Klareskog et al., 1982;
Mapp & Revell, 1987; Franken ef af., 1989) 4
GEAA Y] F7HE #AF Aol FAld FBEA4)

+ AHtelA HLA-D 43 ZIAAE Eo)ihs) &
Aol f ez Jehte (Hogg ef al., 1985; Palmer
1985) 47N la 3o FAo2 eh} (KI-
areskog ef al., 1982; Burmester ef al., 1983) 7).
THLE Yy FHoz FZIANEZ ZFHI 99,
Graabaek (1984)-2 3F oA SFEAHE) S35
A9 Yetd 715E o3 o] Asx o A 2
28 FE, W ¢ d APYAAY, 183 9%
A¥ (coated vesicle) 3712 F FHA A E Euisgt
Lol FHIAM Eolm FAld] 2T Pt AA,

F271 §& AFFANALE e

THEUAEE T4 ARFANAGE 2D o
FHA X (superficial caveola), 7}=1 A7 Jehj=
AR, FEAoz G319 AJYARATL 374 F &
HAE Bl 27elH o] 7)1 o)) FHRITANE
T 29 ARAEIY oJAgAA o) FHG ¥& %3
FHA 2 20| A GAA o] FHA & o]
o 2 AYME FREANES} SeaA9 g A}

et al.,

NEAE7|S FEE 2= HFHq I X 7
A7 o)t} (Graabaek, 1984).
753 (tubulin)-& vjA A% (microtubule)d FA
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D2 AER QLS AA] AN B4z fYx
AAES EAALA EAG FE FHE A s 4
22 Pehuidto] Fog 22 ARHY 8] (vime-
ntin) & FHGelA 7|3 A XA WHEHE F3HA)
A} (intermediate filament)?] 4Fo|m g F3AIFAA
29 7|95 duHAQ EAA 2 2E Ao Aladd.

FRIAN T} FARE FgAA P2 e F
ARz $2E sl FHEAM S FHY X
Ae-S B 4 9l Aoy 8ME} Bu)sle A
of dNE JdAAYnAY FYez AL e} 3]
A

2 £

RSN FBAEY Fu) J5e AT e
20 TFEE 7] Ao Al FERAAA 8
MEEE JeauAEEE o848 dozAset /Yy
22 FEIs wAE niixlﬁ}@l FHAA Yoz
FAste 953 22 AES 49

1. 83A2 AXANA FE2 (tubulin)e] £
Asglen 53] FE FHY Yo] EA o
AZAY FEHAME F-E8 (tubulin)o] EA)H
A skt

2. FHEANZY HEANN Z2A v (vime-
ntin)e] EAFA e HEZAY FEY|ME ul=)
o (vimentin)o] E)52) ggke},

o] 239 é-“"i Mo} Abgt %— Aol $x13 3 %4
AZS TANSE FEe] T2l Lasle] UL
AlApsie] ST A Z7] u)uE % a3},
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