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ABSTRACT

This study was designed to observe the ultrastructural localization of synoviocytes, which are concerned
with the function of phagocytic synovial cells (type A synoviocytes, macrophage-like synoviocytes), in the
knee joint of the human for CD14 and CD105 by cryo-immuno—electron microscopic technique.

The synovium were dissected and fixed for two hours (in 4% paraformaldehyde and 0.1% glutaraldehyde
mixture), and were immerged in 2.3 M sucrose and 20% PVP solution. Finally, they were cut with the
cryoultramicrotome and labelled with primary antibodies (monoclonal mouse anti—human CD14, monoclonal
mouse anti—human CD105 (endoglin) and secondary (donkey anti-mouse IgG) tagged with 6 nm colloidal
gold particles. The tissues were observed under transmission electron microscope. This study was resulted as
follows.

1. In the synovium of the human knee joint, CD14+ cells were identified. These cells showed phagocytic
synovial cell’s features. In the phagocytic synoviocyte, the distributions of CD14 were marked in the
cytoplasm, around vacuoles, and in cytoplasmic process, but not detected inside of vacuoles.

2. In the synovium of the human knee joint, CD105+ cells were identified. These cells were recognized
endothelial cells and phagocytic synovial cells. In the phagocytic synovial cells, the distributions of CD105
(endoglin) were marked in cytoplasic process, around vacuoles, and in cell membrane, but not detected inside
of vacuoles.

On the basis of above findings, it is obvious that phagocytic synovial cells were marked at CD14 and

CD105, and might be play the role of activated macrophages or phagocytes in the synovial membrane.

Key words : CD105, CD14, Immuno-Electron Microscopy, Knee joint, Phagocytic Synovial Cell

2 A7 199595 AR YA O2-1995-353-0) A7) Ao &3 el Rl AL
* Correspondence should be addressed to Dr. Douk Ho Hwang, Department of Anatomy, Seoul National University, Seoul, 110-799, Korea. Ph.: (02)
740~-8214,FAX : (02) 745-9528, E-mail: doogi@medicine.snu.ac kr

— 173 —



174 Korean J. Electron Microscopy Vol. 30, No. 2, 2000

N B

FERAY T e #¥YLS By R
59 #2AxE TS UeH, FEAH A
A o]5S FHI 4 ¢lc}. Barland et al. (1962)2
NFAN Hgon SHAART AL e &2
Z A M) = (phagocytic synovial cell)¢} #2-Eu|A =
(secretory synovial cell) 2%0] ZEa3-& ¥ 73,
o]% E7| (Ghadially & Roy, 1966)¢} 27 (Roy &
Ghadially, 1967; Graaback, 1984), 28] 12 =] =] (Honor
et al., 1976)%} A3 (Linck & Porte, 1978)9l| A 2z} 2
F9| Alzr} EATE 71Estdd. olF 2 EAA
XX A=zA Je) B2 ZTF(vacuole)d} L3 4A
(lysosome)E zti Qlo] EEAA|E (macrophage)®]
dzojzgtxr A U= MM Z (macrophage-like
cel) £ A ZZax 3o, FEEuAHEE §
2 A =AM 7 (rough endoplasmic reticulum)&
71-—7 glo-] c}uuzl @-k] ul _2_1317]‘.:__% —5]__1:1_3_ S/“"EE
(secretary cell) == A]-f-2 M| % (fibroblast)} F-AF 3
8]E 71X =2 FA) = (fibroblast-like cell)2t 1% 3}
o} g, AN S ANz Fell o33t
$FENM EE B EE s 7])43}9 o} (Henderson
& Pettipher, 1985).

Abte) glolA Bwulx A4 A< (theumatoid arth-
ritis) & F F7A  (osteoarthritis)#} 7H-2 Aol £&
A £Z2| ZA (hyperplasia)s} A @2 Feoll TEA]
AT4 FAT FHE 7P AL ZAEE Aol
a2] 2| 7 ¢)t} (Edwards, 1982; Henderson et al., 1988).

H)E, FRIAN 2 PeHoz A EL F
A}t &l A1 A 4] (mononuclear phagocyte system)<]
3 dR=2=A 7FEFe] zlont, 1 71 dsiAE 3
7V 7P el =2Ee] ghoth WA EA F #E AF
Abole] Z7}ed 2% (mesenchymal tissue)ol| A} 73S
= 714 (Link & Porte, 1978; Stofft & Effendy,
1985)7} w& oA Fa=g=t= 71 (van Furth,
1980; Okada et al., 1981), 28] F4~(bone marrow)
oA SalEgith= 7} (Palmar et al., 1985; Athana-
sou et al., 1988; Izumi et al., 1990; Athanasou & Quinn,
1991) 5o] 3ld ofA& dF7t BE53 AA o

3, 89 f8MxZe] Y7 CD (cluster desi-
gnation) 7128 9FEL CDI47} 4% Qg
(synovial intimal layer)®} o}el] <142 (subintimal lay-
er)oll Al FA] o] B3 (Athanasou & Quinn, 1991) =
Reovt, Feran A "o zAstet gAY A-9-H
FZHEZ ofd MZoA EA FHEAe o3t
o7t 53 AA ol

a8z, 2 A3 AR FE9E 8 A
oz 3o, ZxAIMEZ lipopolysaccharide 48] (re-
ceptor)ql CD14¢} &A33tg TZAM 2] mXE=
ot2dzl CD105 (endoglin) & o] 4-5}e] H8 A T34
EXHE AzEs B2 Aoz ojuw AE)
A& &3t {r%i’ﬂ/‘ﬂlﬂ 27 H9E A+ A
Z | SERYE s, rlsAes BHE 2
EAM e} 24 75}%«] GgE YA SRE
oobr7] f8 MYxA e} Yoz HAFEAE
st} oA o2 Bastual ek

Mz o diy
1. AgA=

= 9 ARl 94 el FERE Y
S A ART 4BEE WY A 2o A
Aoz 3R 59 24¢ AHste] AHgsalch

2. xExa| oy

oA AFE 22L& 4°Co) 4% paraformalde-
hyde®} 0.1% glutaraldehyde, pH 7.2, 0.125 M HEPES
2= QoA 2417} TASLT 33] pH 7.2,0.125M
HEPES ¢t&8 oo 1584 $£A3lge. 2.3 M
sucrose®} 20% PVP (polyvinyl pyrrolidone, £2}5F
10,000)8 JEB 542 AFL38led 1x}= Freon gasl]
92 ohg 232 A dae] WANA FEA YR
B Rslge} o] & —130°Cel|A] 80nme] FAZ &n)
AAe sl a2 wxd TR FAAA
A FuAE AR

3. HYF EX|

Monoclonal mouse anti-human CD14 (Pharmingen
Co., USA)%} monoclonal mouse anti—-human CD105
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(endoglin; Pharmingen Co., USA) ¥ A& 13} A=

sjed 247 1:10002 HHT F ALolA 0% B

A Zch AH-e pH72,0.125M HEPES gt gdlo g
524 53 442 Bg WAFGnm)el £ ¥ don-
key anti-mouse IgG (Jackson ImmunoResearch Lab.,
USA) &g 23 A2 1:5008 3| sle] 30%
Algo| WS & 53] pH 7.2,0.125M HEPES $13-¢
Aoz 5EMA Ao} o] % 0.003% uranyl acetate
8} 2% polyvinyl alcohol (£A+3F 30,000 ~70,000) =
F34 94 9 =2 E Agste] JEOL 1,200EX-1I
Aoz fAsA

4 =

B 3l AR Feel weh 4E WA 4
29 Azz Jehis $RTAMZY BTN

7 1A sl FREAAZE AL mopo)
AR cIer AEd B8 ART B B2
& WHANE Be FRTAAEY Az v
o] Asted AShEH, AER Wl Bord 27]9)
FE (A 200~800nm)E 72 ¢l (Fig. 1).

2. HYF HX|

CD14= ZzA N =9 Axd YA =27} Fql
H ot Fig. 2). 3% 4FZAM 2] A=A 22
B3t Az 9 sbgAtE]el ] CD147} o 22 H
non, FHEAAMxY) FE FH oAM= CD14
7t 24 Heley 3= WM =4 FHA gt
(Figs. 3,4, 5).

CD105 (endoglinye WA 2] AzA Hell A
=27} 9= gl.o9 (Fig. 6), ZEAIM L8] A x4
Mz 227 B2 HohFig. ). $ZZAAM 29 A
9t 7R e Az E7)8 9' 127 CDI105
7} B4 Helow, $SxAMZY T FH HY e
A= CDI057F &4 Hdov, 32 WellAe =4
HA ookl (Fig. 8).

o &

FEA L] v F2E AR FrpAaAd $EYE
o] W& Zu| wjEe] Barland et al. (1962)e]] 2}s] 3]
$oz2 EHAAAvez 259 I T/ EA)
& 7esignh 53] FelAan #- 9 AR &
o] A& @A ZAAN 2 7t F7HE S (Hogg
et al., 1985)1 R.Tslglen, o] & B3] FA
(lysozyme) FAA| 27} §-2)8bA] 2713t n Bl
94 (Geiler & Reidel, 1985) &l 242 F-z3ele]=
(mucopeptide)2 HA}gke] oF 12,000 kDa # x|
Z3 A A X (macrophage)?] A EZ (Speece, 1965;
Mason & Tayler, 1975; Reitamo, 1978; Klareskog et al.,
1982; Mapp & Revell, 1987; Franken et al., 1989) <&
A g Ert ZUMEE REEES =, &8
ZAM 2 AelA HLA-D 395 Z34H2 &
o|3kAl 3Hlel FAE vehu (Hogg et al., 1985;
Palmer et al., 1985), F el A Ia 4ol FA o=z 1}
Elr} (Klareskog et al., 1982; Burmester et al., 1983) 7]
Aoz Yoz ExANER HFEFHIT Qo

ggEANE A2 G} 371 bl el
Sxd, 1A, 8y F WE dF Abeld] xR
(mesenchymal tissue)ol| 4] 7)== 7}A (Link &
Porte, 1978; Stofft & Effendy, 1985)3} =& FollA
A= k= 7}A (van Furth, 1980; Okada et al., 1981),
J=lx 24 (bone marrow)ell M FERE T A
(Palmar et al., 1985; Athanasou et al., 1988; Izumi et al.,
1990; Athanasou & Quinn, 1991) S-¢] )t} Izumi et
al.(1990)2 3F 7544 FZEAM x| LA
71900 gk AFellM A ZEAMZ g Tl
& HAF o]43td FERIAMM T} dH 79 &
ety gle "HA SxAAdzzyE f9dd1 B
35k}

CD14%:= glycosyl-phosphatidyl inositol (GP)2] -
Fol o] M mHol] A% ¥AF o 53~55kDa
9] 484 (receptor)2A] wH& F-(monocytes) X
A Z (macrophages), 3} ¥} 3T (granulocytes)2] A
zatoll A HAHE oz deiA 3ok (Haziot et al,
1988). =3}, lipopolysaccharide (LPS) complex 2} ser-
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um LPS-binding proteinel] @& 2 I3} =3 717
T 9le} M=o FA 3 (activation)ell oA B4H
d AEE e Zoz BIEG] o (Wright et
al., 1990; Tobias & Ulevitch, 1993; Ziegler— Heitbrock
& Ulevitch, 1993; Dentener et al., 1993; Martin et al.,
1994), ol AMEHe] 79 714 3 (hepatocytes)ol]
oJsiA CD147} AAte] BuE7|= 39 (Su et
al,1999).

43t FB3H LS 3 CD14Y) A7 Fole
24 BAEE g FHAEZAM wA7) 2
o} X1 (Handel et al., 1995; Liu et al., 1996; He et
al., 1996; Jamal et al., 1998)7} 9]¢).©2w, Athanasou &
Quinn (1991)= AT T FAY IR M2
o W Fedu)H WAz} AL Fle]
T8 224 A CD137} CD14,CDI16, CD45 Sof ©f
3 =27 HE& Bysigovt dAR A3 EAE
39 ofd AMzeA &x HYER ) HsledM e o
Ho] B3 AA oo

¥ A¥olrE, CD14e) ddte] YgznApady
o o8 HAzA 3 HAFEAE AlYd A
2z FEAM AN EA7} FAFH e ]
Aoz (DU XA zZe] 2AEYE & 5 4
At =3, v F2Aor FEEAMNER el
Az AP EAAY Hzd 4 FE FH89
oA CDI147} tgfoz EA|HE Zlo| FAFHH.
olFoz FIYu|AA WAz} AN dF
g CD14 34 Wbg MZEo| F¥IAMEYE ¢
4 9dglem ojEe] Az ExAM =z TS
S Hlez J7go

CD105 (endoglin)¥x 95kDa2] subunit& 7}3 inte-
gral membrane homodimer protein® 2 &I 3|4 X
(vascular endothelial cells)&} efjute] §-3hed okul (syn-
cytiotrophoblasts)ol] Al WA= Aoz dejx 9lch
ol At wiEA™ (umbilical vein)2] FI oMz
A TGF-B1,3% ¥ 23 E 7IA 31 Aot
B 3159 o} (Chiefetz et al., 1992). o] 52 L3 ofire
A3 A1 74 (angiogenesis) F BA3E WA=
2, Zok(tumors), AHA X]-§ (wound healing), 31 3] 2-2)
744 (dermal inflammation) Sl 4] 2719 ¢] B 15|
o} (Wang et al., 1993; Westphal et al., 1993), =3}

CD105 (endoglin)= B4 345l TEAM Zol M= 24
(Lastres et al., 1992)5] &= o] vy u} glo} 18
v, FERE FEAESA A wEe) Bt
ATE FA7A g AA ol

£ A A FE23E 8 ZZ 9%
CDI105 (endoglin)®] W z23}ets HAF =&
B3l dz 2 U AN £9} Z24
AxAA 227 FAFY e, FHEAM L Az
% AR M2 €71 % X F9 9l o
g w27 22 FHoh FEZAHZAMY o] =
A& Lastres et al. (1992)0] R 13 FA 35 x4
Axe] W A3 Aoz TIAMEY 7%
A g AlAbska gle-

PN T2 FBFAAE CDI49} CDI0S &)
of W3t 2 Agel Asel oA & dAFAE
B g CD AFS] &4 ¥ Ad4s S & 9,
FEIANZE FHoM AT 7Y x4
AN fFHEHAE Aoz 441
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<IEXE>

Al 2233 FEE AR A8AE F §%
EAA| & (phagocytic synovial cell, type A cell)®] 714
A3 =9 YHHoz ExANEY 2e5d 3T 3l
= o8 2 2] 4] 4] (mononuclear phagocyte system)2] &k

dR=2A olnlx F4(bone marrow)ell A 71U o) H &
Aeletx: geid i} 715 o= w LCA, HLA-DR3}
Iashle)] FAuEe-& B TxAM 29 ARz defR
o1} opA] |t BEF AAe|th B 9T CDl4s}
A3t Tz EAE2 942 CDI105 (endo-
glinyg o] &3le] FFEAN T M= ] YHRYS
THEl, Z1sde s gAsE ZxANze zAats
o] AL $Y3eR] ARE AU Sl& ALY &
EREANAM FBHEEE JF2AAEEE o] 4T
W zA53} 7|We= CDl4st CD105e)] Wit FEXA|
£ 3o FhAEnAcz A3 A G2 e
AEE 9=

1.CD14%= &2 xZAA 2] A3 2=} Al =3
2 JPAAE, 32 FH EHeM 24 Hew ITE
WM e 22 A it

2. CDI105 (endoglin)= #8Z A 29 A=zt 714}
go} Az 5715 met 24 Helew T FH B
AeM = =2 Hyg ok, 32 WollMe =4 =HA 4%
o}
ol Az Mol Al FEIA FZAMESZC
Aok #REAALE CDI48t CDI05S] <o =g
BEAE Holm= g4ty ZxAd e} 43kge] o
e sl Aoz 444,
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FIGURE LEGENDS

Fig. 1. Electron photomicrography of synovial membrane. Immunolabeling of CD14 (arrows) were seen. C: Synovial cavity, P:
Phagocytic synovial cell, V: Vacoule, Bar: 500 nm X 5,000 (Small figure: The higher magnification of the phagocytic
synovial cell. Bar: 100nm X 30,000)

Fig. 2. Electron photomicrography of synovial membrane. Note the immunolabeling of CD14 (arrows) on the cytoplasm of
macrophage. Bar: 500 nm X 12,000 (Small figure: The higher magnification of macrophage. Bar: 100 nm x 30,000)

Fig. 3. Electron photomicrography of synovial membrane. The higher magnification of the phagocytic synovial cell.
Immunolabeling of CD14 (arrows) in the cytoplasm margin. N: Nucleus, Bar: 100 nm x 30,000

Fig. 4. Electron photomicrography of synovial membrane. The higher magnification of the phagocytic synovial cell.
Immunolabeling of CD14 (arrows) in the cytoplasm. V: Vacuole, Bar: 100 nm X 30,000

Fig. 5. Electron photomicrography of synovial membrane. The higher magnification of the phagocytic synovial cell.
Immunolabeling of CD14 (arrows). V: Vacuole, Bar: 100 nm X 30,000

Fig. 6. Electron photomicrography of synovial membrane. As the control, CD105 (arrows) were marked in the cytoplasm of
endothelial cell. N: Nucleus, Bar 500 nm X 12,000 (Small figure: The higher magnification of the endothelial cell.
Immunolabeling of CD105 (arrows) on the cell membrane. Bar: 100 nm X 30,000)

Fig. 7. Electron photomicrography of synovial membrane. As the control, CD105 (arrows) marked on the cell membrane of
macrophage. Bar: 500 nm x 8,000 (Small figure: The higher magnification of the macrophage. Immunolabeling of CD105
(arrows) were seen on the cell membrane. Bar: 100 nm X 30,000)

Fig. 8. Electron photomicrography of synovial membrane. The higher magnification of the phagocytic synovial cell. Immuno-
labeling of CD105 (arrows) on the cell membrane. V: Vacuole, Bar: 100 nm % 30,000
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