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Relationship between Vimentin Expression and Progression
of Uterine Cervix Epithelial Neoplasms

Sung Chul Lim, Keun Hong Kee, and Hyun Jong Park

Department of Pathology, Chosun University College of Medicine,
kwangju 301-140, Korea

Vimentin is an intermediate filament protein normally expressed in mesenchymal cells, but the evidence of the aberrant

expression of vimentin in epithelial cancer cells suggests that the vimentin expression might be related to local in-

vasiveness and metastatic potential. There have been a few previous studies on the vimentin expression in human cervical

carcinogenesis using in vive and in vitro models. We examined the immunohistochemical vimentin expression in various

squamous epithelial neoplasms of the uterine cervix, including the cervical intraepithelial neoplasia group (n=25), the

microinvasive squamous cell carcinoma group (n=15), the invasive squamous cell carcinoma group (n=13) and the metas-

tatic squamous cell carcinoma group (n=8). Vimentin positivity was significantly higher in the invasive than in the

mtracpithelial group, and in the cases with lymph node metastasis than in those without metastasis, suggesting a

relationship between the vimentin expression and progression of the uterine cervical epithelial tumors. (Korean J Pathol

1998; 31: 663 —669)
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HAale] Foke] A snbA T} vimentin WE 2] A S
2AetD FoFe FHEed wWE Aeolef FAstuzl

&had o).

ATmE 3 e
. 97 W=

) S8 A8 & adte] A8s A5 19853 HE]
199713 3Uwba] Moo Budgl g il 2] abed] 4
eyl A e QA0 AFARTE A F =
Aol Habdelrl ekdsian, ey HaAn ot
el FutElE FellE HAWse] Bethesda H54
(TBS)*4 A5 #H=4u)u] el (low grade squa-
mous intracpithelial lesion, LSIL; CIN Dol #f=bs]= 10
o, 5w HALZY M (high grade squamous
intraepithelial lesion, HSIL; CIN II & MDel 9=
154], mlaz HgA AYNELE (FHAE A5570] 5
mm o]} 7| F) 156, 2554 HH A ELF 156 o 2
T4 A Sde] ok gl Ede Holxl Hold mu
HEgLE 8ol & W3lo], 2} <5 Fo2 Usle] AF
Haad A F44 AT A5 248 Kol 569
e vl sHEsgich o F Held gF:T9 %
Hb Al 2 AR Had = A4 "y
E ghEG 15alof] ERA

2) al® Al we] == 3beh adalef AR 12} 4
H+ mouse anti-vimentin  (V9, DAKO}, monoclonal
mouse anti-human factor VIll-related antigen (F8/86,
DAKO), monoclonal mouse anti-human macrophage,
CD68 (KP1, DAKO) 3! monoclonal mouse anti-human
cytokeratin (MNFI116, DAKOY S o] 8319l ov], 22} 4
A= LSAB kit (DAKOYS, W 4= AEC kit (DAKO)
= ol Bslydch gl factor VIII-RAo] ot ol 9
ghtrypsin® DAKOAFS] a4l o] 819l 2w, vimen-
tin?] FPAZ 4bel7] F)9 A2 EHe g TUF
(target unmasking fluid, Monosan)5 o] -&&-¢c},

2. g7 oy
1) getelilEH Ak w3 dide] 9 =552 10%

T4 EETRl FEe a8e ohg, shabg Eofe
3l 45 um FAl2] AHo T A Zsle] hematoxy-
lin-eosin o] 445 A, AFH4Ldus 2
HEZuvh, CIN 1, CIN 11, CIN I, w| 354 sh A4
oF 4l Hol4 gto® ura1, Bethesda 51 o) 49}
ol Fd2vle} CIN 15 A5 SILE, CIN 119} 1115
A SILE Efretgch 22l of5e] BHEE 4
49 A5 = 233, v A4 AL F5E 2
2 Aoarst & e =35 A4S At
stel gl a5 4eelsid
2) HAEEsEE HAR vt S50 473 F
AEfE S AN E Hef, o] F 7t 4 umI W B

2 gojaly - AL A2 FE vimentin, factor
VIII-RA, CD68 9l cyiokeratine]] ok wo == &6)=
o] -5 2]s8stedc). Vimentinel] gl ¢f 42 ==]e] 3}
4E A7l S =35 9 sheps 9 3 114
& 73 b2 Peleo™3440 laboratory microwave oven
(Ted Pella, Inc.)-5 98°CE =h3 & 557F 7p=d= TUF
Haljoll ghto] 1087 7hd gl F 2 BojlA] #ulo] 208
T AEel WA F 544 Wy = oy
Hol| e} of 415 2)#a)e] o0, factor VIII-RAS] sl
A 235 uypsine 2 457 A g F 24l
Wile g o4E Agdslsch

3) MYEXSEIE HAIQ HAME TE: Vimentinel|
theh g2 HER o] ¥HES HolE HSE ok
Moo 2 g eielsd, olE oA uhe A ESo| A
HEQIZHE #elslr] flebe] =3 & A4 A& A=
o] g4l AlESe] ¥ Hu] MFEL macro-
phage?} ofuie} =] HEGlEF factor VII-RA 24,
CD68 34 W cytokeratin o4 W oz #pz)} Zulsl
gieh = ok Wb S Hely AE2] v]Hel uig} o
+ e ed S, 4= Jel] ok HESA ES]
EMehA] o™ 0, 25% o]sle] HE7} ofA HREE B
ofvd 1+, 26% o]42] H|E7} kAl ubeg Heju 2+
L5 & Fuitsigle.

4) EAH&EH B4: Vimentinel] o3k oJ 4 ubE A%
7F 2 AT el ofut Fofgt xle] 5 Hola glx=
7HE ghetr] flel SAIEE 24E dAgEd, 15
=+ HA g w3} vl A5 oS 7] 2
vlar 2 HgA G5 o] Agd HEzte] o4 B
Holl= x testd Alfalela, w4 54 SEF 3
4 hE7 72 B4 et vimendn 4 5332 A
ol2] 43 A o AE2 HLixd o 4 A 5
“hefli= Fisher exact testE A|9fslg o, A=)84 (p
value)= 0.05 o]sl2 A &k},

e o}
1 HYEHEE A

1) 2t 4HF Y vimentin 24 S2 H@: 2 A8+
HE el 4 12 E] = vimentin Sk A Fo] Wi E g
w H[a SR A ZA dz2F 9 A5G HEAe
Tl 2 vimentinel] 94 RS Holi= Abm] 4
E7F M EZAsA] gkgkat (vimentin 24 = 0)
(Fig. 1A), Algw H5-daH W2 33% (5159 4]
I+ of4 gbg-& Kol Wb, 67% (10/15)e))= ok4d ul
o AlE7} ExfjslA] ekshe) (Fig. 1B). vl4 254 o
F12 5 vimentinel] H# dAo| wA] ob= =F 0
¢ o= g ol glolent (0%), S5 1+9 &l 87%
(13/15), 2+ 9] o= 13% (2/15)9 o} (Fig. 2A). 8|2
a4 e Ay 94 55 02 die & oE gl
i, S 1+¢] ol 67% (10/15), S5 2+0 o=
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ol elli= S0 (8ol (Fig. 3B), 5o 2+9) o=
1ools gl

Alets v e (non-nvasive grouphal a4
T iinvasive group, Ul a4 ¢ET EihaE ot
b Bl ke o ol FHEATE 9 Fa4A
Hlghed vimendn 4R 5 7} e Al o2 foolals] ekl
(P 000, Jela o] ) iale] 5T H{E Ak

-

Fig, 1A, Neganve staining {staining grade ) Tor vimenlin
low grade squamous infra-cpithelial lesion group, 1B, Siain-
ing grade 1+ for vimentn in high grade squamous intra-
epithelial lesion proup. Nole the pernuclear staining (inset).
ABC micthod counterstained by hemaroxylin

Fig. 2A. Swmining prade 11 for vimentin in micrinvasive
sopparnons cell carcinoma proup. Nole the dilffuse cvioplasmc

stalming  (inset). 2B, Slaining grade 2 - for vimentin n in-
vasive squamens cell carcinoma group, Note the diffuse eyvio
plasmic staiming and the decrement of perninuclear and in-
crement of subplasmalemmal staining (inset). ABC method

counterstained by hetmatoxvlin,

e A 9] el apr b ala] ZAA Vimentin 665

Fig, 3A. Negative staining (staining grade ) for vimenun i
metastatic well differentiated squamows cell carcinoma, 3B.
Slaining giade 14+ for vimentin in metastatic poorly dil-
ferentianed. squamows cell carcinoma. ABC method counrer

stamed by hematoxylin,

Table 1. Propoticn of cells mocting with smibody 1w
vimentin and statistical analysis of the inereelations belween
mmar invasivenass and vimentin staining grades (Chi-square
est), and tumor metasiasis and stainiog prades o ovasive
squamons cell carcinoma cases (Fisher exact test)

Stzining arade  Proportion of cells reacting 1o vimenim

Gruﬁp 0 | 2 “I'otal

Comiraol {1000 0 { 5

LSIL LOE 100 0 i [

HSII. 10067} 333 i 13
MISOL () TWETY  MI5 13

= i 1KaT} Si% I3
MSCC 41540 4500 { b
LIRS LY 25 5 {1

Invasive 0 23 7 p < 0L00d
HSIL i A i}

MISCC i 13 F [+ < (LK)
L= 7 0

LN — 3 5 p L3

.S low grade squameons incraepithelial lesion, HSEL: high
grade squamons intraspithelial lesion, MISCC: microdnvasive
squamcs cell carcinoma, 5CC) invasive sgquamous  cell
carcinoima, MSCC memastatic squamous cell carcinoma, (0
rercentage of cases reacting fo vimentin, 6 no staining s
present in the epithelivm, T—: up w 25% of epithelial cells
react positively, 2+ more than 25% of epithelial calls react
posttively, LN = )0 Ivmph node metaseasis group, LNC 3 no
lvmph node metastaas group
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e et oA 3agd s 3He] vimentin Y 5
< vlashd vld Ha4 $EFETE H§ellA vimentin
o llert BAA o g FolalA] =9l (p<0.001) (Table
. e v)a g4 gFT A4 dET e
vimentin 4 g Zeole FAHLz {ouA Esl
Ak (p=0.05).

2) 2} ME7Y vimentin G4 A HlWm B4 o4
kdS wids] vw E4d 2o HAAT ] 8 Fdl
A fraEElE ofA WE A Ee Wnt ol g4 e
Ao FAYeE JHLAE HYged, o5 = A
2 wddgle] @8] HEEA Eolx 3dgoent (Fg.
1B), v|i Hgd 4FFe] A5+ A ope) 72
akAl AAE fak olel AlEE Jje] nEA BEs] )
Hee 4 SHE Bolg AESo] FEE S o
2 7l 3 44 FEF Bey, OH MEEA
A 2k 4o wlgs]e] gleich (Fig. 24). ¥4, 354
5 Held dEFelly TAx= okl HESE R
g el & Holm Qllen B& ] Pdd A Pe
= Aula, F2 AZ3 | @4 uhe-S B3icd, e
FHolAe 2 AberE efA v Al E=E T As
H& el A £H1-E el (Fig 2B). E5F Fake

2}5of mhE vimentin 934 of4-2 HIE7 WolH
T5 G4 AE7F SUlEln duted ok oy e £
HAEE ¢4 dAQA T WiEr S7lElE £HE B
Fil=g

J) AUEAL MO|HAY HLEY: HF4 oF F
ol A ek ¥4 2] vimentin %48 o] 2+¢] Sl 4
= R e XA AHe|z} #Ee] 3ledct. 2]
vh 4 W22] vimentin g4 FFel 1+ AS= &
10e] ol 4 3elgre] Fel R1EZH He| 5 Zalsbsic)
wheb A, flHE A ] vimentin d 4 F-Fo] 2+ ¢ Ay
A erE L o] B} 4 SFo] P ghEo] uls] 4
HEZAH Hel|go| Table 13} Fro| F2f&A] ek} (p<
0.05). glxd o] Heol4l grFe] H§ vimentin F4 4
Ee 1+ (del)) 8l 0 dadelzln, g4 5F 1+¢l 4
B2 WL WA g4 S5 2+ (3d) B 1+ (1)
ol9l®, G4 55 09 o 58] vl wid-o] oJal =3
S 2+ (20 @ 1+ (20)2 A, Y wiaAe) o] W4
2] vimentin 44 5 7+2| 43TAE FATHe2

Table 2. Interrelation of the staining grades between the
primary and the metastatic lesion

Staining grade, primary lesion
0 1+ 2+ P value
Staining grade, metastatic lesion

=
i)
[

0
1+ i 1 3
2+ 0 i 0 =005

2127} flzlct (Table 2).

4) LM ES BEST0 ME vimentin RHEET &
N e YEFe] Y WA Foll4 vimentin 4
sadt AE Fik e g4k 3HAIE B4 Ayl o
A G 180 106l F 20 FEE 3 (moderately
differentiated)= ¥el o}, ezl 8¢dl= % Hi}
(well differentiated) K2 #bd, 2] S 2+ ¢l 54
o] HE 4ol FEE FUE HYod, A 1ds
Ak FUE Ko Feoks] Ritwrl dolHSE vi-
mentin M Trt FolEA =55 2 F A p<
0.001). 1, Ho| A wWlde AE E3H =2} vimentin <
A FaE vy S 149 dofle By FEE
H3E wglow, S5 09 4d] F 3ol 25 H3E
Hgloul lddle $55 315 Hof Held Hiix §
4 YasH vhbE Fde] BHEs) WolA4E
vimentin W 7} =2 A2 gl o1} Table 33} 7ol
A AR flsdel (p>0.05) (Fig. 3).

rul =

A A E (eukaryotic celD2] 7L v )43 (microtu-
bule), 9] 44 & (microfilament) 9 %7} 4.3 (interme-
diate filament)= HEZFT (evtoskeleton)®] Sgd &
A Axolch ! o] Foll4 F7F AGE M Ho)HoR
Haste] Bl 711 nm 278 Y4HF=4 553 4
3} o oy EAL 3 ¢ A8, 41
A E2| 715 keratino|2p= T3+ A7} SAH 9] vhd,
w5 AE2] 75 desmine|zgb= Hele St A5 £
o4 Adeg S 9o gl FERAE
2l 75 vimentine| 2} F3 45 ko] FEaljhcl. )
24 elg T AR Seld REE 7Y MEE F
Aaled AEEo] fton, keratin® 4u] HE 9l ¢t
Foll A, vimemtind 74q] AE, A A=E gl FFd
A s o)X ALyl AFHFSF in viro
A3 A Eof| M = vimentin® HHE Heo] DAE|o)H o] 5
in vitro vjokell 2]sf FefE o]t ¥ (aberrant expres-

Table 3. Statistical analysis of the imerrelations between
wmor cell differentiation and vimentin staining grades of the
primary and the metastatic lesions in invasive squamous cell
carcinoma group (Fisher exact test)

Staining grade Primary” Metastatic”
5
Group 1+ 2+ 0 1+
W/D 8 l 3 0
M/D 2 4 1 4

“p value < 0,001, ", p value > 0.05, W/D: well differentiated,
M/ moderately differentisted
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B Abal A Eokell 4] vl A s vimentin®] £l o] F
o] od X3} [deﬂTertnualmn]ﬂh—% A A= 7R st
SEEL
A ARG T 3 dFe] 24 2R
ahsahA] Shob ol 7k b Agrol itk wheby 23}
=2k vimentin HHE = 2] A= ol Eef] 2 A7) 7] o]
P19}, 44 9 2 AT Aol} AL elolA =
Al vbelt vimentin 4HE & 5 uf], vimentine] #F 75
2] $ ol A T} E A THsAe] el 3l
o] a4 8Z fdME 1 HaE Tk &

o ge oo a7l Bastele Az
z =

AR AFAYZAE ol fale] Fopol mEFH
Hard A Hel 75 94 T4 Ax8] L8 = e
Aba] M) ZE W e vimentin ¥HE G5, ubd e gl wbE
chdol olw2t W} XA stelslmal 2P
A5y g FeZa), CIN 1, CIN 11, CIN 11, v]& 345
A gk 354 o o #Held gre s a1, Bethesda
nBaula A gl 7te] dote}l CIN 1§ A5+ SILEZ,
CIN 11 2} & 255 SILE S4elsd dl=43 vl
B LAsiel vhe3 2 AshE o,

1) 3 g t‘é”i:r"‘*’ wmennn e g
T 45 Held, wag
Hdekg Haich

) s o9FT i HsA
vimentin ¥ e] E A4 EAW o HAF

SYESNES

: a)a
T old oasls

4EF EFHe
P Beol AL, o
o AEIE FEE A E#lﬁl AR A
o] 3 FEr7t S7HEe S Hiew, ok vk
Al EFe] oz gzl AeE Bl

D HF4 ST AsA oA okl vl vi-
mentin %34 3 ;‘Dl FelakA =kl (p<0.001),

4) fik WA o] vimentin @A Fe] 2+ AHFA
L ¢ll=Ler HA e F2 el bl £
HZA HolF ¥o] sigdct (p<0.05).

5) F9ke] HEer "doldsE vimentin A4 52
S7hb elebAl s el (p<0.001).
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