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The Expression of CD44s, CD44v5, CD44v6,
p27"' in Colorectal Carcinoma

In Chull Jung, M.D., Ki Hong Kim, M.D., Young Jin Park,
M.D., Byung Joo Song, M.D., Myung Soo Lee, M.D., Chul
Nam Kim, M.D., Seok Hyo Chang, M.D., Jong Man Won,
M.D." and Ji Il Kim, M.D.

Purpose: In treating colorectal carcinoma, metastasis and
recurrence are the most important problems encountering
after a curative resection of the tumor. Therefore, under-
standing the mechanism of the disease progression and
being able to predict the likelihood of recurrence is very
important.

Methods: In this study, 56 colorectal carcinoma cases were
reviewed. Immunohistochemical staining on CD44s, CD44v5,
CD44v6, and p27""" were performed to determine the
expression level of the protein, the patient's clinical findings
and the pathophysiology.

Results: 1) CD44v5 showed a positive response in 47
(83.9%) out of 56 cases. By analyzing the Astler-Coller
classification and the invasion of the lymphatic system, the
value expressed was significantly high. 2) p27*"' showed a
positive response in 35 (62.5%) out of 56 cases. As the
disease progressed, there was a significant decrease ac-
cording to analysis of Astler-Coller classification, and the
invasion of the lymph node and lymphatics. The relationship
showed an inverse correlation as the disease progressed.
3) For the CD44s and CD44v6, analysis by the Astler-Coller
classification, the histological pattern, lymph node meta-
stasis, invasion of the lymphatic system and the depth of
the invasion, were not significantly different.

Conclusion: CD44v5 and p27**' have a relationship with
tumor progression, and is a valuable marker for prognosis.
In particular, CD44v5 appeared to be involved in tumor
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progression where the tumor cellt- invaded the lymphatic
system. (J Korean Surg Soc 2002;62:319-326)
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s A7 AlE71A 7 A AEI Al o] F, T
A Aol Boleh AE BREAZ 42w 9
th(4-6) CD44 FA A= 11p13ell AXshar lar 20749
axong 7FA|AL Qlew CD4ds LAh= 5709 ofm|wwl
axon—‘?} 59 = EA ) axonoi TFA = 71 59

:}/HJ-]_# 1,]_1:1;(] 107]],/] axon -M]-ZJ o7 H]-oz]gl;q
oro} 7ol gh(alternative sphcmg)oﬂ 93 53} 6" axon
Aololl LS dheft ool el k() olu e
CD44 o] CD44V6-?: Tw B oy F¢ AEF,
B3] Mol5S 2 Fof AT ZARE FEiA 3
=296 *P%FOM% = HI 33 e Hl 9
& 5o L tellA] o] Baw ¢} (9,10) CD44ve} T
o] CD44v5E 43 th& ol 5% ohol At Aol
T3 9% & Zlew ‘02}5114(11)

Skl Aolok A Fke FA sHE T3 AF2
A2A guket o) AP s gL, p27'e cyelin-
dependent kinase inhibitor (CKD)E =2 slU2 AZE9] A%
3} Z4¢ 2ARn FEA ek pre Fe A%
o AT ARG Al dsto|Aur Foko] RePel
A p277e] YA A 5e FEY 4 9l =
FPAET 2ol p27e] S A AlebA 5 ,03) A
& 205 AEZ AR sl T4 A

ek A7ksha ek w3 gt A
ALYl = F&el A= A4 AL
7b Aek.(15)
oflA Al F2 574 CD44%} 1 o] 59 W

Zegate] Aol izt A7t et F3b
Fslwl 53] S Aolol T3 A 7=
Fo@ BAZ o7 u]o Al B o1
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@ Bexsis 6a w: cDu A RS D
U XA 2= anti-CD44std monoclonal antibody (Bender Med.
systems, Austria), anti-human CD44v5 monoclonal antibody
(R&D systems, Minneapolis, Minnesota, USA), anti-human
CD44v6 monoclonal antibody (R&D Systems, Minneapolis,
Minnesota, USA)E A}ﬁ-*} AL, p27" kel A AS 93
AX}3FAH £ anti-p27"”" monoclonal antibody (Transduction
Lab. Lexington, Kentucky, USA)E A-8-3}ic). o] & who]
o el A 88 A S okt ek 109 34 9
% Tewele] 34 & E4A0R A4% sheba o
225 4um FAZ A poly-L-lysine & A 2|t &}
°]‘: | F2AA 56°C EA-arel| A 48417 & A =A171

A A (xylene) &HollA] kg5 AASEI 100%, 90%,
80% B 70% ollgkZoll 27 1584 Bt A7 S5
2 Ao}, 3% 2GS 294 §lol Holm
2 3027F Aol WAjste] WA peroxidaseE A7 3L
phosphate buffered saline (PBS)2. & A% 3t & citrate buffer
(pH 6.0) &Hof| 157+ microwave 3] %] 3}3ict. 1 1 5002
2 2405 D2E 13 2ok 40l Sh A 7,
22} A (biotinylated anti-mouse anti-rabbit and anti- goat
monoclonal antibody)E A-&oll4] 30&7F ¥H-&A]71 ¥ PBS
Z A} Streptavidin peroxidase complexE 3027 HF-&-A]
7]z PBSE A& % whAA|Ql tri-amino-9-ethyl-carbazole
(AEC)= #7}3}9i e}k, Mayer hematoxylin®. & 303%7F t=
A % crystal mount® E-Jsto] Au|H o g el

3) x5 Mol mE
g AE =22 du|Z o g HAsle] CDadsE AEA U
AZbA glelo g o N FTutS ulw) Az o 7 o Ay
kA o 7 FE319] 3L, CD44v58t CD4dveS A Zuh-g ule}
A sl o Qe Yo F5slglon, 7
chufo] Wbl 2 shfjol] A4 Fhglo g JAwy Yo R
HEakelch

CD44s, CD44v5 18] 3 CD44v6e] WS dul7d 4004
;] o

Alokell A 50071 €] AEE QLA 02 AlFste] A Al
T} 5% o]slel AgE SAHo7 6~35%Q A= oFek
Ao & 1A(Fig. 1A), 36~70%% A$E= FE55 Ao

27 (Fig. 1B), 71% ©|42 A= #FAo 2 3-o 7 3
O™ (Fig. 10), ¥AH o E QAR = TFAE A =
upe} et o 2 ANE HSE 13, AR dNE A
3%, 2 FH AEE GAEH 23 07 HrkslsickFg. 2).
FA Y HF TES(HE TF) FukeE Hole
AE ol whE REE ARl A e} oA

£ wote] vdew 1AFH 9AA Y A& oA Al 5F
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Fig. 1. Representative immunohistochemical staining of CD44s according to percentage. A = grade 1 (6~35%), B = grade 2 (36 ~70%),

C = grade 3 (more than 70%) (x 200).

Fig. 2. Representative immunohistochemical staining of CD44s according to intensity. A = grade 1 (week positive), B = grade 2 (between

grade 1 & 3), C = grade 3 (strong positive) (x 200).
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SPSS system (version 10.0) ©|-&3%}o] Spearman 43+ A4~
£ Fslo] A% FJAE golH 3, Chi-square 3 Mantel
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Haenszel chi-square testE ©]-83}o] P-value7} 0.05 o]}
g EAH R Gosivta Hgegich

e o}
) AZ 24

560119] ol EE= 33404 12412 3 B 53.44]
olgdrt. 1F 50th7} 16¢0(28.6%), 60tH7} 18411(32.1%)E 50
e}t 60th7t BE o] & XpAIE o w WERb7} 3240](57.1%), o
7L 244|(42.9%) 2 F Bl <F 131 12 A7) <k g
et
el 2AA FHHEEE SEHQ ASte] 524, A HA
S 3¢, 7 A 04]91 ™, 5269 BAAQ A F
2823} 9k 114](21.2%), 3} oF 38¢0(73.1%), A &3} oF
391(5.7%) % &3 *d%“?l M Bk

Astler-Coller £-rol] 23t Wi7|H 2= A 49(7.1%), Bl 12
o|(21.4%), B2 184(32.1%), C1 3¢1](5.4%), C2 16%1(28.6%),
D 30l|(54%)R 2, 124 3 17 Aol glovt d=3
Aol gelHl ¢l Bl 1240 5 34(25%)% B2 1891 5 54|
(27.8%)%ck. w3k Qo] Hg AL B 558 HolAl
74571 B29} 25 dhelo] 34941(60.7%) 2 7HA wkgkt). 94
ZAol7} gl 3ell= 2+ A o|7} 24, k4 A o]z} 101]9314.

2) MA XRS5t Q4AH QAT Chul HbS

(1) CDUMs: T 7919 A Aah AA =29 AEd e
Alzrhe L ok S Bk SR ZAE
AlErtS whgh gAY

= T o JulE B3k & secdle] AAAY F 474
(83.9%) A kA uE-S-& B9, 2040(35.6%)= <keFA, 17

|(30.4%)NA = TS5, 10(17.9%) A= ZFAd o =it
& HAH(Table 1).

) CDUvs: ZF9 B4 A=t AAIZAA = AL 2
€8 Holx gty =
Aol A Alxehg uhe} vhekdt ZE 3l
560019 A=At F 479(83.9%)0l1 A FA ukS
°]%F 1490125.0%)% k¥4, 149125.0%)F FE% ¥4, 19

of|(33.9%)0l1 A= 7k Tids Hlvh(Table 1).

(3) CD44v6: CD44v6- CDA4v58t -F-AH3E d Aok i-3 W
Ak A Ak A A Eo A= A9 e F 56¢<]
AR T 499(87.5%)M A XA WS HAT, o] F
149(25.0%)+= FFA, 149125.0%)F TS5 %A, 219
(375%)NA = 7+Fd e FEds B ck(Table 1).

@) p27"*: & s56¢l|9] AR At F 3500(62.5%) N A %A
1SS B, o] F 199|(33.9%) = FAF o7 AL B
Rom 16¢](28.6%)0 A= B L] - 9ol A] okAduL-S
£ Hlv}(Table 1).
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(1) Astler-Coller 270 [[}2 HAEAM: CD44s+= H 7)ol
g} 23k =fol 7} Y9l e, CD44v5+E Astler-Coller H-57ll
uhzl 717 A °§%‘-’F% FolstAl 2 Wie B,
CD44vo- W 7]7F Z12h3kol] whel ko] FolAl= A=
Eoi U A o2 o3 2ol glglek. p27! vkl
= WII7F AP ge s o] Zhaslglon FANH R
T3 o7} 9l rh(Table 2).

@) ZXEH EF0 M2 AZYN: CD4dst %1‘?‘9} Ak
oflA ofzk =2 WHE B,

R 2 S Hlen, p27k‘pl Chuf 2
o WS Hole gkl eyt
o3t zbo]= A th(Table 3).
T || oIpH: CDase] wHs) Y= Hol
= oI Aol7h pgen], CDuws 4 Aol
AgoA A BN A% vglon) FANALE §
93k 2ol ol aL, CD4dve H3F S|t o2 G038t

s

Table 1. Immunohistochemical staining pattern of CD44s, CD44vs5,
CD44v6, and p27klpl in colorectal carcinoma

No. of case (%)

CD44s  CD44v5  CD44v6  p27™
Negative 9 (16.1) 9 (16.1) 7 (12.5) 21 (375
Positive 47 (839) 47 (839) 49 (87.5) 35 (62.5)
+ 20 (35.6) 14 (25 14 25 19 (33.9)
++ 17 304) 14 25) 14 (25) 16 (28.6)
+++ 10 (17.9) 19 (339) 21 (37.5) - ()
Total 56 (100) 56 (100) 56 (100) 56 (100)

Table 2. Incidence of CD44s, CD44v5, CD44v6, and p27kipl
expression according to Astler-Coller classification

Total No. No. positive immunoreactivity (%)

Stage of case

(%) CD44s  CD44v5 CD44v6  p27"
A 4 (7.1) 3(75.00 3 (7500 3 (7500 3 (75.0)
Bl 12 21.4) 11 OL7) 10 (833) 11 OL7) 9 (75)
B2 18 (32.1) 16 (88.9) 14 (77.8) 16 (88.9) 14 (77.3)
Cl 3(4) 2667 3(100) 3 (100) 1 (333)
2 16 (28.6) 13 (81.2) 14 (87.5) 13 (812) 7 (43.7)
D 3(4) 2667 3(100) 3 (100) 1 (333)
Total 56 (100) 47 (83.9) 47 (83.9) 49 (87.5) 35 (62.5)

P value 0.384 0.025 0.375 0.008
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Table 3. Incidence of CD44s, CD44v5, CD44v6 and p27kjpl in
relation with histologic type

Histologic Total No. No. of positive cases (%)

type of cases o

(%) CD44s CD44v5 CD44v6 p27

*WD 11 200 8 (727 7 (637 8 (727) 8 (72.7)
"MD 38 (68) 34 (89.5) 34 (89.5) 35 (92.1) 24 (63.2)
*PD 3 (5 2 (66.7) 3 (100) 3 (100) 2 (66.7)
§Papillary 12 1 (100) 1 (100) 1 (100) 0 (0)
'Mucinous 3 (5) 2 (667) 2 (667) 2 (667) 1 (333)
Total 56 47 47 49 35
P value 0.492 0.227 0.320 0.513

*WD = well differentiated adenocarcinoma; "MD = moderately
differentiated adenocarcinoma; *PD = poorly differentiated adeno-
carcinoma; §Papillary = papillary adenocarcinoma; 'Mucinous =
mucinous adenocarcinoma.

Table 4. Incidence of CD44s, CD44v5, CD44v6 and p27°"'
expression according to lymph node involvement

Total No.  No. of positive immunoreactivity (%)
Node
metastasis of cases -
(%) CD44s  CD44v5 CD44v6  p277

Negative 34 (61) 30 (88.2) 27 (79.4) 30 (88.2) 26 (76.5)
Positive 22 (39) 17 (77.3) 20 (90.9) 19 (86.4) 9 (40.9)
Total 56 (100) 47 (83.9) 47 (83.9) 49 (87.5) 35 (62.5)
P value 0.234 0.224 0572 0.008

zpol7b gldeh. p27 e Holvt e A FsiA
o] 7HA%] 9l th(Table 4).

(4) Bl Zeinto| B CD44sE 528k ol 7} 9L
glor}, CDMvST HZ FHol & A5 F3kA =
WS HWolom CD4dveS 2 Z 3 ol A

BE7L =L %S HIo SAgHeRE fost
o= glgieh p27! gl e Bl = Aol Qe A$ §
o)A W o] 7+AE] I th(Table 5).

() T AT ZHolete] ARY: CDMsT 23 Aol 7}
913, CD44v59}F CD44ve Fok 2] Zo]ol| ujg} ut
H AETt oA = S Yo BATHZ o3t
Zpol = glgieh. p27*! ghal e ok A §-o] Zo|ol wha}l 7+
&te S Hoy FAIH o 23 Kol Kol
A 2E9krh(Table 6).
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Table 5. Incidence of CD44s, CD44v5, CD44v6 and p27kipl ac-
cording to lymphatics involvement

Lymphatic Total No. No. of positive immunoreactivity (%)
invasion of cases kipl
(%) CD44s  CD44v5 CD44v6  p277

Negative 26 (46.4) 22 (84.6) 19 (73.1) 22 (84.6) 23 (88.5)
Positive 30 (53.6) 25 (83.3) 28 (93.3) 27 (90) 12 (40)
Total 56 (100) 47 (83.9) 47 (83.9) 49 (87.5) 35 (62.5)
P value 0.811 0.0001 0.086 0.0001

Table 6. Incidence of CD44s, CD44v5, CD44v6 and p27*"'
expression according to depth of invasion

Depth of Total No.  No. of positive immunoreactivity (%)
invasion of cases kipl
(%) CD44s  CD44v5 CD44v6  p27°
A 4 (7.1) 375 3 (75) 3 (75) 3 (75)
Bl1&Cl 15 (26.8) 13 (86.7) 13 (86.7) 14 (93.3) 10 (66.7)

B2&C2 34 (60.7) 29 (853) 28 (82.4) 29 (85.3) 21 (61.8)
D 3(54) 2667 3(1000 3(100) 1 (333)
Total 56 (100) 47 (83.9) 47 (839) 49 (87.5) 35 (62.5)
P value 0.731 0.389 0.621 0.124

A = limited to the mucosa; B1 & C1 = extending into the muscu-
laris propria but not penetrating through it (B1 = node negative;
C1 = node positive); B2 & C2 = penetrating through the muscu-
laris propria (B2 = node negative; C2 = node positive); D = distant
metastatic spread.
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AR o) 7} ofw] dofytort T4 A ellA HU=A| o
< 7t 9o olel Wit oF Tod oulrt gk
BRAEAA o] A9 FAA o7} 2 F o] FF
AEE A= a1, o] FgAETL S4Bk A NA Het
el FAY g e AlETE AdEEo] F9
o, AGE = 742 WHol7h dofubA IiFgoe R
Aol7} dofuh o] BAIE T8l 3L + Y= &
& Y53 Axgte] Aol & dog|A Ak 318) T¢I A
ol YLFLellA Tz 22, 71AuE ol A A
x| 7|AR olF, FZolut H Ay, A Av]e d
Holl 2 9l &5, Ao] A7)oA FAste of7] dAE
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ARA Ldoldth(18) FFAMEY o|FH ST F
& Adolot A" F3k Aotk (19

Fop AT ol FTAelA AEAE, AL 7k 4
SALgo] Faev] 2 oleldk Aol Folsh AE B
Z-H. 2} (adhesion molecule)ol] Tigt o147} Ehalks] ZaP=] 1
itk AlE H"Lvt.'—xl- Toll:= cadherin, integrin, selectin,
CD44 family ¥ immunoglobulin superfamily 5-©] Slt}. o]
% CD44w A|xwt 537t 7hadh dehio g 3| UFE4
FEARA AZTI WA AL F2hsto] AZT A
3t A Stol] ofslm] gl ool vhekt Aot
ZOA LA E WaIslo] ALAE 74, LA 2
R S EL R RN ENE
9ol A5 AGol] TolPek. LAVHOZ TEOIAE CDM
o]HEY 715L oA & oEx A ko) Fok ubAy
) ok Hol2h Aol Yrbx WwE|erk§20) L % o)
493 of2] 23 gholA CD44 ol ol Rusiglen], %
ko) 213 5 olske] edRAol el A chekt Ankg

CD4ds7} ZoF uhAlo]| Thodsl=r] e o] oJ3kL 3=
Aoll afiAl = o} Wets] FEE A= ek Abbasi &
CDE AFA &F3 ATl ik CD44s9} Ki-67
04:7-01]/(1 CD44s= 7‘3%11]?:_ 001:/14 u) ol—/u 7-01: =4 ‘:oﬂ/q
Z o] A8 Bojo|Aut wkaE]g) 31 Zoke] R8Tt of
HAE HolA bk ilﬁ k. 2Eyg A SU6)
CD44s7} B4 AEH T} FLAZEAA FofoiA =

=
9 Hol] ZokulAlyl o] Q= Aoz AZEca 3
At
2 Z42] Aol A CD44sE Astler-Coller ¥ 7] B-5, ZF
‘,] .‘Eg]ﬂ: E]—LX—] nl al_u,]. ﬂhﬂ% Zok Lﬁ- 7:10]3]— _?,_9]
g A3 WA S HolA o} Z°H Heo] g At 5 oAl
£ diEste AR o] &3rldl= AAEA e AR
A 7Zr = e},
CD44v59] Wrdell sl A= obF w2 A7} o] FolA|

A ¢k A TE, Wielenga 5(22)> 7424t W7|71 2 egs}
™ CD44v59] ¥tslo] F7letehar ¥ wsl$) o}, Herrlich &
(23)2 CD44v57}F Z 2 Ak whetab A o] 7] 5E] whal = o}
3 3} 3, Neumayer 5-(24)< A &3} Aol A 714 7k
WS Holka H sy

A ALE] edFoll A CD44v5+ Astler-Coller 2ol W& &
Aol A ¥ 7)o APzt o3 A AT Ao, Hx
& o] e AT froshAl A Wi Eo] FATA

2 ol Al s Belvy sy =4 Aol of ol ut

2 BAAE AT Hol7t 9k ASelA 7w
t A%E Bylon FARCE §9I% Holt ohglet
Az Aol Y ATE T AN YA 2 97 Aol
St EUAY FE glot BAH A4 HelwA g
wlAl ol7t olv] Qofik A4 wE Aol oz A

o|7} Aol 7hsAdol hao mldtct. whebA A2 A
ollA] CD44v58] HFale oko & Ao|7} vhehd 7HsA)S oF
Al = 9lo] A dlEaz A 77} ek Az}

vl Zoko| AdFpA F Fok ATy} BT AWels
Aol Fofste A P—E AZtEeh 2y o] BAF S e
7] Sl F7H4Q A7 e d Aol

Wielenga 5(22)< 7éﬁ Folol| Al ¥1E-Ql CD44v6e] 3
o] Astler-Coller ¥ 7] A/BollA Xt} W 7] C/DollA ¥ 7slAl
U2 & CD44 o]F o] oo X133} ool oslm o]
u] g2l Hol7t gl A-olle de 2 Aozt veld 7}
54E AT Yol elFAARAL 7HH7k Ak o
Ak I A F(25)2 CD442] W o] Az Ak F4
A7t B ¢ 9lom, £ oo thdlk RT-PCR & 0].9_-'“],
z:] Z—]N—Of__’ Holx o1 g ZAAE u|AAo] o]
7EsHAl 1d = vk skgictk. ey Koretz 7(26)t
7L FA b2 AskellA] el WlE7l FARE Dukes
W), 249 aelm oke] gxehe ARl glE o
2 B3l v AEE B Al 3879k vl
NALE APA S HolA gho} CDadveo] SHA QI of| 32l
Az A e 7hA7E ek shdvk. 2 S6) CD44%t
CD44v62] W 7+ &7ke] o], AW, Ha A, )IZ
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