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Abstract

AIM: To investigate the expression of transient
receptor potential cation channel, subfamily V,
member 5 (TRPV5) and TRPV6 in the develop-
ment of colon adenocarcinoma and to discuss
the role of TRPV5 and TRPV6 in the carcino-
genesis of this malignancy.

METHODS: TRPV5, TRPV6 and Ki-67 expres-
sion was examined by immunohistochemical
staining, RT-PCR, and Western blot in 20 co-
lonic hyperplastic polyp, 20 colonic adenoma
(40 for immunohistochemical staining), 20
colonic adenocarcinoma, and 20 normal co-
lonic mucosal tissues obtained by endoscopic
biopsy, surgical resection or endoscopic pol-
ypectomy. The relationship between the ex-
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pression of TRPV6 and TRPV5 and the carci-
nogenesis of colon adenocarcinoma was then
assessed.

RESULTS: TRPV5 and TRPV6 expression
was detectable in the normal colon, colonic
polyp and colonic cancer tissues, mainly lo-
calized in the cytoplasm. The expression of
Ki-67 increased with the increase in TRPV5
and TRPV6 expression (P < 0.05). TRPV5 and
TRPV6 proteins and mRNAs were weakly or
not expressed in normal intestinal mucosa
and non-adenoma polyps (P > 0.05), but were
highly expressed in colon adenoma and colon
adenocarcinoma (P < 0.05). TRPV5 and TRPV6
expression had a significant correlation with
histological type (P < 0.05). In the colonic mu-
cosa, TRPV5 expression was lower than TRPV6
expression (P < 0.05).

CONCLUSION: TRPV5 and TRPV6 show high
expression in colon adenoma and adenocar-
cinoma, and Ki-67 expression is correlated
with TRPV5 and TRPV6 expression. TRPV5
and TRPV6 might be related with the extent of
tissue proliferation and the risk of malignant
transformation of polyps. TRPV5 and TRPV6
may play an important role in the carcinogen-
esis and development of colonic adenocarci-
noma.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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TRPV6 BTRPV6Z&H—& 5, # 5 FIEIITRPVeHE N forward: 5'-ATGGGTTTGTCACTGCCAAG-3',
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25N 2 i 4 (Na/Ca exchanger 1, NCX1)H1
=W 1% 1F (adenosine triphosphate, ATP)H i
o R4 B9 - P B R 1 bR . TRPVS,
TRPVOIR T 75 4 F5 L AR ES - i h it A5 8 A
F AN, 75 B8 & A Rt b g R R
QIR R R B TRPVS. TRPV6TE R
FURR S FLAR . FOR AR OISR i A 25 5 b i
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BT BRI, 58RI E I, H
TRPV6IFEARRIE T e & A g 2141 5
AR, DR At e AN 2 E iR o ik 2 0K 11 38
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e o RO MR B R, DR 6T bR R AR T
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PEE . G0 B RMRIR ) oK s T 18 SR 2 Bt fi
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b T o0 Bk A0 J5 V1B i A ke 25 1R
(1) W BE VA, UM BB R0 >18%7, HPTIdk ¥ iy
A9 35 TG 7 R . B 5 IR D R
TUHE B AR s s, AT AR Z T8 AT
SLHUEVRIT. TRPVS. TRPV6Z 5o BEHAIE H
AbcamA Fl; WEHiEI HBostera Al; Ki-67
Z AR EBioss A, —H. RAER
RAEWE LFE R REMBERAERAF; 5l
Y)(TRPVS-forward: 5'-ACTCATTCTCGAGA-
CATCACCATCC-3', TRPV5-reverse: 5'-GCAC-

WCJD | www.wjgnet.com

TRPV6-reverse: 5S'-TTCAGGGCCTGGACAT-
CATTATC-3'; GAPDH-forward: 5'-GCACC-
GTCAAGGCTGAGAAC-3', GAPDH-reverse:
5'"TGGTGAAGACGCCAGTGGA-3")H TakaRa
AFG G WA & . RT-PCRY i &
% E TakaRaA &) ; GTVision™IIIHT 5i./Fe i i 24
SR AL AT R & B B R RHA

PR 2]
1.2
1.2.1 o P LA 4% F S T TR ]

E; AR IZ IR0 pmEEEE MY A U1
2 IR . B L RE KA R REAT B AT
VR E A B BUEAS A AR ) 5 B
H# B JSTRPVS. TRPV6 M Ki-67% 75 [ Hifk
4 CUKFFIS R W 45 min/5 R INED)
Ehrc 90, ERIFE30 min; PBSHETH 5
DABE th; TR AR E Yy, HHHE L LB KE B
H PR IS e R R

1.2.2 PCR: BT HUR I N 45 %
HAPRATIALS mLELEIA500-1000 pL
TRIzolG R A, B ES min. HRY
TRIzol 5: IHLBIINIAN =& F ke, BEGRS
JEEES minf512000 g, 4 C, B015 min. &
OERG, BIL6E LEREB N EEP
i, MAS EIE RS RN R ARG
12000 g, 4 °C, B.010 min. F25 BiEW, AT
WAL mL 750 mL/L ZE(DEPC/K+T/K
L H)IE PE DU, J512000 g, 4 °C, BOS
min. A5 JEAK EEIE3-5 min, REMRR LK,
RIEHES LRI ORISR, BRTER
f10.1%DEPC/K #1(30-100 puL), iz H Skanlt RE
for MSS.2.4.4 5% %5, KRN A I 20 & F1 55 &,
LA 560/ 250 LI N 1.8-2.0MIRNA, 52H20 pL
W FAE R, WY E T-20 CUKHE R
R TH 120 LAk R, [FR 3 B 05 H &
W2,

1.2.3 s K BT AS ) N G i 2H 21
N B HHEBURRIPA 300-500 pLIJEPE
WS BT 2N, I N R B g A& FIPMSF 3-5
uL(ZKR % N1 mmol), FEIRMLAE 7 F e 2 27
J&, B N12000 g, 4 °C, 30 min, BO5E
BJE ¥ ISR B TBCAVE R A E R, 5N
A4 FIBC AR E A @ BI#K(50 @ 1)
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TRPV5 TRPV6 Ki-67
n4 - + ++ +4+ + ++ 4+ - + ++ +4+

18 2 0 0 4 0 0 15 5 0 0

17 3 0 0 4 0 14 6

& 8 5 7 0 3 9 5 10
8 4 8 0 2 10 0 4 11 0
2 3 1 6 10 1 5 12 1 2 3 14
%pP<0.05 vs : P<0.05 vs . TRPV: \Y,

FL#200 uL, B F37 CHEIEFE 30 min/5HUH,
TN B AR SR B LR . T SR AR B
150 pg/(10 pLex)g—E AL &, HTHEH
ENESEa. HE#ETRPVS. TRPVOIIE A T &
LB HISDS-PAGEHBEIK. HU4r 2 4 B FF i &
20 uLINA2 X EFEZEPMEL - 1TR AT, & Wh6 min.
A, 80 V. 120 VAT HLIK. BUH FLIK 58 RO
feE, VI H FIEE A TRPVS. TRPV6. B-actin
el IR Ry, il =R, F sk
UFJEtm N B RGP, B R 240 V, FLAEE
FUkokH, B4 h FLE AN S B A E A
¥, tHE B E, 5 AINTRPVS, TRPV6
—HTHE B4 CHALR. B —did A
I HFIPVDFRE, TBST= RIEVE, A ETBSTH
P E B R A, BRI h, B RS kSR
Ve b, FR AL, ARMEmR A, R
FHIPPER A I HA 2K BE AR
1.2.4 D KADEB
MELH LAY (B .. TRPVSHITRPV63)
DA A 200 e B S e €0 32, 0 i e A /b B
o, Ki-67RH M I B A 45 S oAl A% 2 o5t sk
PR, Bk Y) R B ILIE B S LT, AN
HY 3L THH100 20 M, AR Ge 8 IR B % B
S M R BCRRAL A8, AR ANE M 00), IR
o 14y, st 207, FRsE 0 357, PRGN in <
10%: 077, 11%-30%: 153, 31%-70%: 247, 71%
DA b 340, dieJE AR AE Lo e 5 R 5 5 BH 14 400
1S AN G 3 adk, BIBATE(-): 04y, 5B
PE(+): 1-245, BHME(++): 3-4%7, BRBHME(+++):
5-647.

¥ 45— FISPSS19.0% 443t
TG, RS E T Z 5 H1(One-way
ANOVA), A% 7 RHLDS-tk % it 5, H
mean+ SDX T & % K47 o ik i ik, R
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Kruskal-Wallis(One-way ANOVA)FkFIA: 46 A
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i h NG5 RIB BN R IE RBWT s, H 5838 BN A UL IAITRPVS,

TRPV5KIAEIEK T TRPV6(K?2). TRPV6 mRNAKFRIEMZE T, 45 R ER:
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DA ERGHAR LHSENRR SHRBHESA EhpiReE
TRPV6 0.2361+ 0.1376 0.2698+ 0.2308 0.658+ 0.1514* 0.9725: 0.3092°

Jaishideng®

TRPV5 0.1083+ 0.0473 0.1164+ 0.0762 0.3993+ 0.2492*

0.7574+ 0.1834*

TRPVS5. TRPVO6TE & KM g 2356 %

%P<0.05 vs : P<0.05 vs . TRPV: \Y
DA ERERER  SHSEMSR  ZRRENSR SRS
TRPV6 0.35+ 0.04 0.37+ 0.03 0.65+ 0.15% 0.91+ 0.14°
TRPV5 0.26x+ 0.02 0.26+ 0.03 0.58+ 0.20* 0.87+ 0.22°
%P<0.05 vs : P<0.05 vs . TRPV: \Y
12 ¢ TRPV 2(ECaC1FIECaC2)!", 77 4t Rrf LS 11 i e %
B TRPVS HEEAMEH, RN HLAEMEN AL KETES
0.9/ WA E W BRI, 5% 4240 i A
8 v, TRPVS5. TRPV6 mRNABL R [ [ A TE R
%ﬁ BUNRSE « GEM0 . FLIRRE . FROIR s A R S
E T LA A K P Fr 3 i ),
03 ﬁ h 3.1 TRPV5S TRPVG6 mRNA
T 9% UL E R HE R W,
0.0
1 2 3 4

B 5 TRPV6, TRPV5 mRNATER L RILERFLRINDHNRIL. 1:
2 ;3
4 . TRPV:
\Y

3 111E

Ca’ 3@ 18 7E Vi 4 Ji I8 40 i A2 0 2 AT O R AR
FHCL N 2 A B 5 AR 2 — . 19994 bA
R, % B 1 S R 32 O 0 2 B4 R 7R Ca™
AT PR FIAN-5 22 ok i Fp R 2K b, 30 5 25
T M o 2 32 B 48 i A0 FE, ERE 4 A A
5 58 U AT HE NNl B R R 4R A L s 5
AT R, H19994EHoenderop! 9 Ykl
TRPVSHITRPV6, FFill sz H A4S 5 141 4% i
ARG, TR, A RILT 2R 81
W5 L G2 IE, L B PR R M 52 A LA
T TE TR PHB SRR IX — 28 405 25 13 e B
. HAT, K& =-TFTRPIEIE ¥ W, TRPVS
MITRP V62 TRP#EZ R VI % 1 250 1 P
Fis 5 F ik B mIE . N e KRB AEAE
T R AL, e 4 bR A e 1 A
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ik, HAESS s e Rk, HFFEEM T
M, D RERIATEA MR, 151 45
g1, St E B TRPVS. TRPV6 R
WRERIE, MRS AR BN, 2R EIR
JiR IR J 25 W iR e - TRPVS . TRP VORI R IEE
w, HEZEEEEGY, 5IEF4ERHENA LR
Zr BA G E L(P<0.05). #—PWestern
blot. RT-PCRIJSEL 45 RLFE Y], TRPVS,
TRPV6# 4 X TRPV5S mRNA. TRPV6 mRNA
TEE A AEVE RN 45 1 iR 1 J2 A e 45 T ik
R REEWR 2RISR ES, SRS
MR 7 7 A gt % 5 X (P<0.05). R
oy R, TRPVELE 1 A% iRt 66%
ik Rak, £ RS g e b 1 7% 0, 72111,
IV 3 45 i ot g o 50 L P A A 3, g oR &5
TRP V63 IA KT 138 5 F 1A &5 iy g 4 OGH.
HZHWF 1% W], TRPV6TE S i vh %k &
G,

Ki-67/& — Mgt Muiz P, (075 54 58 1) 48
b B RIS, £ — B L RES OB 4 R Y
ST S, A2 A L SR V2 0 A 3 B ) bR
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W, 5 IR AR YA O, Ki-67/¢8 7] SE
S5 B T RN AR 2H 2L 2 e 20 i 1 4% 5 v
M. MutoZE AR 45 i IR g T3 R AR, K
2 R4 s R T R AR AR B R, BRTIE )
“RRE-RE A, OF BB T EANFE R BOX
— I EAEARMERLU S, HhgimE
IS S0 i 1) 84 B 4% A 34 15 L B A DR o AR S
FERFAE. ARSI R I, Ki-67PH MR IAAE IE
S SRR, &R &g
o i s v O T M s, R R A 2 i IR N
i Ji5 e R K i-67 BH P 36 5 3 T I 2L 4 e
A B R(P<0.05). [FIEF, MHRZHZIHTRPVS.
TRPV6RILIN LR, LMK G507
Hr&BITRPVS. TRPVOLE IEH 45, 45
WAEVER . SR K& A s R Rk S
Ki-67 2 [A] f IEAHR K &R (- = 0.323, P<0.05; r =
0.437, P<0.05). fE=/KT-RIEKFTRPV6 mRNA
gl A itk Caco-21 S50, £ FHTRPV6E:
FMEsiRNARAL LS, TRPV6 mRNAK 5.3
FEA% 7 £950%, RIS Z> 7 40%40 3 5. 7E
g e g S AR A AL SIS Rt B R Y, TRPVG6
mRNAFRIL KA T REVERNIG 9, B Z 04
T4 ke e (3G FE X, T 24 3h )4 M DA e 45 T
I, 8 A AR r TRPV6 I i 30 m Hl i 4%, A
JS7 4 22 384 5 o FER YR 1B . I e s 35 % 1
TRPVS5. TRPV63RIA A 2 ik 5 41 2R 41 i 1)
WEFEE % PIAE G, $87RTRPVS. TRPV6IEZ
7 i 968 - J e 7 270 1 O P ak R v R R 7V OG E
fifh. TRPVS. TRPV6 AN AT B 15 ia vl fig
& B 45 e R A Ok R ) — A B B0 R R
2 FTRPVSHITRPV6 7L 5 4 i i ] Fof AL 1| SR %
1l 25 P 20 PR () 36 B, I 7 B — 20 1 SRR Ok
HIESE.
3.2 TRPV5 TRPV6

BEAEAE 7 R B, TRPVSFITRPV6
HE P A B A AR R R, AT i S g
DhRe X g5 44 58 A Al [\, 11 H 9 # BF 2 TRPV
ZKR T ME— T DY A AR B TE . A S
HERRUSTL TRPVSHITRP V6K I RS & 4 L%+
), TRPVSER R /N, B TTRPVS/ &
[l Ca® 75 B AF E IR I 5 2%, 1 L BD E R g &
TRP V6 IA KA DAL B 47145747, P&
() 2 15 F1 T R 38 3 [F) 52 O 4 1 I 2 P A
VB UL TRPVS £ B IA7E B I, 78
KRR TA IH FE U 4 2 C CK 12 A4 1 2 58 e 22
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RAATEW R B TRP VS £ LP, 78 45 5 41 41
AL A ERIAPY, MTRPV6N 3 Bk £ 1
W bR 4 f, AR e BN 45 i J A il (Caco-2
Jx S W40 ) A7 7E Rk ™22, fE A sk
5 i RS TRPVSMTRP VOTE % 35 45 i 4l 43
BILRIE, BIWTE EH A 2 % 4 18
At BV, B 4 R R AN 45 Y s, TRPVS
EHMTRPVS mRNARKMLTMTRPV6E
HAITRPV6 mRNA, WEMILE, ZREA%
TR L(P<0.05). X —45 ]RATRES TRPVSAI
TRPV6E AL MM X A K, iRy, &
TRPVSHITRP V6Lt AL, HAIIRAFIEE X
Jill. TRPV6 R EE A i % A 8 I CRERR AL
£7 53, T TRP VS 3 K i 47 76 34 B H B C
BEIR AL 55 TRP V6 TM6 2 Jk i 7 78 2 & IR
BRIE(HS8T)RAAA, MTRPVS I K I %54
M. T 388 T TE A 2 5 0 22 ) 1 SRk b s kS AR
HZER 25, RPN (1)TRPV6RIATE 1 5t /2
—AMPUE AR, B SR — AN AR,
TRPVSEEANKIEL R P2 — DN EER
& (2)TRPV5HBa™/Ca’ Hi i L Af B B
TRPV6; (3)id 1 FH ¥ 77 £7 £ X TR P V6 (1) BH W
EFZELLTRPVSH51006%. Itk kE TTRPVS
FITRPVOFRIEIRAL J A FE Th RE 1 22 7 241,
I, ZETRPVSHITRPV6ILF ik 14k g 4 4,
BT 5 AR SRk AN A, B ARG 40 b T AL
WA R B B 1%, HEIE 55 g I8 - I g P
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