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Expression of Manganese Superoxide Dismutas in Colorectal Carcinoma and
Its Relationship with Clinicopathological Findings
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ABSTRACT : Objective To explore the expression of manganese superoxide dismutas ( MnSOD) in
colorectal carcinoma and its relationship with the clinicopathological findings. Methods The expressions of
MnSOD in colorectal carcinoma, adenoma, and adjacent corresponding intestinal mucosal tissues were detected
by immunohistochemistry and reverse transcription-polymerase chain reaction (RT-PCR). The relationship be-
tween MnSOD expression level in colorectal adenoma and clinical parameters was analyzed. Results The ex-
pression of MnSOD was negative in adjacent corresponding colorectal tissues. The positive expression rate of
MnSOD was 44% (11/25) in colorectal adenoma and 76% (19/25) in colorectal carcinoma (P < 0. 05
when compared with the colorectal adenoma and its adjacent tissues). The expression of MnSOD was positively
correlated with histopathobigical grades (P <0.05) but not with other clinicopathological findings (P >0.05).

Conlusion The expression of MnSOD may be associated with the carcinogenesis and progression of colorectal
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carcinoma, and therefore may be used as a new biomarker.

Key words: colorectal neolasma; manganese superoxide dismutas; imumunohistlchemistry; reverse transcription-polymerase

chain reaction

KIpER A R oW WHEEEME 2 —, Hk
RAL TR EBE mERE, RKER A &
JRIEAF I BeZ B Z M R B Em, WA ZFER
WS RIR . AR RVF 2RI, ol A A i
{L B ( manganese superoxide dismutase, MnSOD) 5 fif
TR R A R ARG, TR B SRS . RS R R
B LU S 2 ROG MR T A R R s, A
WA T MnSOD 7 K 9 4 24 v iy 33k K R
P -9

BRI

FRASRIE 2010 4F7 2 2011 4F 5 ALV M 2%
KB BE B AR R 12 1 BB B T AR AR AR B B PO T
RbrA: (1) Sups gl 230k 2 46 45 R F R W Ji b Ak 25
B, He, B2 ], 413 ], FHER (53.3 +
2.1) ¥ (32~73 %) KGR 25 i, H, H
15 ], 4210 i, FH4ER (60.6 £3.4) % (28 ~
79 %), RT-PCR X Al K W i b A 20 ], o, 5
14 ], 46, FHER (57.6 £3.4) % (39 ~
82 %) KIaMs 10 i, Hrp, 56 @, %4 4,
TEFER (46.5+4.6) % (26~64 %), THEHE
P B G R, R o I DR B BTk,
AW EL WL, BT BE T AR R IEAT L
57 AT L ARG YT R AT R AT o U 2H
SUYLTFES, BRI 12 5 ~ 10 em AL 4UHAE R IE
O

MnSOD EAMFERA R GREHL L S-P
g, PP SPIkN e (duEALEy
HARFRA ) WA, AEAAAY A 4 um
o EBELBN . YA E B . kb, £3% 3%
LS 30 min K6 PR R oL A AL DB s FE IR L % b
BOMIAAE G PO, EF E Mg A, 4350 0 Mn-
SOD —#t (bt AR EARARA ), 4CH
i, PLPBS PR3 U mdn (Jbat R ALY
BARGWAH), &37°C, 30 min; 5 U5 INBRAR
i pRicHE GO0 (1%, & 37°C, 30 min; 5 YE/G DAB
B, BAKEY, BKEWRE R, Y a5

Acta Acad Med Sin, 2011,33(6) :670 -674

C R0 B AL 2R 00 R A by B 6 BE, B P 0 B 328 % DA
PBS & —Hi. 45 HIWr: Ot WA W5 4 o ot iy
A BE IRy MnSOD 3K . 455K U1 i BE AL L
W10 et (x400) #UEF, Feit. 3154 1000
AN BP0, U0 R AR A0 20 L 2 €5 5
JE R B T % (1) Re@sRE 0 2 (OF
HE), 1oy (88), 270 (F), 370 (58); (2) 4
MEGC: <5% 0%, 5% ~25% N1 4y, 26% ~
50% R 25, 51% ~75% F 3 4y, >75% 4 4y; (3)
HIUE2 By (PR RIFEPD) - <1 B, >1 8
FRPE (2 ~4 23550k, 6 ~8 43 A fATE, 9 ~12 412K
SRR

MnSOD mRNA #RE/N M 100 mg 24 2157
FEE T2 AT, A T ml TRIzol (Kj% Takara 23]
PR RS, BB 1S ml B,
RUIMAZEAR T 5 5 I, 12 000 r/min (r =9.2 em)
15 min 2.0 2 WG, RAFHLE RNA, BT pg &
RNA #4700 e 5t (1R & o K% Takara 23 ] 7 i)
AT cDNA, HIEEAN P EAUE &, - 20CIRAF 4%
o SR Primer Premier 5.0 #4759t : (1) B-
actin (220 bp): 5'-CTAAGTCATAGTCCGCCTAGA-
AGCA-3"(F), 5-TGGCACCCAGCACAATGAA-3' (R);
(2) MnSOD (130 bp): 5'-GTTGGGGTTGGCTTGGT-
TTC-3'(F), 5'-TAAGCGTGCTCCCACACATC3' (R).,
RT-PCR JZ WK% (25 pl): TaKaRa 2 x SYBR Master
Mix 12.5 wl, MnSOD &% Bactin [ b i F1 F WiE 5] 91 %
I wl, cDNA 1 wl, H,0 10.5 wl. JZ i & fF: 95,
10 min 28k, 95°C, 15 s, 60°C B &k ZEf# 1 min, 40
MG, §7HE 58 B T JEAT A R e B, WA PCR
PR L, 1R B A B SBPL I Bactin 1Y B {7
8 (cycle Threshold , Ct) {H. BN AY Ct{H, LA
Bactin mRNA ) 7 K NZ M, 1% SBPImRNA [ 4H
W HFEA L, 20 (Bactin —CLMmsOD) [2]

GitFALE R SPSS 17.0 Gt iF 4, THEL
TERLR H 2 A FE A S 08 RHE) Kruskal-wallis H % il
R LEL, R TR LB = ARt RN, S HE
TR BCHCR T 5 2250 #, 2HIR) 2 500 P LU R T SNVK-¢
K, P<0.05 hESAGIFEL,
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MnSOD ZEA B ARRARLBhPREEL
I UL MnSOD 52 i F1E % KM AL A s, 2ikig
PEAM o TE 5 R 0 4L 56 I e 40 1 240 T I A 2
Gk, RN, HEARRYE; BRR R
5 e 0 R 2 SRR S PRSI T K M R 4L 4P B
B A e G 3R T O, Y B (1)L AR 25
R M I8 AL AR AR, A3 1L ] (44% ) MnSOD
EEFEB R 7525 GIRmMALHRA T, A 19
fil (76% ) MnSOD % 11323k Jy B 75 25 {3 55
HYWRA, A4 6] (16% ) MnSOD % (4 % ik W
e KA ALLY MoSOD PH A 2 ] i &5 T A i i
HYL (¥ =5.33, P<0.05) FIEHFHL (¥ =
19.56, P<0.05),

MnSOD BEERZSEFRFEXSHNXRE *
PE L UL 2 Y 0 1 22 HE A 45 0 %0R) Kruskal-wallis H

AR IS5 R R, K 41404 MaSOD 2 1 1) %
BE KB E AR (P=0.043), 5K
FEBE AR . MR AR I R 4 1 2
FTALERRILR (PH>0.05) (F1),
MnSOD mRNA Rz 5EKRFEFSHHNX R
¥ MnSOD MERBESG , FEdR A R0 4518 47
PR, 15 bRl R R A O R 0,99, SR
MnSOD 43 iy £k il g th 2, % PCR =¥y 7E 2% 3¢
JREEICHL K T AT %58, 45 R B /R7E K2 130 bp b
AR (E12) o RIBEALH ) MnSOD
mRNA - 45 A % 3 14 5 4 0. 823 £0.073 (n=20),
5 2 TR BRI 19 0. 594 £0. 193 (n=10) (P =
0.000) FiEEZ24141 (1 0. 405 0. 108 (n=20) (P =
0.019), KA ALF ) MnSOD mRNA - ¥ A X}
R R & TRmAL (P=0.000) ., KmiE
121 MnSOD mRNA 13K 15 K i 988 1 2H 21 28 U AH
K (P=0.000), S5, i, 48, fAEke
ZEEER . MRETRALIEE (P#>0.05) ($%£2),

F 1 MnSOD %3kl RAFHL A S R K AR

Table 1 The relationship between MnSOD expression and clinicopathological findings

s AR R 52 MnsSOD PR S8 I .
Clinicopathological findings _ + - 4 Total number positive Positive rate
MR Age 0. 365
=60 3 2 6 4 12 80%
<60 3 0 1 6 7 70%
£ Sex 0. 647
I Male 3 1 4 4 9 75%
% Female 3 1 3 6 10 7%
AL Position 0.118
%51 Colon 4 0 4 9 13 76%
B % Rectum 2 2 3 1 6 75%
24143k Type of organization 0.043
& High differentiation group 3 0 2 4 6 67%
o Differentiation of group 2 1 2 4 7 78%
{5, Poorly differentiated group 1 1 3 2 6 85%
W 2555 Lymph node metastasis 0. 381
£ Yes 2 2 0 6 8 80%
J& No 4 0 7 4 11 73%
Duke’s 431 Duke’s stage 0.308
A+B 4 0 6 8 14 78%
C+D 2 2 1 2 5 1%
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& 2 MnSOD mRNA fXf R RS IERKHEAZH KR (v xs)
Table 2 The relationship between the relative expression of MnSOD mRNA and clinicopathological findings (x +s)

Ifii RAH 5 % Clinicopathological factors n MnSOD mRNA /' F P

PE] Sex 1= -0.025 0. 980
% Male 14 0. 812 +0. 059
7 Female 6 0.812 £0. 106

I Age 1=1.519 0. 146
=60 9 0.839 +0.071
<60 11 0.790 +0. 071

/35 Gross morphology classification F=2.344 0.126
A Elevated type 8 0.851 £0.074 0.093*
9% Ulcerative type 9 0.792 +0. 069 0.589"
R A Infiltrating type 3 0.767 £0. 042 0.087°¢

ZH 2195 A) Type of organization F=16.719 0. 000
E1/304k High differentiation group 4 0.891 £0. 060 0.021¢
1434k Middle differentiation of group 11 0. 825 £0. 039 0.001°¢
%434k Poorly differentiated group 5 0.721 £0. 0434 0. 000"

Duke’s 433 Duke’s stage t=1.768 0. 094
A+B 14 0.830 £0. 067
C+D 6 0.770 0. 074

4554 Lymph node metastasis t=-0.772 0. 450
A Yes 5 0.790 £0. 063
Jc No 15 0.819 +0. 077

B4 Position t=-0.370 0.716
B % Rectum 12 0.807 £0. 065
4519 Colon 8 0.819 £0. 088

G BERTGEE LEG BOA R LA BRI R R WM AL A R AME SR B A SR

oL

* . comparison of elevated type and ulcerative lype;"; comparison of ulcerative type and infiltrating type;“: comparison of elevated type and infiltrating type ;4.

comparison of high differentiation group and middle differentiation of group ;¢:

comparison of high differentiation group and poorly differentiated group

200 bp

100 bp MnSOD (130 bp)

200 bp Bactin (220 bp)

100 bp

M: PR FE; a: WHALG by RIBRE,; d~1: X
M: molecular weight standard; a: normal colorectal tissues; b,
c: colorectal adenoma; d-f; colorectal carcinoma

2 RT-PCR 4341 MnSOD (¥4 ¢ i vk 45 1

Fig 2 The gel electrophoresis of MnSOD after PT-PCR

MnSOD J& {3 F 4L A Py H 22 1 S8 B B A el

comparison of middle differentiation of group and poorly differentiated group;':

LR, R ORI A0 G 52 i 1 A A 3 SR 1
AR MnSOD S 1 ASAHXS 73 st it 0y 88 600 Fy Y 2R
R, &6 M2 " 55T HCH , SR (reac-
tive oxygen species, ROS) J&J3 &) FIAE HF I 9 4= & i
PRI S BT, HUEALRE 1Y 5 5 35 /5 0 RE B
A 2 AE R ROS K F Y B JF AT, M-
SOD HCHTEL LR P ) — A ST AL, B
VE R 2 4 37 40 i 1 S8 AL 38 S0P . A MnSOD i ity A&
T 6425, TEMmiFLsh Py 2w EARsFi . A
MnSOD J& A ] g 3 o g 3l 5~ XS0 , %08 3 1 X
WA= TATA &85 CAAT & MATEZ D CpG B K
s ) SR T specificity protein 1 (Spl) FI
activating protein 2 (AP-2) AJDIEHES CpC B 454 M
T4 0 3T R G PR . Spl £ MnSOD 3 R fr 4 5
BAG P R EZOAER, X5 HAb Sk Z TATA & 5
CAAT Gy NRILRIBF TS —B, MHZ T, AP-2
£ MnSOD & [H] e 53 i #2564, 8 38 o s 35
Spl TIRE&EIER .

Vol. 33 No. 6 673



O E R B

St

ZWM R KB, fEH . EIURE . B .
8 A LI T MnSOD 2R (1 2 38 7K - &g #E
R E R A0 M A R H A WS4 S R,
5 FL IR 98 A9 Hh MnSOD 235 7K F- B A% F 1E % 41
ZHIIOT S HE DR DR T B R TR R . A [
B (98 20 i s 41 20 ) ROS AN[R], MnSOD 521
T 0*/H,0, ¥ EEIHLHE A T —
it

ARG R g 2 234k 2% Fil RT-PCR Jr kAl 1
MnSOD £ K Ji7 B F0 K s i vh i R GRG0, 45 R 1
/R MnSOD 75 K ij i wh ) R ik A EiA#as, 7KK
A RIREE B Kk 4 2% MnSOD 1)
SR A G, BE S K 428U 0 )RR,
HFRA BR@R S KR s . il
WRELZEHE RS | PR 20 300 S P 350 45 25 G 8 8 AH % o

(A3 1 AR A5 12 1)

2 % X #t
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