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[ Abstract] Background and purpose: Many studies have showed that tumor tissues can up-regulate the con-
tent of carbonic anhydrase (CA) at the primary lesion and metastasis, but, Until to now, we still did not know whether
tumor tissues could affect the CA content at other non-metastasis tissues. In this study, we should detect the expression
levels of CA Il and mRNA in the intercostals muscles of patients with chest tumor, to explore the regulation mechanism
of CAIIl in patients with certain disease states. Methods: Intercostals muscle biopsy specimens were obtained from 38
in patients of the First Affiliated Hospital of Kunming Medical University. A total of 10 patients with benign mediastinal
tumor, and 12 patients with lung adenocarcinoma were included according to the postoperative pathologic results. Lung

adenocarcinoma group was divided into lymph node metastasis group (6 cases) and non-metastasis group (6 cases), and
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divided into low differentiatiated carcinoma group (3 cases), moderately differentiatiated carcinoma group (6 cases) and
well differentiatiated carcinoma group (3 cases) and 16 cases purely chest trauma also were included as control group.
The concentrations quantification of CAIll were measured by ELISA methods, the mRNA expression levels of CAITI
were detected using RT-PCR methods. Results: The concentrations quantification of CAIIl were remarkably raised in
intercostals muscles of lung adenocarcinoma group compared to other two group (P<<0.05), and the concentrations
were tend to be higher in the group of lung adenocarcinoma with lymph node metastasis than the group of non-metas-
tasis (P<<0.05), but there were no significant difference of the concentrations of CAIll among each group of low dif-
ferentiated adenocarcinoma, moderately differentiated adenocarcinoma and well differentiatiated adenocarcinoma (each
P>0.05). The mRNA expression levels of CAIll were remarkably raised in intercostals muscles of lung adenocarci-
noma group compared to control group (P<0.01), and the mRNA levels were tend to be higher in the group of lung
adenocarcinoma with lymph node metastasis than the group of non-metastasis (P<0.05), but there were no significant
difference of the mRNA levels of CAIll among each group of low differentiated adenocarcinoma, moderately differ-
entiated adenocarcinoma and well differentiatiated adenocarcinoma (each P>0.05). The concentrations quantification
and mRNA expression levels of CAIll in intercostals muscles were positively correlation with patient’s FEV,/Pred%
(P<0.05), but there were no significant correlation with patient’s age, BMI, FEV1/FVC%, PaO, and PaCO, (P>0.05).
This study showed a consistent performance between the mRNA expression levels and concentrations quantification of
CAIII in intercostals muscles of each group. The higher mRNA expression levels of CAIll in intercostals muscles of
each group, the higher protein concentrations quantification; and the lower mRNA expression levels of CAIII, the lower
protein concentration quantification. Conclusion: The concentrations quantification and mRNA expression levels of
CAIIl in intercostals muscles of lung adenocarcinoma group were higher than control group.This study showed a con-
sistent performance between mRNA expression levels and concentrations quantification of CA Il in intercostals muscles
of each group, it suggested that the regulation of CAIIl in intercostals muscles of COPD patients might be achieved
mainly in the upstream of DNA transcription level, which makes the transcription levels of mRNA and protein expres-
sion of CA Il abnormal and further affects the state of intercostals muscles function.
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Tab.1 Characteristics of enrolled patients

Characteristic

Benign mediastinal tumor (n=10)

Lung adenocarcinoma (n=12) Control group (n=16)

Gender(male/female) 7/3*
Agelyears 62.6+5.0
BMlI/kg-m™ 23.3+4.0*
FEV /Pred/% 85.0£6.0%
FEV,/FVC/% 80.7+4.4*
PaO,/mmHg 66.9£3.2*
PaCO,/mmHg

37.242.9
Metastasis(yes/non) -
Differentiation (low/middle/well)

8/4 9/7*
64.3+6.8 64.3+5.4
23.8+3.6 20.8+2.74

105.1+13.2° 104.3+12.7*
83.0+5.8 85.1+4.1*
65.0+3.6 84.5+6.4*
37.6+2.6 38.7+6.8

6/6

3/6/3

*:Benign mediastinal tumor group compared with lung adenocarcinoma group, P<0.05; *: Lung adenocarcinoma group compared with control
group, P<0.05; *: Benign mediastinal tumor group compared with control group, P<0.05.
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Tab.2 Comparison of CAIll and CA Il mRNA in intercostal muscles between the 3 groups
Item n CAIll/ng-mL" Pvalue  CAIl mRNA(Q2™*4%) P value
Group 0.000* 0.000*
Control group 16 15.5+1.7 1.1+0.8
Benign mediastinal tumor 10 15.4+1.2 1.0+0.7
Lung adenocarcinoma 12 22.543.8 4.6+1.4
Metastasis 0.024* 0.008*
Yes 6 24.9+3.8 5.9+1.3
No 6 20.0£1.7 3.5+1.1
Differentiation 0.746° 0.456°
Low 3 20.9+1.4 5.4+1.2
Middle 6 22.743.6 4.1+1.4
High 3 23.6+6.3 4.8+1.4

*: Lung adenocarcinoma group compared with other two groups, *: P<0.01; Metastasis group compared with non-metastasis group, P<0.01;
°: Comparison between the three distinct differentiation groups each other, P>0.05.
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Fig.1 The amplification curve for CAIl mRNA by PCR fluorescent quantitation

BRI A AR CAFI I 1Y & 2R o — Kbt
FERGE, (ARG EEAE P IECATEMRE
M ZRIRVEH T, BT & B CATE I
H MR LR R BT RGE . Z AT IEIE B,
CA T A il i g 4L 2 v 38 R ] DA 14 Frfved 24
B P, EERENCAITIEA CO, KA
fie, Al LM#EILCO,+H,0H,COHCO, +H Al
N, CATE R 4 N 22 35 AT LA | i g 44t
KA pH(pHe) T [, 1K pHe A ) T 41 fg 4P 5L it

N

VAR, A BT IR R RS LR A iR 40
TR S VR AT o bR T SRR S A
CAIILE BA R FAC S PE WL IR 1, A
M 2 W 1 2 S R B IR ) . Dai%F
FERICAIIAENFE R sk, T US4 i
NSNS IR L , 38 3t P 2 R (FAK)
fr o 1E B e 2 IR R R AN AS o TITFAKEL 8
UERHE PP A0 e A 2 PR e, 5 B IR A 5 e
BTG T TEA T — R 5 T HE
SR BAR PRI T ARE w0 AR A i
ML RE s

FibrIed A MR 1 AT DA I 0 MA A 55 0 B



900

FOBRADIEE RS B ADISIAGRER BT B8 1L S EmRNAZR A BUER 5T

AR FNAERF B A AR R R 1) 25 A 0 ik g 1) A=
K, SRR ALE AT EE . .
GoBE . ZER T RE AR, BRI RN 0 g 1
KR, RATBIFE B, CATAE IR 4 ol
TR LAY ik A OB R e 20 T, ELTE A
WSS RS AL R A B L ) 258 & T o %
o HFRATIEI, i g A R e B b oRT B
TEREE Hb ) J8] [ 20 SUR 28 ROmAb e # (R RE T
AR AT RE S BOL AR M R ILH 2 b 25 Fi 5
503 (B ANE AKIE ) FILA e A A PREE (AN 20 i
PAMNRPEPH . AN S i) & AR s, AT
M CA M AZE LR R LI ik o (HR, Al s e
CA AR ] UL s Rk 1) BRI 42 LA K sy
TR BEEABMANEH BATEANTERE

A Wy R A 25 4 Pl iy 1 it 1% (5 B 80
SRANEIRE, A BAA R R AEY A T RE R
TR R, AT R M UG AR 2 DN A 2 8 1 BT
WA, X RO LR IR, T kA i A
B R R S R Rk s, o 2R, £
BLRIAE L NI D71 . O SR T iy 45
(DNAHG 54 imRNA); @mRNARYANT. . B
K- E Ry @FIIFKTE E AT (mRNA FY
PEEA Y FIReE A ), Hrp, ok
SR ) R B S A e (L U0 R TR ) ) O A e A O
PR TR PR I B B I IR 1 o FRATT IR 5E s
BB E AL CATT mRNAZE ALK 5CATI
WeRE B I — SR, RWICAAERF T
[ LA e ik 27 JE R ek 4, H.CATT mRNAZ|
CA M & [ i R R HE E BIFWA B R
S ZEiZimmermanZE R BEIE 4
UT4AV2RS FE A B/ N B LC A T SE R 3R 55
7 BE X H A et B C AT /)N BRI ET A ) i BRUAT &
B, 1200 FE R A I 5004 3 PR B0 HE 7 it
KV . W G IRATAITT, Il T LA
LIARELCATI, BERIEINLCATT mRNAZKF-
MEARKEESBEWFEV /Pred% 2 1EHE,
AR, FERRRIE, B X CA T A% Rl BE 3=
BAE L FDNARG SRS 2 528, (45 H A E]
WLCA T mRNARG sk e AR IB R0, #F
SN L B LTI AR IR A

it Ji 98 45 2 AR AT LA (] JLC AT I
P, HXTCA T A 4% AT e 3 2EAE L IEDN A s
AKAF RSB, AL EINICATT mRNAK 5%
KV K B S H, VR RS A ] L) g

W&

(& % X Bt

[1] LIAOSY, DARCY K M, RANDALL L M, et al. Prognostic
relevance of carbonic anhydrase-IX in high-risk, early—stage
cervical cancer: a Gynecologic Oncology Group study [ J ] .
Gynecol Oncol, 2010, 116(3): 452-458.

[2] KLATTE T, SELIGSON D B, RAO J Y, et al Carbonic
anhydrase IX in bladder cancer: a diagnostic, prognostic, and
therapeutic molecular marker [ J | . Cancer, 2009, 115(7):
1448-1458.

[3] NIEMELA A M, HYNNINEN P, MECKLIN J P, et al
Carbonic anhydrase IX is highly expressed in hereditary
nonpolyposis colorectal cancer [ J ] . Cancer Epidemiol
Biomarkers Prev, 2007, 16(9): 1760-1766.

[4] SIMI L, VENTRURINI G, MALENTACCHI F, et al
Quantitative analysis of carbonic anhydrase X mRNA in
human non-small cell lung cancer [ J | . Lung Cancer, 2006,
52(1): 59-66.

[5] CHIANG W L, CHU S C, YANG S S, et al. The aberrant
expression of cytosolic carbonic anhydrase and its clinical
significance in human non-small cell lung cancer [J].
Cancer Lett, 2002, 188(1-2): 199-205.

[6] DAIHY, HONG C C, LIANG S C, et al. Carbonic anhydrase
Il promotes transformation and invasion capability in
hepatoma cells through FAK signaling pathway [ J | . Mol
Carcinog, 2008, 47(12): 956-963.

[7] RAMSEY M L, YUH B J, JOHNSON M T, et al. Carhonic
anhydrase IX is expressed in mesothelioma and metastatic
clear cell renal cell carcinoma of the lung [ J ] . Virchows
Archiv, 2012, 460 (1): 89-93.

[8] ROBERTSON N, POTTER C, HARRIS A L. Role of carbonic
anhydrase IX in human tumor cell growth, survival, and
invasion [ J ] . Cancer Res, 2004, 64(17): 6160-6165.

[9] HUANG W C, SWIETACH P, VAUGHAN-JONES RD, et
al. Extracellular acidification elicits spatially and temporally
distinet Ca® signals [J] . Curr Biol, 2008, 18(10): 781-785.

[10] INNOCETI A, SCOZZAFAVA A, PARKKILA S, et al.
Investigations of the esterase, phosphatase, and sulfatase
activities of the cytosolic mammalian carbonic anhydrase
isoforms I, I, and VIl with 4-nitrophenyl esters as substrates

[ J ] . Bioorg Med Chem Lett, 2008, 18(7): 2267-2271.

[11] ZIMMERMAN U J, WANG P, ZHANG X, et al. Anti-

oxidative response of carbonic anhydrase Il in skeletal muscle
[ J ] . TUBMB Life, 2004, 56(6): 343-347.
CHchii FHYT: 2014-07-06  fEIMTHIY: 2014-08-17)



	Split_00015
	Split_00016
	Split_00017
	Split_00018
	Split_00019
	Split_00020

