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Effect of respiratory acid-base unbalance on carbonic anhydrase activity and
its mRNA expression in primary cultured rabbit renal IMCD cells

XIA Qian-ming, QIAN Gui-sheng, HUANG Jian, XIAO Zhen-liang (Research Institute of Respiratory Diseases, Xingiao Hospital
Third Military Medical University, Chongging 400037, China)

Abstract: Objective To investigate the effects of respiratory acid-base unbalance on caibonic an-
hydrase (CA) activity and its type [V mRNA expression in primary cultured rabbit renal inmner medullary
ollecting duct (IMCD) cells. Methods CA activity in unbalanced IMCD cells was measured with imi-
dazole-Tris technique. The expression of CA IV mRNA was detected with RT-PCR and in situ hybridiza-
tion. Results The reactive time of CA (Tir) was significantly shorter in the respiratory acidosis group
(ACG) but markedly longer in the respiratotry alkalosis group (ALG) as compared with the control group
(CG). Both in situ hybridization and RT-PCR showed that CA [V mRNA expression was obviously up-
regulated in ACG but down-regulated in ALG which had no difference with CG. Conclusion Respirato-
1y acidosis plays a very important role in CA activity and CA IV mRNA expression in primary cultured
rabbit IMCD cells. However, the phenomenon of respiratory alkalosis can lower CA activity but no
marked down-regulate CA IV mRNA expression. Needs further to investigation.

Key words: acid-base unbalance; inner medullary collecting duct; cell culture; carbonic anhy-

drase; gene expression

(Tnner medullary collecting duct, IMCD ) (Carbonic anhydrase, CA),
, pH IMCD 2 CA ., CAIC
“ IMCD ) CA IV( " » Winkler
CA IV mRNA
(1955— ) . . ] MCD
e ) CA mRNA
610083, : (028)5565811 , IMCD CA

: 199-07-15; : 2000-03-13 mRNA .



858 22
, IMCD . , PCR , .94 C
2min 55 C 1 min, 72 C 1 min; 2~ 34 ;94 C
1 I min 55 C 1 min, 72 1.5 min .72 C
L1 EEMHERE 10min 15 1PCR 2
| . ) 2h 920
350~ 400 g . DMEM/F12(Gibeo), 1. 3~ , B-actin 10D
Trpure (BWD. 10D, /10D g0 . oD, 0Dy, .
AMV . Oligadt. INTP. RNA (Promage), Taq .
(Sangon)s DNA . DEPC. SDS(Sigma). O, (Shell- 1.6 itz ik
Lab), PCR  (Bio-Rad), 920 ( x*Es , t
).
1.2 »foR MEER sRK firim Aol SRAE AV AY 4] & 2
- McD IMCD
( CA RT-PCR) 2.1 PFoRMEER ARk A 2R 3EARKE & IMCD 4m fie CA
( ), 10% (T2 ) RS¥R
DMEM /F12 . 5%C0,+ 37T 6~74d AGG T, CG(P<0.01) ALG Ty,
o, Mrkic 9 CG(P<0.0D), 1.
3% C0,+ 10%CO,+ .31 C 1 IM(D
72 h (361 h 1 . ( CA(T,3)
,ALG) ( , ACG)IMCD Tab 1 Effect of respiratory acid-base unbalance on T,
(CG)  5%C0o,+ , of CA in primary cultured rabbit IMCD cells
1.3 IMCD @6, CA BB iR F M= Group n Typ (1)
Brion 7 ~“Tris IMCD CG 12 27.225%0. 065
CA , 1k (T, ALG 8 32.51340. 053
1.4 RBAzZ=% ACG 9 25.11140. 131
Winlder ’ CG: Contols ALG: Respiratory alkalosis groups ACG: Res
:5-CAGGAA GCC GGC CAG GCA-3', pimtory acidosis graups s P<0.01 1 (G
(Dig) 3- .
; 907%. 2.2 "foR MEER AR K M AR 3 AR % IMCD @ e CA
" : 920 IV mRNA 8 %34 %k
. aom 2.2.1 CA IVmRVNA CG 10D 7508
, mRNA . +23. 7§ ALG 10D  53.86+23.18;ACG  I0D 401 00+
1.5 i#4 F-% &84k RN (RT-PCR) 95.59. AIG (G (P>0.05), ACG
RT-PCR, B-actin ) CG(P<C0.0D).
mRNA . 2.2.2 CA IVmRNA RT-PCR CG CA
IV mRNA 1. 630. 12, ALG
CA IV primer 1.4840. 14 ACG 5.064 0. 38 ACG
Sense 5'-CAC TIT GCC ATG GAG ATG CAC-3 CGCP<<0. 0, ALG CG (P>
Antisense  5-CAG GAA GCC GGC CAG CAG GCA-3 0.05).
B-actin primer
Sense 5'-CCA AGG CCA ACC GCG AGA AGA TGAC-3'
Antisense  5-AGG GTA CAT GGT GGT GCC GCC AGACG-3 CAs . CAs 7

Tripure RNA,

9

(CA11)



9 , mRNA 859
(CA V) . CAII , €0, IV. mRNA , CO,
, CA IV (00F) , .
CATI . CA IV mRNA ,
Al CA IV . Winkler'* RT-PCR
D S\ :
1992, Okuyama CA IVecDNA, CA , CA IV mRNA
[VeDNA 1 105 bp, 47bp 5~ , 936 , ,
bp 122bp 3~ . . CA IV mRNA
Tamai CA IV 8.2 kb,
CA IVcDNA 84 %, IMCD CA IVmRNA ,
CA IV @ %, / MCD , IMCD
312
CA IV s CA IV
(GPD
[ 1] Schwartz J H. Renal acid-base transport: the regulatory role of
the inner medullary collecting duc J] . Kidney Int, 1995, 47(2).
CcA ) 333— 341.
[2] Brown D, Kumpulainen T, Roth J, e a/. Immunohistochemical
s MCD CA . . . .
' . ' localization of carbonic anhydrase in postnatal and adult rat kidney
- 1988, Brion Ths []. Am J Physiok 1983 245(D: F110— 118.
, IMCD CA [3 Baird TT. Waheed A Okuyama T. e al. Catalysis and inhibi-
CA CO2 H0 > ’ tion of catbonic anhydrase IV[ J]. Biochemistry, 1997, 36(9).
( ) , 2 669—2 678.
CA - [ 4 Winkler CA, Kittelberger A M, SchwartzG J. Expression of car-
Tris , IMCD bonic anhydrase IV mRNA in rabbit kidney: stimulation by meta-
CA T ) Tih bolic acidosi{ J] . Am J Physiol 1997, 272(4 Pt 2) . 551— 560.
(P<0.01), p
(U » 2000, 16(1): 92
<C0.01). s CA ’ — o4,
H HCO; ’ [ 6 Mikic M, Helmle-Kolb G Krapf R e al. Functional adaptation
» IMCD CA to high PCO, of apically and basolaterally located Na" H* ex-
change activities in cultured renal cell lineq J] . Pfluegers Arch
IMCD CA 1994, 426(3-4). 333— 340.
TV mRNA s [ 7] Brion LP, Schwartz ] H, Zavilowitz B } e al. Micwomethod for
RT-PCR (P<0.01), the measurement of carbonic anhydrase activity in cellular ho-
RT-PCR , mogenates| J| . Anal Biochem, 1988 175(1).289— 293.
: (P=>0.05). a8 M- ’
IV mRNA CA IV CA 1996. 66— 73.
+ [9] Tamai S Cody L B Sly W S. Molecular cloning of the mouse
. H0 H2C0s, H2C0 H gene cding for carbonic anhydmse IV[J] . Biochem Geneb
HCOs . H HCO> 1996, 34(1-2); 31— 43,
CA CA (%dF B E )



