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Effects of estradiol on carbonic anhydrase and Mg 一HC0i—ATPase 
activities in rat duodenal microvilli and kidney tubules 

CHEN Hui ， SUZUKI Shiro (Department of Pharmacology， Kanazawa Medical UniverMty 

Uchinada， lshikawa 920—02，Japan) 

ABSTRACT The cytoso1 carbonic anhyd FaSt(CA1 

and microvillus membrane M g 一dependent． HCo — 

stimulated ATPase(Mg —HCo —ATPase)activities 

knolicated in oR transport were determirted In 

duodenal mucosa and renal tubule of ovariectomized 

and cstradiol(E，)一treated ovariectomized rats CA 

and Mz抖一HCO~-一ATPase activit【es in duodenum rc． 

maincd unchanged aftcr ovariectom Y． and E， 200 

飑 ·d-。× 7 d decreased the act Lvity ofCA Boththe 

enzymcs in k dney exhib【ted a similar sens vitv co 

ovariectomy， and the 1owercd actNity of 

Mg -HCO~一ATPase following ovariectomy was rc- 
stored to near normal aftcr adm nistrat【on of E， 

Thesg results suggest that E2 may be a factor in rcgu- 

lation of the above enzymes from the duodenum and 

kidney of rats， the regulation of E， on these 2 

ellzymcs in rat duodehum is greatlY diffcrent from tha【 

m rat kidney 

KEY W ORDS estradiol； carbonic anhydrase 

magnesium adenosine tdphosphataSe； mtcrov[I]i 

duodenum ； kidney tubules 
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Estrogeu receptors have been described 1n 

fl uum ber of nonreprodUCtlVC target tissues· 

including kidney， ]iver， gut。 heart and 

brain． The iuduction of cstrogen on some 

enzyme systems． for example． 1 6-hydroxy— 

steroid debydr0genase． carbonic anhydrase 

and N a -K 一ATPase was reported ii"1 various 

tissucs CA iu the cyIOSO】 and 

Mg 一HCo 一ATPase iu the brush border 

mcmhlane of duodena1 mucosa and fenal 

tubule are thought to be related to scvcra1 

】onic transports aCrOSS the membrane． yet 1it． 

tle is known 0f the biochemical effeCt of 

estrogen ou these enzymes jn duoden ktm and 

kidney． In this paper， both CA and 

M g 一HCo：一ATPase activities of duodenal 

mucosa and rena】tubule from ovariectomized 

and E2-treated ovariectom ized rats were ex． 

am[ned to clafib the effeet of estrogen in the 
en；zyme leve1． 

M ATERIALS AND M ETH0DS 

Rats Wistar早 rats， weighing 196 1 

SD 10 g ， were used． Bilateral ovaricctomics 
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were perform ed do rsally 3 wk prior to the ex- 

periment， E2-treated rats were given sc E2 

200 tJg· d 。× 7 d started at 2 wk after 

ovariec tomy． All rats were fed a standard 

rat-chow (Dviental Co， Japan)and main- 

mined on tap water ud lib at room temperature 

(23±2U)with a 12-h light and 12-h darkness 

cycle 

C‘hemicals D i~odium adenosine-5'- 

triphosphate(N 广ATP)was obtained from 

Boehringer(FRG)， estradiol benzoate from 

Mcrck—Ba“yu Co(Japan)． Other chemicals 

were all reagent grade． 

Sample preparation Rats were under 

pentobarbital anesthesia． The entire intestine 

was perfused via the portal vein and abdom i。 

na1 aorta with cold he口arin—saljne to m inimize 

the tissue contam ination by carbonic 

anhydrase-rich erythrocytes． The duodenal 

portion， approximately 12 cm in length， was 

excised from the pylorus The right kidney 

was decapsulated and pieces of cortex were 

used as kidney samples． Thc duodena1 

mucosa was scraped out with a glass slide and 

weighed． The crude brush border m em branes 

were prepared by calcium precipitation proce- 

dure similar to that reported(’r 
．
All manipu。 

1ations were carried out at 0—4℃ ． and all 

sam ples were stored at-20℃ unti1 use． 

Enzyme assay CA activity was meas． 

ured by colorimetric method~”
．  

M g 十一 

H C0 _--ATPase activity was assayed in a 

manner described by Suzuki et n， The re． 

1eased inorganic phosphate ( was deter． 

m ined colorimetrically ． Protein content was 

determincd by Folin-pheno]m ethod using 

crystalline bovine serum albumin(Sigma)as 

standard． Al】0f the results were given as ± 

sD ． The P values were calculated by t test． 

RESULTS 

Effect on CA activity Changes in the 

cytosol CA activity of duodena1 m ncosa and 

kidney tubule are shown in Fig 1． The activity 

of CA in duodenum did not change unti1 2 wk 

after ovariectomy， and administration 0f E， 

200 ttg·d × 7 d to ovariectomized rats 1ow- 

ered the spec ific activity of this enzyme． 

Ovariectomy marked ly inhibited renal CA ac- 

tivity，but there was no significant change on 

this enzyme activity in ovariec tomized rats af- 

【er treatment with E'． 

Effect oH M -Hco~一ATPase aetivity 
M g L HC01--ATPase activity in brush 

border fraction of"duodena1 mucosa was not 

significantly altered by ovariectomy， and E2 

adm inistered to ovariec tomized rats had no in- 

fluence on this ATPase． The specific activity 

of Mg2+-HCO~"一ATPase in kidney microvillus 

membrane was de creased at 2 wk after 

ovariectomy， and replacem ent with E2 in a 

dose of 200 ttg on 7 consecutive days restored 

the 1owered enzym atic actlvity to contro1 lcvels 

(Fig1) 
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DTsCUSSION 

CA ig a zinc metalloenzyme which 

catalyzes the roversible hydration of carbon 

dioxide． and may be related to the membrane 

transport of protons and bicarbonate ions in 

organs of secretion． Ths present studies COIl— 

firmed the depressing cffect of E2 on CA ac- 

tivity in duodenal m ocosa of rats． This find— 

ing suggests that duodenal CA is a target 

enzyme ofE， action and theeffect ofE， acts 

through inhibiting synthesis of the enzyme 

protein． 

The biochem ica1 basis of the effect of 

estrogen is not yet understood． It has been 

reported that the treatment with 

acetazolam ide， a specific inhibitor of the 

CA． induced fl diminution of acid 

secretiont and all improvement of gastric 

microcirculation by enhancing local blood 

flow ”． The cstrogen treatment was associ． 

ated with a dec reased merbidity of pe ptic 

ulcer It was postulatcd that E induced a 

dec rease of CA activity by lowering enzyme 

synthesis， and the effect of E，． therefore ， 

m ay act as fl factor in the protection of 

duodena1 mucosa． In the present 

expe riment． it was not shown that the CA ac． 

tivity of rat kidney was affected by E2 

replacement． 

Duodenal M g *-H CO__-ATPasc ig 

th ought to be implicated in the process of 

HCo transport． The present work indi． 

cated that the duodenal ATPase was indepe n- 

dent of E， treatment． 

In this study， we also observed E广in． 

duce d increase in M g什一HCo —ATPase acti- 

tv 0f rat kidney． The above activation of 

me ATPasc by E2 may be due to enzyme pro· 

rein synthesis． and suggests a role of this 

hormone in maintaining the ATPasc activity 

which is involved  in H C0： reabsorption ar 

H secretion in rat renal tubule W l【h re— 

spect to the funotional significance ofestrogen 

· 221· 

in kidney． it has been reported that the 

E~-induced antinatriuresis is mediated  by 

Na 一K十一 ATPase 0f rat renal correx( 
．  

H owcver， there was no sofficient evidence to 

demonstrate the action of estrogen in kidhey 

function． 

These results suggest that E2 may play a 

rele in the regulation of the activities 0r CA 

and Mg 一Hcoi—ATPasc from rat 
duodenum and kidney， the sensitivity of 

duodenum and kidney to the action of E， ou 

the above enzyme activities ig diffcrent． 

REFERENCES 

1 Schmitz J、 Pre ser H， M aestracci D， Ghosh 

BK ， Cerda JJ。 Cralle RK Purification of the 

human intcsti／1al brush border membrane 

Biochim Biophys Aeta l973； 323： 98 

2 Malathi P，Preiscr H，Fai~lough P，Mallett P． 

Cra／1e RK ． A rapid method for the isolation of 

kid／icy brush border membranes． Binchim Bioph f 

Affta 1979； SS4： 259 

3 Suzuki S The presence and properties of 

MgV'-HCO-_stimulated and SCN--inhibited 

ATPase in rflou~ kidlley and some relationships 

betwee11 ATPase an d carbonic anhydrase． Comp 

Biochem Phpsiol l978： 59B ： 27 

4 Suzuki S， Takamura S， Yoshida J' 0zaki N 

Efleet of aldostcrolle a／1tagonists O／1 

aldosterone-indaeed activation of M LHco__ 

ATPase and carbonic anhydrase in rat intesti／1aI 

mueosa J SteroidBiochera l985； 23： 57 

5 Nakamura M ． Colorimetric determination of 

phosphofftlS Nippon Nogei Kagaku Kaishi 

1950； 24： l 

6 Pu搴cas T． Trcatmetat of gaswoduode／1a1 ulccrs 

with carbonic anhydra~ inhibitors Ann N YAcad 

cf l984： 429： 587 

7 Barbarino F． To窖6net E， Brilinghi C Thc ef． 

fects of acetazolamide and of ethoxaolamide o／1 

gast ric micr0circulati0n in rats (histochemica1 

study)． A HNYAcadSci 1984；429：60l 

8 Evcrso／1 RB． Byar DP。 Bischoff AJ Estrogen 

predisposes to cholecystectomy but not to stollcs， 

Ga．~ttoeliterotogy 1982；32：4 

9 Berns J．Browning G，Douglas J Estradiol(E，) 

induccd changes i／1 rellal cortica I 

Na’一K’一ATPaso． Kidney Int 1984； 25 325 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


雌二醇对大鼠十二指肠粘膜和肾小管碳酸酐酶 
及 Mg2~-HCO~-ATP酶活性的影响 

陈 汇‘、铃木 史郎 

(金 医科大学药理学教研室．石川 920-02．日本1 

明．卵巢切除对十二指肠 的酶活性无明显影响．且雌 

二醇可抑制碳酸酊酶恬性；在肾脏，这两种酶均对性 

腺切除敏感，且雌二醇诱导了 Mg -HCO~-ATP酶 

活性．提示雌激索对肠道及 肾脏酶活性 的渊节起到 一 

定的生理作用．并且这种调节作用在肠道及肾脏是有 

差异的． 

提要 测定双侧卵巢切除后 sc雌二醇(20O／*g—d一。× 

7 d)替代的大鼠十二指肠粘膜和肾小管细胞碳酸酐酶 戋键词 雌二醇；碳酸酐酶 镁三磷酸腺菅酶；{=敖绒 

及刷状缘膜中 Mg —_HcO_-ATP酶恬性．结果表 毛；十二指肠：肾小管 

中国药理学报 A eta Pharmacologica Sinica 1991 May；12(3)：222—225 

在治疗妊娠高血压时硫酸镁的药动学一药效学模型 

陈 刚 卢建丰，曹 文 (南京军区总医院。南京210002，中国) 

Phsnnscoklnetlc——pharmacodynamic model of lUagllC- 

slum sulfate in treitm~ t of pregnancy——induced 

IIypet-tension 

CHEN Gang． LU Jian-Feng， CAO W en 

(General Hospital ofNanjing Armed Forces． Nan]ing 

210002，China) 

ABSTRACT Ten pregnancy—induced hypertension 

gravidas aged 24—36(2s．1±3．3l yr were infused 1 

【hfast(7．5gin1 h)and slow(7 5 gin 5 h)rates COn- 

secutively Blood pressure wel'e measured and blood 

sam D1eswere collected at 0， 1． 0．7，9． I1， 15h 

The drug conce ntration of each sample in the seru m 

was determined by colorimetric method The int~． 

grated pharmacokinetic and pharmacod ynamic model 

was used to analyze the data． The serum data were 

fittcd to a biexponential equation and the ericet data 

werc fitted to a sigm oid ￡ ． mode1． Their 

pharmacodynamie parameters were： = 0．52·h一。 

c ． I 
’·33 h，E 20·5％，C (5o) 6．15 

旭 ’m1～· 3．64 k∞ WaS not equaltok2 L ofthe 

mammillary mod eI． It shows that the site of action讧 

situated in the efieet compartment The predicted e 

rcct COUldIast 24 h． 

KEY W O RDS hypertension； m agnesiura sulfate； 

Received I999 Nov 23 Accepted 1990 Dec 2 

intravenous infusions； pharmacokinetics； blood 

pressure 

提要 10名年龄 24-36岁妊娠诱发高血压的孕妇． 

快 (7,5 gin 1 h)慢 (7 5 gin 5 h) iv连续滴注后． 

在 0．I。6．7，9，11和 15h取血．测定血药浓度与 

血压．以 PK-PD结合模型分析数据．血药浓度一 

时闸曲线符 台二房室模型．药效一时间 曲线符合 

Sigmoid ～ 模型．其参数 ：k,o= 0 52(h_’)． 

r 
． ． ) 

1．33 h，E 
．．

= 20 5％ ．C
。(5O)= 6l 5 

g·m rI． =3．64．当 ≠七2l时表示作用部位可能 

在效应室．预测药效将维持24 h 

美键词 高血压：硫酸镁：静脉内精注；药物动力 

学；血 压 

临床上常 iv滴注硫酸镁注射液治疗妊娠 

高血压症 ．关于它的药动学特性(1)、药效 

学 、与给药方案{ 的研究都已有报道 然而 

Mg2’血清浓度与药效呈不平行升降现象 的研 

究尚未见报导．Sheiner等 提 出的药动学一药 

效学结合模型，对此研究提供了有力的工具． 

本文拟尝试以结合模型技术．分析硫酸镁血药 

浓度一效应的实验数据，以预测最大药效 、药 

效滞后于血药浓度的时间和药效可能维持的时 

间． 
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