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Cfmetldlne, a h I stam I ne H2-receptor antagon i st, lnhiblts cytochrane P-450-mediated 

metabolism of most drugs and prolongs the duration of their actions as an untoward effect in 

adult humans and experimental animals Ll-41. The antlhlstamlne is used In neonates for the 

prophyiaxis of stress ulceration and management of gastrointestinal hemorrhage [lo]; 

however, Its effect on cytochrane P-450-mediated metabol Ism of drugs in the neonatal 

population has not been reported. In general, the duration of the effects of drugs Is 

age-dependent and is usually longer In the immature of most species than In adults, In part 

because of the low levels and actfvlties of cytochranes P-450 characterlsflc of the immature 

[5-7_]. Qualitative differences In the hemoproteins may also exist between adults and the 

Immature L7-91. It is concelvabie, therefore, that the effects of clmetidlne on drug 

metabolism may differ qualitatively and quantltatlvely as a function of age. It is necessary 

to understand the drug Interactions caused by clmetidine In the immature because newborns 

are subject to inadvertent as well as Intentional exposure to multiple drugs. The present 

studies were undertaken to assess the effect of perlnatal exposure to clmetldine on a 

pharmacodynam ic response. The resu I ts show that the response var lab1 e - duratlon of 

pentobarbltal-Induced anesthesia (DPA) - was shortened in rats exposed neonata I I y to 

clmetidlne. This effect is In contrast with a prolongation of the parameter In animals 

exposed to the ant 1 h I stam I ne I ater 1 n I Ife. 

MATERIALS AND METHODS 

U~emlcals and anhals. Cimetldlne, pentobarbltal sodlun, glucose-6-phosphate and NADV 

were purchased fran the Sigma Chemical Co., St. Louis, MO. Glucose-6-phosphate dehydrogenase 

was purchased f ran Boehr i nger-Mannhelm, St. Lou1 s, MD. Pentobarbital sodium (ring-2-14C, 

21.8 mCl/mnol) was purchased fran ICN RadIochemIcals, Irvine, CA, and was further purlfled 

as descr I bed by Kuntzman ti aL. [11_1 pr lor to use. Timed pregnant Sprague-Daw ley rats were 

purchased fran Taconlc Farms, Germantown, NY. They were housed, singly, in propylene cages 

containing SanlcelR bedding (from Flsher Sclentlflc Co.) under a 12-hr Ilght-dark cycle, 
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22OC temperature, and 50% hunldlty. The animals were allowed free access to water and 

canmerclal Purlna Rat Chow. All anfmals dellvered on gestatlonal day 21 2 1 and each I ltter 

were reduced to a maximum of 10 pups at birth, keeplng the ratlo of males to females as 

close to 1 as posslble. On postnatal day 1, 2 mothers received a single I.p. dose of 

clmetldlne (10 mg/ml saline/kg) (CM-pretreated) while another two received approprlate 1.p. 

doses of saline only (controls). Thereafter, CM-pretreated mothers received a 0.015% 

drlnklng solution of clmetldlne In tap water. The I atter was made fresh every other day and 

was stable for at least three days at roan temperature as Judged by chranatographlc analysls 

[123. Al I treatments of rats were terminated at weaning (postnatal day 21) and of tsprlng 

were housed two to a cage, accordlng to sex and pretreatment, In stainless steel 

hanglng-type cages wlth perforated bottans and were fed food and water np& 

Daterufnation of duration of pentobarbltal-induced anesthesia (DPA) and levels of 

pentobarbIta1 In brafn and plama. Animals were InJected wlth either 14Gpentobarbltal 

sodlun (2 uCl/kg) or unlabelled pentobarbltal at a dose of 35 mg/kg In sal inc. DPA was 

estimated as the time between the loss and return of the rlghtlng reflex. Immediately after 

regalnlng the rlghtlng reflex, rats that had received ‘4Gpentobarbltal were decapitated, 

and trunk blood and the entire braln were obtained fran each anlmal. Unmetabol lred 

14Gpentobarbltal was extracted fran al lquots of brain hanogenates and plasma as descrl bed 

by Jacobson &. al. [13] and quantified by sclntlllatlon spectranetry. 

Reparation of llver q lcrosaes and assay of the actlvitfes of drug-metabollztng 

enzymes. Washed mlcrosanes fran rats that had not received pentobarbltal were prepared as 

described previously [8]. Mlcrosanal oxldatlon of 14Gpentobarbltal was assayed as described 

by Jacobson & al. [13J. Mlcrosanal cytochranes P-450 and b5 were determlned according to 

the method of Dmura and Sato [14J. Protel n was determlned by the method of Lowry ti aL. 

[15], using bovine serum albumln as the standard. 

Analysis of results. Differences between values for treated and control animals were 

analyzed by the Student’s t test. 

RESULTS AND DISCUSSION 

Effect of clwttdlne exposure on DPA. Weaned (28-day old) male and female offspring of 

CM-pretreated mothers exhlblted decreased DPA as canpared wlth their control counterparts; 

the decrease, however, was sl lghtly more pronounced In females (48%) than In males (41%) 

(Tab1 e 1). Postnatal day 28 was chosen as a test age because rats, partlcu I arl y females, 

metabol lze pentobarbltal maxlmal ly and are least sensltlve to anesthesla fran the 

barblturate at that age [16]. Table 1 also shows that at 50 days of age, there appeared to 

be a slight shortenlng of DPA In female offsprlng of the CM-pretreated rats, but It was not 

statistically slgnlflcant. The observed decrease In DPA In rats perlnatally exposed to 
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cimetldlne contrasts wlth the reported enhanment of the duration of actlon of most drugs 

In adult antmals treated wlth the drug [17]. 

Table 1. Effect of perlnatal clmetldlne 04) exposure on body weight, duration of 

pentobarbltal-Induced anesthesia (DPA), and sane products of pentobarbltat (PB) metabol ism 

in rats 

Body 

Wet ght 

(g) 

DPA 

(mtnl 

PostanesthesIa Cytochrane 

P0 in: P-450# 

PI asmab Bra1 nC (*) 

Pentobarbltal 

Metabol I sd 

t**> 

Control : 

Male f28)a 

cio)a 

Fernal e (28)a 

(50)a 

CM-pretreated: 

Male (28)a 

(5oia 

Famal e (28)a 

(50)a 

100 + 10 114+ 8 11 

272 + 45 35+ 4 No 

100 f 10 128 f 17 9 

190 + 11 203 f 29 ND 

t2u + 13 67 + 13d 9 

259 + 21 44 If. 10 ND 

112 + 10 66 f 4e 8 

208 f 14 165 + 17 ND 

8 

ND 

10 

ND 

10 

ND 

11 

ND 

0.66 + .05 6.2 + .4u 

ND ND 

0.50 + .06 4.2 It. .20 

ND ND 

0.87 F .13 7.7 + .40 

ND ND 

0.77 + .06f 5.6 + .lOf 

ND ND 

Unless Indicated otherwlse, each value Is the mean (+ S.D.) fran 5 rats, all fran a total of 

2 I ltters. * Content (nmole/mg hepatlc mlcrosanal proteln). ** nmol e Total water-sol ubi e 

products formedlmg hepatfc mlcrosunal pr~eln/min. # Rats used for these assays dfd not 

receive pentobarbltal. ND = not determlned. a Age (days). b yg/ml Plasma; N - 2 - 3 rats 

frcm 2 I Itters. C ug/g Whole brain; N = 2 - 3 rats fran 2 lltters. d Slgnlflcantly 

dtfferent fran control males fP < 0.00051. e Significantly different fran control females 

(P < 0.005). f Signlflcantly dlfferent from control females fP < 0.05). 

To assess whether the clmetldlne-induced attenuatfon of CPA resulted fran tolerance 

to pentobarbltal or fran enhanced metabol Ism of the barbtturate, post-anesthesia brarn and 

plaema levels of pentobarbltal were cunpared in offspring of control and CM-pretreated ret& 

As shown tn Table 1, these variables were ldentlcal In the two groups, suggesting that 

enhanced metabol ism was a maJor cause of the decreased DPA in offsprlng of CM-pretreated 

rats. 
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Table 2. Effect of clmstidlne regimen on the duratlon of pentobarbltal-Induced anesthesla 

In 2&day 01 d rats 

Treatment Reglmen Duratl on of anesthesl a 

(mln) 

Cytochrane 

P-450a 

Control: 

Male 

Female 

+ Clmetldlne (Postnatal Day 28)‘: 

Male 

Female 

+ Clmetldlne (Postnatal Day 22 - 28)““: 

Male 

Female 

Clmetldlne-pretreated (Postnatal Day l-21)***: 

Male 

Female 

+ Clmetldlne (Postnatal Day 28)‘: 

Male 

Female 

114+ 8 0.66 + .05 

128 + 17 0.50 + .06 

280 + 48b 

310 + 31d 

248 + 32b 

285 + 2gd 

67 + 13b 

66 + 4d 

142 + 12c 

185 + 22e 

ND 

ND 

0.57 f. .05 

0.44 + .06 

0.87 + .13 

0.77 + .05” 

ND 

ND 

Each value Is the mean ( k S.D) of 3 - 5 rats. * 10 mg Clmetldlne/kg was admlnlstered 1.~. 

30 mln prior to the admlnlstratlon of pentobarbltal. ** 10 mg/kg 1.~. dai ly for the 

duration Indicated. *** Treatment was as descrl bed 1 n Mater1 al s and Methods. ND = not 

determ I ned. a nmole/mg Mlcrosanal proteln. 

b P < 0.0005, c P < 0.05: Levels of difference between treated and control males. 

d P < 0.0005, e P < 0.05: Levels of difference between treated and control females. 

Effect of pewlnatal cimetfdlne exposure on hapatIcmicrosmal petiobarbltal metabollm 

and cytocbraes P-450 amtent. Perlnatal clmetldlne exposure was also associated with 

Increased cytochranes P-450 content and pentobarbl tal ox1 datlon In hepatlc m lcrosanes f ran 

weaned rats) thls effect was statlstlcally slgnlflcant only In weaned female P&day old rats 

(Tab1 e 1). In contrast wlth the f lndlngs of the present study , nelther xenoblotlc metabol lsm 

nor cytochrane P-450 was Induced 1 n adult male rats pretreated w Ith the ant1 hlstamlne [4J. 

However, It was observed In the present study (Table 2) that treatment of weaned offsprlng 

of control cr CM-pretreated rats with single or multlple doses of clmetldlne only prolonged 
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rather than shortened DPA, and dld not Induce hepatlc mlcrosanal cytochranes P-450; this 

result corroborates the reported fal lure of the drug to Induce drug metabol Ism In adults 

[4]. NutrItIonal def Iclts, which have been reported to Induce the metabol Ism of sane drugs 

[17], were not a slgnlflcant factor In the present observations as evidenced by the failure 

of perlnatal clmetldlne exposure to affect body weight of the animals (Table 1). 

Fran the forego1 ng results, It Is suggested that the effect of clmetldlne on the 

Induction of cytcchrane P-450 and the rate of drug metabol Ism may be pecul Iar to perlnatal 

exposure to the drug and that InhibItIon may be the characteristic response In the adult. 

Clmetldlne may have Induced non-cytochrunes P-450 enzymes that could have contributed to the 

observed decrease In DPA. However, DPA Is determ I ned pr Imar I I y by cytochrane P-450-medl ated 

metabollrm of the barbiturate [5,6,16]. Events or agents resulting fran the actions of 

clmetldlne, rather than the ant1 hlstamlne per a may have caused the InductIon of the 

hemoprotein In the present studies. Likely direct Inducers Include endogenous hormones, such 

as androgens. Testosterone, an androgen, induces hepatlc cytochranes P-450 L20,21] and 

clmetldlne increases the systemic level of the androgen [18], perhaps, by Inhlbltlng the 

cytochrane P-450-mediated hepatlc oxldatlon of the androgen [19]. 

In summary, data are presented that exposure of perlnatal rats to clmetldlne shortens 

DPA and increases the rate of pentobarbltal metabolism and cytochranes P-450 content In 

hepatlc mlcrosomes. PostweanIng exposure to the antlhlstamlne, on the other hand, Increases 

DPA. It Is Ilkely that these effects are caused by hormonal aIteratIons effected by 

clmetldlne In the perinatal rat. Since hunans and rodents respond slmllarly to clmetfdlne, 

the possl bl I II-y of increased metabol Ism of endogenous canpounds and decreased eff lcacy of 

concanltantly adninlstered drugs In neonates recelvlng clmetldfne deserves conslderatlon. 

The Involvement of androgens or other hormones In the observed cimetldlne-Induced Increase 

In drug metabolism and the cytochrane P-450 species Involved Is being Investigated. 
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