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Inhibition of imipramine N-demethylation by fluvoxam ine 

inChinese youngmell 

xu Zhen-Hua，HUANG Song—Lin，ZHOU Hong-Hao2 

(PharmacogeneticsResearchInstitute，Hu-nanMedicalUniversity，Ckangsha 410078，China) 

KEY 0RDS imipramine；desipramine；fluvox— 

amine；drug interactions；pharma~kinetics 

Am ：To determine effect of fluvoxarnine (Flu)orl 

imipramine (Imi) ～_deme廿1yIa“on in healthy 

Ohinese subiects． 唧 I(岫Is：111e pharmaco- 

kine tic parameters of a single oral dose of Imi(100 

mg) were cornpared before and 由 ring 2 wk 

o：ed~inistration of Flu(1O0 mg·d一 )． RE吼Ⅱ IS： 

Flu resulted in a dc~ )ing of C (112±33 vs 62 

4-22 旧 ·L_。，P<0 O1) and an increase in 

AUCo一 (3．g± 1 6 vs 1 5±0 6 mg。h。L一 ， 

P<0．01)of Imi． The Tiz／of Imi was prolonged 

(39±8 vs 23±7 h。P<O．01)dueto amarked 

reductic~irl C／n of Imi(0 6± 0 3 vs 1．3±0．6 

L’h ‘kg_。，P<O．O1)． The C of N-demeth- 

ylated  metabolite desiprarnine (Des)of Imi was 

decreased(10±2 vs 18±5旧 ·L_。，P<0 01) 

andAU 一 of Des was reduced by 54％ (0．61 

±0 20 vs 1．3±0．5mg’h’L一。，P<0．01)during 

coadministration with Flu 0Dl帆 USⅡ)N： Flu 

∞ n marked ly inhibit lmi N-demethylation irl 

Chinese y叫 ng men． 

Imipranfine(Imi)，a tricyclic antidepressant， 

undergoes medray N．dernethylation to the active 

rnetab0rite desipramine( )and aromatic hydro- 

xy[ation to 2-hydroxyimipramine． N—demethyla— 

tion is the most important pathway leading  to Des。 

which is further oxidised to 2-hydroxydesipramine． 

2．Hydroxylation of Imi and D is catalyzed 

almost entirely by dehrisoqulne 4-hydroxylase 

(CYP2D6)u· ，whereas N—demethyhtion of Imi s 

catalyzed by othel'cytochrome isosymes which 

possibly are mephenyxoin 4'-hydmxylase 

(CYPEC19)(3~and CYP1A2[3， ． 
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F|uvoxamine(Fh)，a selective serotonin re- 

uptake inhibitor，is a potent inhibitor of CYPIA2 in 

human liv日 microsomes 一． Fh． given at 

therapeutic dosages，increased the plasma levels of 

concu1Tently administered Imi， suggesting  that 

CYP1A2 plays an important role in Imi N— 

demethyhtion in ∞ J However．the test dose 

(50 nag)of Imi was not enough to quantify plasma 
concentrations of metabolically derived Des． A 

100一mg dose ofImiwas choseninthe present study 

to Dbtain definite infom~ation on whether Fh 

inhibits Imi N—deraethylation． In addition， the 

CYP2C19 phenotype of each subject wRs determined 

using  mephenytoin as probe drug in our study to 

&sse．~8 the rehtive contribution of CYP2C19 to lmi 

N—demethylation． 

SUBSECIS AND M_E田}II)DS 

S,,adeets Eight rtmle nor~nmking Chinese Hart 

nationality volunteers aged 21 4±1．2 a and weighlng 58．4 

±7．0 kg，tmk／artinthis study All 8tlbjectsw ingood 

health according"0o clinica1 history，physical examination，and 

routinelaboratoryt6tS Nomedicarionsw allowedfor at 

1e皓t 2 wk prior to the study． During the study，the b0 

鼬 also asked删 to odⅢ ⅡIlealcohol and caffeine-containing 

drinl~ Seven of the su e B w瞅 extensive metabolizers 

(EM)of both dchrlsoquine and mephenytoin One of the 

subjects was poor metabolizer(PM)of mephenymin(S／R 

ratio=1．12)．butEM of dehcisxluine On e subject．anEM 

0f both debtisoqume and mephenytofn。 yeas withdrawn 

because 0f noaomapliance All subjects gave ∞ informed 

written oortsent before enrdlment． 

stm'r dl~ign Eachman under,vent 2 phases separated 

by a drag-freeinterval of 3 wk in a randcgll sequ~tee． In 

phase 1． each nm  received 100 nag Imi hydrochloride 

(Sh~ hai Ⅲng}Ie Phammceutica1 Factory)as a single oral 
&re aft盯 art overnigh No 的d 船 allo~ d(orthe 

~ollowing2 h． Venot~blond samples(6nlIJ)for drug 

w drawninto heparini~cltubes at 0，0．5，I，2，3，4，6， 

8．12，24，48．72，96，l20．and  144 h aftEa-dosing Imi． 

P1鳓 was stored at 一20 ℃ In phase 2．each man 

received 50 nag Flu (Fevafirt* Dupbar， Weesp，The 

Netherhnds)twice daily for 2 wk At 7：00 Ol3 d 8 of 
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trealrnentwith Flu，a Mngle oral df of Iml(100 mg)was 

coadministered th 50 rng Fh Pl~rna samples were 

collecteel as phaseI 

Sample anal}sis Imi and Des in plamaaⅥ re analyzed by 

I-IPLC us啦 =-naphthytamine as the internal standardL ， 

In b ef，a reversed-phase cohrrm (15O rrLm×4．6 mm 1D) 

packed rh 5 b~rst Spherimrb C18(Beckman，USA)w∞ 

used The duentmnslsted of 63％ K 1：'O4 0．0l mol-L。。 

eontaiNng0．I％ 一 tylaraine(adjusted to {2．3 tb 

coneentrateelH3pod and 37％ acetonitrile．at aflow rate of 

1．5 ml 'min ． The wavdength of ultraviolet detec tion was 

set at 215 nm． Standard c v (peak height ratio)vqere 

linearinthe concentration range of 5 500 ‘L h  both 

Iml and Des intra-and interday coefficients of variation 

< 8．5 ％ 

l~tta mml~is Noneomlxirtmental techniques were used 

in the pharmacokinetic analyses． The pharmacokinetic 

parameters veere唧 red by use of paired test． 

REslII 

During concurrent administration of Flu， 

plasma concentrations of lmi were considerably 

higher than those after dosing lmi alone in 6 d(Fig 

1． upper)． Hu caused substantial changes in 

pharrnaeokinetic parameters of lmi(Tab 1) In 

the presence of F1u，both C— and AUCo— of Imi 

were approximately doubled(P<0．01)． The C／0 

0f Imi was reduced by 60％ (P < 0．n1)， 

accompanied by a 1．7-fold prolongation of Imi TI,,2 

(P<0．01)and a 30％ decrease in Va(P<0．01) 
The T～ of Imi seenaed to be sligtly delayed by FI1】 

(P<0．05)。but this had no dinical implication． 

Meanwhile．Flu resulted in about 50 ％ decrease in 

b。th c— and AUCo (P<0．01)of Des derived 

metabolically from oral Imi(Tab 2，Fig 1) 

Tab 2． PhO neticparametersofdesipramine a po 

in~pramine 100 mg before and during treab~aent with 

fluvoxamine． ’PM of mephenytoin． 

丑P>0．o5 <O．01 性 lmi alone． 

The highest oral clearance of lmi occurred in 

the PM of mephenytoin(Tab 1)． To avoid a 

wrong phenotype of CYP2C19，the subject was 

tested repeatedly using mephenytoin． 

D珏=CUSSl0N 

The present study has clearly shown that Flu 

in{xease$ markedly the plasma concentration of 

concurrently administered lmi by inhibition of lmi  

N．demethylation． The observed Flu-Imi inter— 

action may be attributable to impairrnent of 

CYP1A2 activity by Flu[ ， 
． However，reoently 

wefound that Flu was also a modest inhibitor of 

CYP2C19(Xu and Zho11，unpublished)，Which is 

0artly responsibleforImiN-demethyhtion in viv& ． 

_r曲 1． P量嘲．nI帅0l【i酬 c parame雠 0f．m{pr锄 (100 -g po)before and duringtrealnlent withfluvox,~mine． PM of 

pheIIyt0jII． P<O．05， P< O．01 Imi a】mle 
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玎g 1． Imim m and pⅢ dm ∞n咖  r6 ’m 

嘲 值 0f 7 n鼬  ter ．哪li】粥哪血lelI'0 mgh栅 蛐d 

由哪 tr~lment thtlm,ox~aim j±s． 

The inhibition  of CYP2C19 activity may also explain 

Flu 1mi interaction． Interestingly， Hu als0 

inhibited lmi N demethvlation in one PM of 

mephenytoin as jt did in EMs． Obviously，Flu-Imi 

interactlon in PM of mephenyloin can not be 

accounted for by inhibition of CYP2C19 since 

CYP2C19 activity inbornly disappears in PM of 

mephenytoin． It needs to be exphined that the 

highest oraI deaxance of Imi occured in 七he PM of 

mephenytoin． A pussible explanation is that the 

contribution of CYP2C19 ii1 Imi N &anethvlation is 

minor． However，this subject had the highest 

activity of CⅥ I36 among 7 volunteers．which wss 

shown by 0—8 h urinary exeretion of a-hydro- 

xymetopro[o1 after加 ．mtopmlol l00 nag(data not 

show~)． Therefore，the fBst hydroxylation of Imi 
and Des may he another explanation of the higest 

dearance of Imi i12 the PM of mephenytoin． 

Alt11ough the plasma concentration of 2 

hydroxyimipramine was no t measured in this study， 

we can postulate CYP2D6．121ediated aromatic 2一 

hydroxylation of Imi is riot jnhibited bv F1u 

according tothefacts：(1)Fluis only a very weak 

inhibitor of CYP2D6 i12 human liver microsomes(K． 

=8．2 Ⅱ)【 ，(2)Flu doesn’t affect the disposition 

of desiprmxxine ，which is 81so mainly catalyzed hy 

CYP2D6~I·21
． 

In SIIF~ ， Flu can markedly delay the 

dimina tion  of Imi by inhibifion  of N．demethylatlon ． 

Thisis probably based onimpairment ofCYP1A2 by 

Ru．which can wdI explained Flu—Imi jnteraction in 

al1 subjects． Considering only one PM of 

mephenytoin Ⅵras enrolled in this study． further 

StUdies a required． 

To I)r V M artinellj 

(University of C~liari，haly)for pmviding us with 

fiuvoxamine． 
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'Pj，一 0 2- 
氟伏沙明抑制中国青年人体内米帕明去甲代谢 

， 

、} 许振华 ，黄松林 ，周宏灏” 

(朝南医科大学遗传药理学研究所，长沙410078，中国) 

关键词 米帕明 ；地昔帕明；氟伏沙明；药物相互 
作用 ；药颡动 力学 ． 一  ——————一 ——————一 

A目的：研究氟伏沙明(Flu J对健康中国志愿者体内 

米帕明 【lmi)去甲代谢的影响． 方法 ：7名青年志 

愿者连续 口服 Flu c1O0 mg／~．J 2周，在服用 Ffu 

的第 8天受试者口服 lmj(1O0mg)，将此时 lmi及 

其去甲代谢产物地昔帕明 (Des)的药动学参数与 

lml单独口服时进行比较 结果 ：Flu使口服单剂 

量 lmi的体 内消除过程发生显著改变，服用 Flu导 

致 lmj c 和 AUC约增高 1倍，Tl 显著延长， 

CJ0降低 60％ 同时，Imi的主要代谢产物 Des 

的生成减少，表现在 c⋯ 和 AUC均明显降低 结 

论：Flu能明显抑制 Imi的去甲基代谢 ，CYP1A2被 

抑制可能是 F 和 ImI发生相互作用的生化基础 
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Doxorubicin cellular pharnmcokinetics plays no role in chemosensitizing effect 

of verapamil on Swiss-3T3 cells 

WANG Nan，TANGZhong-Ming，ZHANG Yang—Pei，DINGQing-Ming 

(Institute ofRadiation Medicine，BeOing 100850，China) 

KEY 、7l R璐 doxonabicin；verapemih aug resis- 

t~13e； pharmacokineties ； fibroblasts； cultured 

tl,rt3or cells 

AmI：To find whether or not the doxorubicin 

(Dox)cellular Pha~ kineties plays a role in 

chemo~ensitizing effect of verapanil(Vet)。n drug 

sensitive ce lls． M IH0Ds： Cytotoxicity and 

ce llular Dox contents ‘during accumulation and 

retention periods)were measured _n the absence 

and presence of verap~rnil In Swiss．373 ce lls an d 

compared with those j13 multidmg resistant(ME)R) 

MCF_-／Aa ce lls and drug sensitive MCF_7wr ce lls
．  

mdr一1 mRNA expression in Swiss-3"73 ce lls was 

analyzed． RESIJI T： Dox cytotoxicity was 

ellhsDoed 2．0-fold in Swiss．3"73 ce lls by Ver 

(3帅 卜L_。)and 3．6-fold 1n McF-7Adr cells by 

Ver(6 pmol·L )，but rg3t_n MCF-7WT cells(Ver 

6 prnol·L )． Cellular ao3Limuiation of equi． 

effective concentrations of Dox increassd at 6-h 

incubation in the presence  of Ver _n Swiss-373 

(1．5-fold)and MCF_7wr cells(2 1-fold)but 

decreased rapidly ；I1 MCF_7 啻 ce lls bv 20 ％ co 
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50％ compared to that In the absence of Vet． 

Ce llular retention of DOx decreased after 10-rain 

increasei13the presence of Veri13 Swiss-3T3ce lls 

compared to thatinthe absence of Ver，tha twas 

similar to that i13 MCF．7 ce lls．while the  retention 

was augmented by Ver in MCF-7 啻 ce lls． Slot 

blot analysis of RNA revealed  r．。 mdr．1 gene 

expression in Swiss．3"73 ce lls ooNCLUS ON： 

Changes }n ce llular accumulation and retentice of 

Dox did not accountforthe che mosensitizingeffect 

ofVet oR Swiss-3T3ce lls 

Multidrug resistance(MDR)was associated 

with the expression of muhidrug resistance genes 

encoding a family of integral membrane 

glymproteins known as P—glyooproteins(Pg9)u 3 

These transporting proteins bo und various 

chenmtherapeutic agents and pumped them Otlt of 

the ceils Verapamil (Vel")， a well—known 

resistant modifier o1"chemosensitizer，competitivdy 

bound to Pgp and increased the cellular uptake and 

cytotoxlcity of drugs in a calcium-independent 

m annert 
． Sensitizing effeet of Vel- was 

occasionally noted in drug sensitive cells(j 【)T non- 
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