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Dextromethorphan metabolic phenotyping in a Chinese population 

CA[Wei-Min ，CHEN Bing，LIU Yu．Xiu2
， CT-IU~aao3(DepartmentofClinicalPharmacology，~Departmem of 

MedicalAffairs，Nanfing General Hospital ofNanfing Cotmnand，Nanj 210002，China) 

KEY W ORDS dextromeaKnphau； polymoq~aism 

(genetics)；c)忉cbI∞∞ P-450 CYP2D6；rbenotype； 
a se； 1卸吡目)0 ；dgl~'isoqllin；hy&oxylases 

Am ；To establish aphenotyping of de蛐∞】elb0Iphan 

(DM)oxidation p01 n叫nhisn1 in a native C~0inese 

p0伽la ． 唧 哪 ：1he urine o0nc∞咖如 ns 

0f DM and its meta~lite dextrophan (DX)、 

舾s by I瞰 and metabolic ratios(MR)、 

calcu1珊。dinl2oumelated nativeC~inese subjectsafter 

ingestion ofDM 舯 mg． RESUIlTS：1he incidence 

of poor meta~ lizers was 0．8 ％ (0ne in 120 

subjects)． ThereⅥ distinct dimodal 13~ on$ 

which divided extensive metabolizers into 43 

intermediate metabolizers and 76 very extensive 

metalxtize~． ．Il 0—8 h 1玎．marv recoveries of DM 

andDX 、 0．4％ -i- 0．5％ and26％ -i- 13 ％ ． 

n~ eetivdy． There was iio difference in 0 — 8 h 

urin舯 recoveries between mlde and flmlale subjects． 

CONCLUSION：DM metabolic~lenoCyr~ ixovides 
a new information for d臼wis0 ne 4-hydroxylation 

(CⅥ D6)polymorphism in nad Cllinese． 

Debrisoquine 4-hydroxylase (CⅥ D6) is the 

most we11-chgI*d~ TizIxt p-450 polymorphismLI一41
．  

TheCYP虹)6 polymorphism has alargei删 bq：callge 

many of its drug subslrates have a nal10w rmage of 

~empeutic plagma concentrations，andwould resultin 

serious clinical consequences if r~ ients' CⅥ  I)6 

phenotypes wl~iD not idenfified． It has been argued 

that determination of a patient's CⅥ D6 Dher ：vpe 

should be a prerequisitefortreal／nentwith anfipsychofic 

drags． Previous pb∞ ng of cYP2D6 which 
uflized debiisoquin as a probe dmg is of limited 

clinical rise because of its potential toxicici@ ． 
Dextron~thorphan (DM)，a common ingredient in 

many over-the—counter prI≈)ar蚵 0n，is a newly"malker 

for CⅥ  D6． Its metabolism is to eosegreg~e well 
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with debrisoquin 4-hydroxylation~5一 
． The pI】fp0se 

ofthis study m  to explore DM as a I1ew marker to 

CYP2D6 phenotypem native12~lese population． 

n andreagents DM hy血曲∞Inidctablets(10 nag) 

were pta'chascdfrom Shanghai Huanghe LiyaHa,annacc~fical Co 

(ex re 19974)1—30) DM and its dernethylation metabollte 

dexlroitmn fDX)werl~Novided by H h La Roche Inc 

(Nutley NJ，USA)． H0pt∞e mlfonic acid and u∞血dasc 

(Type H-3，劬m 胁 缸 promat／a，125 MU ’L ) 

ptudlased from Sigma(St Louis MO，USA) All ea-ex 

ch~ calswelr~reagent~rade 

SId牺 t OneImndmd andtwenty healthytmre2atcdilillJv~ 

Olinesc(M64．，F S6)w∽ enrolled． a、 agewas32 

± 10 a(18—57 a)and wei~at 60± 9 (41—90 )． 
Theywm  all ofI-hm natiomliry ccpt Om ofMan nati,~ my， 

and b∞ inl8 different D̂ inChina． All subjects 

non-smokers． Subiec eIe excluded fer any hist0fv of 

almolmal hepa 盯 renal fllllCtioll~， egnancy，alevlael abuse， 

drag allergy．and ill-- on No medicatkm was ingested 

withinthelasl 7 d． A writteninformed c~llsent was signed by 

each subject before蛐 ． 

H*m su ec[s e asked to ∞孵 their 

bladdersto∞u酣 baseline urine before bedtime． DM (20 rng) 

wasingestedwith 2OOmL water． Urine w撼 ~ollo．-ted overthe 

next 8 h． A 15-mL aliquotofminewas st删 at一20℃ un61 

}眦 assay． Subject mrymolarmetabolic ratio(MR)w 

calculated byIJse ofthe eqmaion： 

m =DM (1ng，L )／DX(rng，L。。)×0．948 

r~-naype made oilthe basis ofMR value~ w-dingto 

the n10d of Sdmaid ． Any with allMR>0 3( 

MR> 一0 52)w85 ca晦 删 as a poormaabolizer(PM)， 

and an MR≤0．3(Ig MR≤0．52)as all extensive m盹lb0崎  

(EM)． Amathematicalmodel ofGram-Olarlier series(~ was 

applied t0 dissect the mixed sample of EM Based on the 

J10n̈ I蛐 least squares，a quasi-Newt~ 0f zad棚 method was 

used to esthna~ itetatively the D Ⅱ of the model by 

HTATIH'~CA software． Off-squam testwas usedto determine 

the~ of-fit ofthemode1． Mann-Whi{~ey rank sumtest 

wss~pplledtoinferwhether曲e2 s~nplesw~tld c嘎 from 吐 

same popula~on． 

HP C assay A r 恤 } PU：with nl1。fescence 

detectionL9 was e,~ oyed with modifica6on quanfitate urine 

concenWatio~ ofDM andDX in~uplicate
． Bdefly．urinelmL 
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wasinci ted wifla 0-glllc dase舶 in e咀 blll~r【pH 

5．O)1 ml_at 37℃ h l8 h．111e solution惴 adjusted【0pH 

ll and extracted with —b~ l-hexane(1：9)5 nll_ 111e 

0 clayer惴 Nick-e~a'acled 咖 止 0f Hcl O．01丌如d‘ 

L-。 111e aq slayer 20 WEINinje~ted onto妇 ftPII2 

o0l哪 n(z0RBAx t~enyl co 【nn，4．6 mm×25锄 ) 111e 

ftPll2 sy吐锄 cdmD【酬 of all4M Beckrmn p．mlp(1 2 n-L· 

II面。。)，alIRF,-10A sbim妇 nl】0 s。 de will1 l瑚  

I蚰 and 3l(】I蚰 ，and1tC RlB m出 in Mettle 

Dbase WEIN a0e∞ ／l 咖  s~ o．ic acid 0 01 mol-L一 in 

0 01 mol L ( 4．0)【35：65)．111e linlit of 

detection妇 DM 【23 。L )WEIN lowerth越 tII毗【0 10 mg。 

L-。)inl{1盯a眦  1l averagei~mday andi~terdayCV ％ 

w∽ 2．7'2 and 3．74．respectively． 

A雎岫 0fdata 招were懿呻 sed EIN ±5． 111e 

tlestw∞ usedh  0up cc 耐sons． 

one subject (0．8％ ) Wag a PM 0f 

CYP2D6． For me restof subje~ ．there seemedto be 

biracial dism'buti~as among 日Ⅵ if 0ne 剜Ⅵ was 

excluded． A q~si-Newton o~timizaticn of 凼 a1 

日Ⅵ ~owed that a mixture of 2 skewed dis岫bIldOns 

∞me from different populations(z =9．2 站．P < 

0．001)． go~lness-of-fit =7．56，degree of 

free&~n= 12．and P =0．跎 ． A new 卸 血n0de of 

DM X lgMR valueWag calculated at一1．8J(MR 

=0．015)to divide original inm 76 very extensive 

mraabolizers(VD )and 43 inten．ediate metabolizets 

(蹦 )(Fig1)． 

DM，Dx． R 

F姆1． n IlI嘲印 m曲 b嘣 岫 0f眦呻  譬t舶metl 

pI咖 吐呻plIalImDlecI m曲蛐 ratio{1g腿 )．m 
啪 m dve a  ． “⋯ 一 一。 m pr∞ 口瞧 n-e 

edic嘲 dis耐 bl坩 伽 s 0l止lined ￡啪 l a q1-陷i-NeI咖  

0I 嘶 ∞妇 ．m 删 group． 

The di傣 nces ofmeanMR andlgMR between 

VD and IMs w higt~y significant(Tab 1)． 

Tab 1． Metabolic molar衄d 1g m0 础 ∞ of 120 

C ne9e d田由抽岫时h嚏pI衄m 2o Ing． 

’<0．0l t VIM ． 

1he mean DM and DX 蝴 廿鲥Ons w雠 0．1 

nag’L and17mg’L fl0rVD ．O．4mg’L and 

11 nag’L 衙 蹦 ．and i．8 mg’L and 1．4 mg‘ 

L-。for PM ．resl~efively． Two DM levelsin VD 

below me limits of detection． The M喂 values 

calculatedwith use of melowestmeasurableDM 

concentrationfor eacll subject． 1l1el】 Darv recoveries 

0fDM and Dx dIl咖 0—8 h船 in 0玎ofDM 

were 0．4 ％ ± S 0．5 ％ and 26 ％ ± S 13 ％ ． 

resl~etively． Therewere no di h 惴 in 0—8 h of 

l】Iil】arv recoveries b吐w∞n male and female SUbiectS 

(T曲 2)． 

T曲 2． Them i瑚  re町  0fDM 皿 d 腿 d1 I曙 0 

— 8 h d日由mme．h吡p 咀 2oIng ．m 120 曲 

a s 眺 ． >0．惦  n~lle 

Atter ingestion of DM 2o mg．me PM subject 
experienced t i s． Tb目ewere11 眺  

(26％)in山e蹦 groupwb0 complained of dizziness． 

1et~rgic，vomiting，and IDst0ITlia．()nIy6 sIlbj0cB 

(8％)in the VEM 鲫  suffered similar adverse 

reactions． 

DISCUSS10N 

崎is【，quin haslongbeen used as apmbe drugin 

the pben~ g of CYP2D6 polymorphism． 

However，itisIIOlonger used clinically because ofits 

severe adverseeffects．such as~,．1mstatic hy~ temsion
． 

Thus， deb scquin is DOt available in hospitals for 

routine screening of CYP2D6 polynmlI~hism
． 

--u■一口 -一口-0口Ejz 
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Dexttomethorphan． however． is safe and readily 

available in many countries． Therefore， OllCe the 

metabolism of DM was shown to genetically 

cosegregate with that of debrisoquin．it has been used 

widely to determine the CYP2D6 phenotype of 

sl】 ects． However，it wasthefirst al／cmp~of using 

DM as amalTkerto phenotype nativea血leseCYP2D6 

polymo~hism in mainland China． W e found that DM 

was relatively safe and acceptableto subjects duringthe 

p州 of study． 

111e incidence of DM pOor metabolizem in our 

study was 0．8 ％ ． T s is ∞m瑚 with other 

studies in C neseL 一 ．but much lower than that of 

Caucasians(5％一10％) ． Interestingly，previ— 

otiswork using debrimquin as amarker hasfoundthat 

日Ⅵ inChinesewere actually amixRire oftwo nonual 

dismqaufions andM were shiftedtothe right compared 

with those ofC．aucasimlCa]and Japanese(107
．  

W ith the remarkable increase in HPl C sensitivity 

for DM ．we could obtain a histogr'~n which divided 

a1it1ese日Ⅵ into bimodal distributions m0te dearly． 

By a quasi．Newton optimization of 119日M data．we 

could obtain a1 fla'llirl~de of—1．8l and divide日M 

groupinto 76 subjects(63％)withlower̂dR values 

and43 subjects(36％)with higherM values． Itis 
similartothe proportion of44i％ 蹦 phenotypein 27 

Chinese subjects as ec~paredwith only13．8％ M in 

29Caucasiansin a previous study ． 

CYP2D6 EeO C polymorphism appears to have 

clinical consequences in the use of a large mlmber of 

血erdp即石c dnJgs． Therefore，characterization of IM 

from originalChinese is bv no 哪 !s unn0 刚  

because Chinese subjects ale more sensitive than white 

subjects to sⅫe drug adversel~ Ol'lSin spite of very 

much lower meidence of 聊 ． DM metabolic 

phenotyping provides a n information for 

dcbrisoquin 4-hydroxylation(CYP2D6)polym~ hism 

in nativeChinegc． 
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中国人右美沙芬代谢的表型分型 

蔡卫民 ，陈 爿 刘玉秀 ，初 晓。(南京军区 

i 院 磊 科，堰务部，南京2J0002，中国)尺 -i 

关键词 右美沙芬；多态性(遗传学)；细胞色素 

P-450 CY ； 

呱；羟化酶类 —— 
遗传药理学；异喹 

目的：建立中国人右美沙芬(DM)氧化代谢多态性 

的表型分型． 方法：120名无血缘关系的中国人 

口服DM2o nag后，测定其尿中DM及其代谢物右 

啡烷(Dx)浓度，并计算代谢比值(MR)． 结果： 

氧化代谢缺陷率为0．8％ (1人)；快代谢者可明 

显区分为极快代谢者(76人)和中速代谢者(43 

人)．0—8 h内DM和 DX的尿排百分率分别为 
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0．4％-4- 0．5％和26％-4- 13％，但两者无性 

别差异． 结论 ：右美秒芬代谢的表型分型为中国 

人异喹胍 4_位羟化(CYPem )多态性提供 了新的 

信息． 
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Anionic subsite of active center of Torpedo acetylcholinesterase 

constructs a part of its conformational epitope 

FU Feng-Han ，XIN Yah-Bill2，LI Feng—Zhen3，ZHANG nan3
，
SUN Man-Ji3， 

(Departmem ofItmnw~logy，Binzl~u Medical College，Binzhou256603； 

ofMicrobiology and Epidenn'ology． 

ofPlmmgzcology and Toxicology，A6ademy ofMilitwyMedicalSciences，BeOing100850，China) 

monoclonal antibodies； epitope； sa~ tare-aaivity 

relationship；~ idorme o~pouads 

AIM ：To study the stmctare-activity mlafioaship of 

To，p acetylcholmestera~ (AOtE)and axpl~ 

whe the anion~ sub~te of the a~dve c即t盯 is a 

constituent of the~nfotmafional epjt口 pe of enzyme． 

METHODS：UsingELI3A and enzymeinhibitiontest 

to examine the dfbct of 1-m洲 ．2 

chloride(2-PAM)，8／1 

anionic subsite DlDbe of AO tE． on the 

in加1uⅨ幔ac吐、，itv between Torpedo AChE and 

monoclonal antibody (M Ab)3F3． RESULTS： 

～IcAb 3F3 did notIeact wi th 2 PAM-AO tE e~uplex． 

2-PAM d~'eased the inhibitory rate of～lcAb 3F3 oD 

AChE in a a 嘎血ad0Ⅱ-d印aldent fashion，but did 

not diss0da地 the 3F3-AOtE ~x~mplex． 

00I 口Ⅲ s】【0N：Anionic sub~te of the a~dve ccⅡt盯 

of Torpedo AOtE c0ns廿ucb a Dart of 抵 

伽 hm 塌l耳 ． 

Acetylcholinestemse(EC 3．1．1．7。AChE)is 

normally associated with the b／P~ wi1 of 

acetylcholine in ate synapse and the n~ museular 

junction． Among monoelonal antibodies(McAb) 
against Torpedo AChE~ 

， onlyMcAb3F3 was ableto 
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combine with the conformational epitope of AChE 

active centert 
． 

2 PAM is a good probe for the 

anionic subsite of A(YaE owing to its hydrophobic 

p)r diDe ring and N-Orb substituent causing 

molecular orbit in-- on via 一 charge 

Wanslocation with a Mna虹c residues lining the suk'fao~ 

ofthe active site gorge． In this paper the effect of 

2 PAM onthe binding ofMcAb 3F3 th AChE was 

studiedtofindⅥ，he ate anionic subsite ofthe active 

center 0f 勋 ， 如 AChE consRucts a part 0f 

conformafional epitope． 

Torpedo A0IE was purified from electric organ 

of Torped~'forms Torpedo torpedo by affmity 

chromatography ． McAb 3F3 in the as~ites fluids 

produced in Balb／c mice injected with its 

corresponding hy~ doma cellsⅥ咀s pmifk~by protein- 

A affinity—chromatography ’ ． Horseradish peroxi— 

dase-labeled goat—anti．mous~IgG was purchasea firm 

Beijing Biotinge Biomedicine Co． 

Acetylcho~ebromide(ACYa·8r)was purchased 

fromBeijhag C~aemical Plant．2一PAM was synthesized 

in Institute of Phammeology and Toxicology(purity 

98％)． Othe~chemic．aiswere all ofAR． 

h●f】uence of 2．PhaM  on the hi~nmoreac． 

6on between McAb 31~3 and AChE Aliquots 

(100／~L／wel1)of Torpedo AChE(5 mg·L一 )in 

Torpedo saline(phosphatidylcholine 0．01％，NaCI 1 
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