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Pharmacoklnetics of theophylline metabolites in 8 Chine$e patientsI 

CAO Wen ，ZHUO I-hi．Tong．CHEN Gang，LING sI1Ⅱ_Sen 

(D印 ofClinical Pharmacology，Jinling Hospital，Nanjing 210002，China) 

KEY W ORDS theophylline； aminophyUine； 

xanthlrK~；pharmacokinefies 

Aln ． To study theophylline metabolites 

pharmscokinetics in patients after a therapeutic 

dose． METHODS：Eight adult patients with 

mild bronchial asthma and nornl~ liver function 

were infused aminophyUine intravenously (6．6 

mnol·kg )． n1e plasma concentrations of 

theophylline and iIs 4 metabolites：1，3-dimethy1． 

uric acid(DMUA)，3-methylxanthine(3一似 )， 
1-methyhrie acid(删 A)，and the intermediate 
1-me~ylxanthine (1．MX)were monitored by 

瑚PIJ= throughout 24 h． RE： 肌  ： n 

Dlasma concentration of D删 A w聃 the highest 

o玎e amongthe 4metabolites． 3一MX showedthe 

slowest elimination rate． n plasana 

concentration of 1-MX thnmghout a 24_h period 

showed that there w日s a pieking up of 1-MX 

(from 0．04mnol·LI1to1．05tanol·L )inthe 
next morning． 001 I】s10N： Ik}fonnation 

0f D1If【JA wo8 the main metabolites． Durhlg 

night there啪 s all accumulation of 1-MX． 

Theorl~ylline undergoes e~tensive n 

bolism in fiver． More than 80％ of the do8e 

appears in mine as 1．3-dimethylurie acid 

(DMUA)， 3-methykanthine (3一MX )， 1一 

methylurie acid(MUA) J． 1．MX is a m ta． 
bolieintermediateintheformation ofMUA． rhe 

elimination of theophyUine w日8 slow at night． 

These differences have yet to be explained in 

terms of charl es in specific metabolic pathways． 

1加 【． all intermediate metabolite of 

theophylline．have never been reported in pl~rnn 

throughout 24 h． Little can be concluded 

aId the rehtionship between elimination 

kinetics of theophyUine metabolites and 

theophylline pharmacokinetics． Our studies 

weIe dI i to reveal the elimination kineties 
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rehtionship between theophylline and its 

metaboh~s under a therapeutic dose in adult 

patients． 

M A．I1口UAI S AND Ⅳ匝T日ODS 

Reagents AminophyUine(nangzhonMin． 
sheng l~llallllaceutical Co， China， containing 

8O％ theophylline and 15％ ethylenediamine． 

10t№ 93l202)． Standards of theophylline and 
iIs 4 metabolites were given from Professor 

Donald J BIR】口 T． Department of Clinical 
Pharmacology． n er Ullivemity of South 

Al璐tralia and Flinders Medical Centre． South 

Australia． Other reagents were 0f HPIJ=础 ． 
a 删舢 nt0窖 A Bccknmn 344 眦  

sys~m w衄 used，the column(Spherisorb ClR，5 

／an．4．6 mm×250 ITlm)was purchased from 
Beckman Co． 

Ik  pla8ma concentrations 0f theophyUine 

and iIs 4 metabolites wem assayed by HP【_c J． 

TI1e p1a鲫a 8finite8 were fihered though a pI 
column packed by OtLrselvcs and then evapo rated 

to dryn~ under a s协 of nitrogen at 4|D℃ ． 

the residue reconstituted in 0．2 mL of mobile 

phase． 11 mobile phase consisted  of matho1． 

aeetonitrlle，and 8odiunl aceteq；e(9：4：30)． 

Subjects Eight patjeIl协(a咎ed 22—62 a， 
40±s 14) with mild bronchial fl~．thma and 

nornl~ liver functions were treated with 

aminophylline． None were taking chronic 

medication． le patients were asked to abstain 

from coffeeandteafor72 h before i0n． 

Shl由 design Patients were infused 

aminophyⅡine intravenously(6．6 t~mol·ks ) 
from 8：00to 8：30． Blood salll es were drawn 

at 0， 1，2，4，12，24 h after administration． 

Plasma samples weIe stored at 一4|D℃ and 
analyzed within l wk． 

RES哪 S 

The ch瑚nm 田[aIIH of theophyUlne and 4 

metabolites from patient Dlam  samples were 

shown in Fig 1． ~aeophylline and 4 metabolites 

were separated  wel1． 

The regression equatiom and r values for 
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盹 1． Ⅲ  m  attll~phyDtlne【17． 血 】and 

她 m出b0陆峨：DMUA (9．荔 rain1．1-／,,IXlB．43m虹1．3- 

硪 I7．15 ntn】，MU／t I5．92 ntn】． 触 椭 =， 

kh e12血 ． ，断 12Ⅱtn． 

曲md8m curve~followed by Tsh 1． Au the r 

vii]lies≥0．99． Tne lm~er detection limit was 

63．0r7 nmD1． ~ very mleB for the different 

rae~bolites Iall酬 from 74．7％ to99．1％ (Tab 
2)． Inter-andimra-&y v~'iabflity 0fthe assay 
for all c0血 D1lflds was less than 10 ％ ． 【 

c0ⅡⅡnDlllv e~ lministered witlI th~ ylline did 
Ilot interfere with the assay． 

T曲 1． M嘲 髓 甥由 n 啦 叠nd r硼  缸 曲柚 

a Ir ． 

The pmfil船 hsed 0Il the n脚 1 nlasⅡIa 

eoneen~ tion-fime date 8 na虹e曲 w 

8l in Fig 2． DMIJA had the highest 

c(mcen咖 叽 a埘岫r 4 metab0lites． Tne 

ele~'anee of1-MX was veryfastwithin 12 h and 

the concentration of 1-MX ca皿e to its hil l-at 

2o：0o． But at 2，4 h(8：0o next~ming)，it 
picked upto a higher point． AⅡthe had 

no such c}laIlge日． 

m  2． R∞唧 珂 羽 帅 帅  娜 蛔  
岫 珥  幅m  and地 珊 “ ，棚 妇 h p 曲 H=15． ±s· 

2． n哪 ∞耻 岫 岫 岫啷  th咖 and 4 

珊由由棚衄 I_=8_岫 )． 

The elimination rates ofth~ ylline and 
met~ lites were estimated bv regression al|alvsi8 
hsed on the linear re~ omhip be~'een log． 

concentration Ⅱle at the tennin~ (after 4 h) 
ofthe~ files． Tne eli~ ation of the~hylline 

and D删 A and MUA were 自im ar．3．MX had 

the slawe eliminationmte(Tab 3)． 

T 3． Ⅱh h 出蚰 r岫e th帅 and 4 珊 e曲 №  

髑曲删咖d 矗呲 the m哪 —眦 棚口睫瞳—吐啊  1h嘲 r 
n孽髑出m 毗 the end the 埔 k 

11Ie as＆町 of吐le叩h 】it1e and 4 met~Mites 

in plasma h  0ur y wa8 h IepmducihIe 

and s1)芒 ific． It wo d be very ilN~rtant in the 

矗Ⅱther sI：udv ofthe Dx沲 srn oftheo~ llkne． 
Tne nlasⅡIa concentration of DNUA was the 

hi e吕t mIe a ∞rig the 4 met~ lites before 12 h 

．

鼍  0E!=§l 8  1重 L 
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after a routine dose． This suggestedthatDMUA 

was the main metabolite of theophylline． 3-MX 

had the slowest elimination rate，it supported that 

the formation mte of 3-MX was capacity 

liIIlited[ 
． 

1．MX is aII intermediate between theophyl- 

line and姗 A． ，nle rate ofmetabolism of1-舣  

to姗 A greatly exceededthe rate at whlehitwas 

formedL2J
． |I1 concentration of1-MX in口lasⅡIa 

w88 very low． We reported pl蜘 a concentration 

0f 1．MX th~ughout a 2 h period and found a 

picklng up of1-MX concentration at 24 h after a 

mutlne dose． There were 2 rea∞ns： the 

converting of 1-MX to MUA decreased alld／or 

theoCaylllne to 1-MX increased． However．no 
matter what llP~SOFlS． 1-MX accumulated during 

ght．which might be one ofthe iP~son$ofthat 

出e0Dhvlline clearance declined at night． 

|I1 metabolhes 5．acetylamino．6．formyl- 

amino-3．methyhracil(̂ 聊 U)／(1．MX+删 A) 
ratio of caffeine wa8 used to characterize the N- 

acethytransferase phenotypeL ． nle results 

varied within independent studies that corlcerlled 

on the same raceL ． nlere w骶 no clear 

explains． Theophylline and caffeine have a 

similar construction and a 8ame biotmmfommtion 

0f 1．MX to MUA． In our stuay，1-MX had a 

great change of con~ntrafiom throughout 24 h， 

which led to a vary ratio of A蹦 U／(1一MX + 

MUA)，and atlastthe results were different． It 
was necess~ to pay attention to the circadian 

metabolism before using a drug as a probe to 

revealthe acdvities of enzymes． 
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8锄中国希人茶碱代谢物的药物动力学 

曹 ，卓塑 ，陈 剐，凌树森 良 ， 一 
(金陵医院|缶床药理科，南京 210002，中国) 

关键词 茶碱 ；氨茶碱；黄嘌呤类 ；药物动力学 
— — — — 一 J————一 ●————————— 一  

目的：研究病人常规剂量茶碱治疗后代谢物的动 

力学． 方法：病人静滴茶碱 (6．6 啪l·k{；I1)． 

}Ⅱ，Lc法测定给药前后 24 h茶碱及其代谢物：1，3． 

二甲基尿酸 (DMUA)，3-甲基黄嘌呤 (3-MX)，I-甲 

基尿酸 (MI3A)，中间代谢产 物 1．甲基黄嘌呤 (1． 

MX)的浓度． 结果：DMI3A是代谢物 中浓度最高 

的． 3．Mx的清除速率最低． I-MX很快转化成 

MI3A，体内浓度很低，但是，翌晨，I-Mx又回升到 
— 个较高 的浓 度 (从 0．04胛 ·L 上 升到 1．05 

|0l·L )． 结论 ：DMI3A是茶碱 的主要代 谢产 

物；在夜间 I-Mx浓度积蓄，这是茶碱在夜间消除 

率下降的原因之一 ． 

欢迎订阅《药物流行病学杂志》 

《药物流行病学杂志》由卫生部药品不良反应监察中心领衔主办，是我国乃至亚洲有关此专业的首本 

公开发行期刊 ． 自1992年创刊以来 ，越来越受到广大读者的欢迎 ，订户逐年增加 ． 该刊设有“述评”、 

“药效评价”、“药物不 良反应与安全用药”、“药物利用”、 药物经济学”、“研究方法”、 病例报道”等 

栏 目． 季刊，l6开 64页 ，印刷精 良，每期定价 4．50元 ，全年订费 l8．0o元 ，邮发代号 38．187，请及时经 

邮局订阅；漏订者请汇款至湖北武汉兰陵路 2号药物流行病学杂志社 ，芦德梅收，邮编 430ol4，电话 

027．8283．5[ 7． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

