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Use of caffeine as a probe for rapid determination of 

c 0(．h咖 e P．450 CYP1A2 activity in humans 
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A肼 ： T0 develop a rapid HPIC method for the 

determination of cytochnm~ P．460 (=YPlA2 activity 

M ETHODS： A 300一“L plasma was prepared by 

extraction with 5．mL chforofoma／isoffmt~nol(9：1)． 

and 8一bydroxyletbeopbylline was added as intemal 

standard tIS) Samples were separated oil an ODS 

column by a gl'~dient elufion  system ．ofwhichmobile 

phase consisted of 0．05 ％ acefie acid． acetonitrile， 

and methano1． Tbe compounds of interest were 

monitored at 282 舢 by Uv deXector ． 1uESUI．Ts： 

No potential interfering peaks Ⅵ found． 

Paraxanthine(17X)．IS and caffeine(137X)w 

rapidly eluted wi th baseline resolution， and their 

retention time was less than 13 min． Tbe de mction 

limits of both 17X and 137X were 0．1 vmol·L_。． 

Linear relations ranged ova"1— 100tanol·L一 and 1 

一  ~rao[·L一 with correlation coeffi cientof0．9999 

and 0．9987。respectively。 for 17X and 137X． 1he 

coeffic~．entsof var onweIewithin6％ for17)(，and 

10 ％ for l37)(． Tbe average recoveries for both 

com pounds were ranged from 96 ％ to l08 ％ 

CONCLUsION：This metlxxl is sensitive and mD|d， 

and call be used for population studies ofCYP1A2． 

Cytochrome p-450 CYP1A2 js a liver microsomal 

enzyme involved in the metabolic acrv~lion of 

environmental carcinogens， including heternayclic 

amines， arylamine， and nitrosamine． and in the 

biotmns rmadon of drugs⋯  Uo to 70．fold variation 

exists in the activities of this enzyme ：u din r'eflt 

individualsL A test lbr the catalytic activitv of 
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CYP1A2 is de sirable to estimate fhe jndividnal risk of 

certain environment—induced toxicity or~ncel's and to 

reduce adverse re,actions of affected  drags． Cafieine 

【137X)ls most commonly used as an Pil'O pmbe  of 

CYPl A2 because of" jts Iow toxicity and betier 

compliance ”． Several metabo lic jndices of oafieine 

have be en proposed to reflect CYPlA2 activity 。． Of 

them．paraxanthine．／caffeine ratio(17X／137X)in山e 

postdose plasma op saliva is currently recognized the 

be st buy 一 Several HPIC methods were available 

fbr de terminjng 137X an d metob olites but wifh low 

sensitivity，time —comuming，or poor resolution ’ 一 J
． 

a fapid and sensitive HPLC me thod  is required． 

especially during population survey and routine 

de termination of CYPlA2 activi肆 ． 1his paper 

described a rapid and sensitive RP-删 C me thod for 

simultaneous quandtaion of 17X and 137X to me￡ 

the activity of( ．PlA2 jn humans． 

M【A硼口UALS AND M匝TH佃 S 

Standard pI州 ∽b ITX．137X． 

(HT)were parchz>：ed from 

Sigma Chemical Co． Caffeine (3O0 mg) cal~ules re 

provided kindly by Hunan ~ utical Co (0 哩曲a． 

China)． Methanol and acetc~nitrile were of HPLC grade and 

other 嘴 nB were of AR grade an]ess indicated W ater w 

口u ned by osn3~is and redistill撕oil 

Standard solutions Stock．solutions of J7X 137X．and 

HT(1 nwao~·L一 )w preparedinw岫 andkeptm 一2O℃ 

Working mlutions of 17X and 137X were freshly pepared in 

blank口l船舳  exceptforHTinwater． 

s田npk tm'elmratltm PIa m 3OO J正 was mixed with 

HT (aT】internal staiKIAt'd IS。100 Fmol-L )lI】0- L．and 

ammonium sull：ale 3∞ mg 11 s4tl一 de~h'q extracted wi th 5 

l nl_clflorotk~rt．i~opt'olmnol(9‘l+voUvo1)and vollexed fbr l 

rain After centrifugation at 1500 g for 15 min lIIc c 

evaporatedlO ss at 4,5—5o℃ LID~r N2 

residue was di~qolved  in a J00 JfL eluent and 20 t eL aliquc~was 

usedtbrHPLc． 

HPLC II consisted of}{P l050 Seties．a reversed-ph,x~e 

columnf唧 2，2_30mmx4n1mID．5 J pardcle 

size)and Cherr~station comroller． Tk  eluent、v踮 ∞mD【删 of 
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0惦 ％ acetic acid．acetonitrlle．and n1ethanol a1the ratio of 

81．j：8 5：10 0—5 min，then 72 l8：l0 aflerwar~ ． 1 e 

flc~'眦 v,,ag 0 7InL-rain～ ．andUV delection wfls科 m 

nra ． 

Vali也Id0II sm由  A series of spiked standards(1 0— 

2()0．0 r ‘L )of 17X and 137X were prepared with blank 

I】eDannizeal pI帮 tintfrom voluntee~ ferru led from the caffeil~e- 

containing n咖 and d s 10r at leas,l 5 d． Each 

comp~ ad quantified by the pe吐 area ratio u．~ing a 

calibr~on curv~． 'nlree slandard 舯lu自0ns containing． 

re．glectively，5 0，25．0．and l(D 0 Hx1I．Lf。 b0l|117X 帅d 

137X were prepared to test the accuracy and precisien the 

assay lower limit of detection was defined as a signal一[o- 

noise ratio 0f4：l The D。te州 al interf~ from endogeneus 

伽 es was examined wit}l blank plasma 

A坤U∞d0rls the meI±Iod Plasma w舔 cotlected 

f Ⅻ the volumlee~ 5 — 7 h after ／／o a 30~ mg capm le of 

c'0tfeine．and sl~ed at一∞ ℃ 

IⅡ．IC According to the representative 

chrom~ograms obtained from the blank plasma of 

volunteers(Fig 1A)，岫 spiked plasma wiⅡl 17X． 

卜rr，and 137X (Fig 1B)，and an unknown plasma 

during 5— 7 h afar oral administration of枷 mg 

caffeine(Fig 1C)．NO endogenous interfering 

we found in the blank sample． 1 e 17X．IS．and 

137X 嘲 咖 idly eluteA wiⅡl a complete resolution 

and sharp symmemcel peaks． 111e retention time for 

17X，IS． and 137X was within 13 mm ．which was 

much shorterm柚 that reported by 0tIle ． 

Calm瑚 c 111e calibration c~．r'ves for 

l7X and l37x were 1inear overthe range of1．0 — 

1110．0 ~raol·L and 1．0 — 2110．0 gmol·L wiⅡl 

correlation coefficient(r)of 0．9999 and 0．9987， 

respectively(Fig 2)． 

Valld,~ test 111e average recoveries of 17X 

and137Xw rangedfrom96％ to108％ (T曲 1)． 

C0emcients of 山 intra— and inter-day variations 

(CV)嘲 <6 ％ for 17X．and <10％ for 137X 

(Tab1)． 111e detection1im of17X and137X wefe 

uD 【0 0．1 ,unlol-L_。， and we lOW~I"血柚 the 

previous dataL 

A】呷脑瞄旧oⅡofthemethod 1hismethod has 

been al~licaled to a population study(unpublished)． 

111e detected c~ncenWation of the subiec~s was from 

3．5 tO 21．5 “n 1．L f0r l7X ．and from 7 1 to 

81．3~raol·L～ for 137X ．re．．pectively． 111e results 

啦 !． amm邮 Ⅻm 0f blank讲m (A)，spiked 

叫耻tm (B)，alld l卫ib加硼 p】 琳n f埘 n a sIlbj鲥  

tookpo caffeine 30olug(C)． 

"lab 1． 0崦墒del恤 v毛I蒯 叩 (Cv， ％ )．aIld 

埋∞恻 c牙±s．％)in 衄血 肋 0f17X aIld137X 

ill spiked p】a罐m 

indicated that CYP1A2 activity lpea删 to show 

genetic po rphism，with the incidence of PM (p(1or 

metabolizers)being about 5％ ． 1n suri~ ． 

developed a rapid and sensitive method that might be 

suited for population studies． 

LI Yuan-Jiaa of Depm协lent of Pharmacology for 

providing samplingfield．MfsW ANG Dan and JIANG 
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用咖啡园作探药。快速剥定人体细胞色素 蹦 5O 
CYPIA2酶的活性’ 

Fig 2． Calibration cIu es for pa,raxanthine and 

caffeine． 
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丝 ；高压液相色谱法；药物动力学 

目的：建立快速测定细胞色素 P-450 CYP1A2酶活 

性的高压液相色谱方法． 方法：取 300 L血浆样 

品，用 羟乙基茶碱作内标 ，经 5 mL氯仿／异丙 

醇(9：1)萃取处理后 ，用 0 05％的乙酸、乙腈 和 

甲醇作为基本流动相，采用梯度洗脱程序在 ODS 

柱上分离待测组分，紫外检测波长 282 rlm． 结 

果 ：无内源性物质干扰测定 ． 次黄嘌呤、内标和 

咖啡因快速基线分离，三者的保留时间均小于 l3 

分钟 ． 次黄 嘌呤和咖啡 困的检测下 限均为 0．1 

~tmol·L～，线性 范嗣分别为 l—l0o／find·L 和 1 

— 200／~mo]-L～，相 关 系 数分 别为 0．9999和 

0．9987，变异系数分别小于 6％和 lO％． 两者的 

平均相对回收率为 96％ 一108％． 结论：本方法 

快速 、灵敏，可用于人群 CYPI~ 酶活性研究 ． 
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