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Determination of amitriptyline and nortriptyline in hmnan liver microsoines with 

reversed-phase HPLC ／n v／fro 

SHU Yan，ZHU Rong-Hua2．XU Zhen—Hua，ZHOU Hong-Hao3 (Pharmacogeaetics Research 

Institute， Mental Health Research Institute，Hunan Medical University， 410078， ina) 
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删 ： To develop a method for simultaneous 

determinations of 缸ptyhrle(Ami)and its 

metabolite nortriptyline(Nor)in human liver 
mierosomes． M咂THoDS：An incubation buffer 

containing miemsomes． NADPH．generating 

system， and Ami， after termination of enzyme 

reaction and de~pramine (Des) as intemal 

standaid(IS)，was extracted with diethy ether 
and separated on a reversed．phase 0DS column． 

Deteefion was achieved at 242 Bin by ultraviolet 

detector． RE! J琊 ： No potential interfering 

peaks were found． Ami and Nor gave rapid 

elution and baseline resolution． nIe linear 

CUl~es of both analyses mnged 0．02— 10 nmol 

andthelimit of detection was 0．01 nmo1． nIe 

recovery(94 ％ 一101％ )had good precision 
with relative s of<8．3 ％ ． CONC 】sIalN： 

Th is method is rapid，sensitive，and simple for 

studyingthe metabolism ofAmi and Nor． 

In recent years， the llse of human liver 

microsomal preparations for studying the ／n 

metabolism of drug has increased greatlyL ． 

Due to specific charactefisties of／n v／tro studies 

of drug metabolism with liver microsomal 

preparations，the method for determining a drug 

and iIs metabolite(s)in plasma and urine of ／n 
v／vo studies can not be applied to n础 ，D studies 

without nxdm 0珊 ． For precise analysis of 

amtriptyline(Ami)and nortrip@ine(Nor)in 
human plasma and／or ulil2e． HPI￡ with 

ultraviolet (UV) detector was the preferred 
method in most laboratoriesk J

．  But their 

utility in ／n vhro studies of dmg me tabolism is 

somewhat hampered by either n棚 w rang of 
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linearity(20 —3o0 nag·L一 )【 一引，time- 

consuming extrac~onL ’ ． or requireme nt of a 

colunln switching system ， ． In addition．the 

HPLC method reported previoush for only 

deretraining． Nor in human liver micmsomal 

preparations ,s J was unsatisfactory bec ofits 

relativelow sensitivity (thelimitof detectionwas 

O．05 nmol Nor)． Acco~lingly， a rapid， 
semitive． simple． and reproducible analytie 

methodis requiredforthe pllr畔 of investigating 

metabolism of Ami or Nor vitro． m s paper 

described a reversed．phase HPI￡ method for 

sitmdtaneous quantitation of Ami and Nor in 

humanlivermicrosomes 

M A1ERIAIS AND ⅣⅡ 胃【c ls 

Chemicals Ami， Nor． desipramime 

(Des)， NAJ)P， Slu~o~~-6-phosphate， and 
glucose-6-phosphate dehydrogenase were 

purchased from Sigma． Acetonitrile (Linhan 

Chemical Factory，Zhejiang，China )of蛐PI￡ 
grade and doubly distilledwaterwere nⅪuiredfor 

HPI￡ witIl Lrv detector． All other chemicals 

were of AR grade． 

stalldard solutiom Stock solutions (5O 

rmnol·L一 for Ami and Nor．0．5 mmol·L for 

Des)were prepared in HPI￡一grade methanol and 

were kept at一4 ． 

Salllple preImration After termination of 

eIizyil~ reaction． 50O “L of ineubation buffer 

containing  human liver mi cmsomal protein ， 

NADPH．generating system an d various 

concentrations of Amiwere sckod for 5mLof IS 

standard solution an d rcca~extracted with dietlw 

ether 6 mL． A 5．5．mL aliquot of the omanie 

layer after shaking vigomnsly for 3 mi n and 

eentrifugation for 5 min (1000 x g) rcca~ 
evaporated under a gentle st of N2 at 37 ． 

Residues were reconstituted in 50 vL or 100 vL 

of eluent and an aliquot(20 血)were injected 
onto the chroma tograph． 

I r0mat0罨即 The chroma tograph 

consisted of LC-94 pump，SPD-6AV ultraviolet 
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detector．CLS-ODS C18 column(150 FIIITI×4．6 

FIIITI m，5 pan particle size)，Rheodyne 7161 
_miector waive，and C．R6A Chromato-Integrator． 

Except for ector valve (Cotati Ltd， Los 
Angeles，USA)，the other above apparatus weIe 
purchased from Shimadzu(Tokyo，Japan)． 
detector was set at 242 Bin． 11le mobile Dlmse 

was amixture of CH cN andtetrametbyl ethylene 
diamine 12 mmo l·L一 in doubly distilled water 

(40／6o，vol／vo1)． 11 pH ofthe mobile phase 
was finally adjusted to 5．5 by HAc． The flow． 

rote was 1．5 mL ·rain and the column 

temperaturewasmaintained at 25 ． 

Validation study Standard ineubation 

bufferwas prepared by spikingan aliquot of each 

standard solution (Anti，Nor，Des)into the 
blankincubation buff erwhichwasincubatedwith 

human liver micmsomal preparations and 

N D̂PH—generating system but without Anti 

(substrate)as described in ample preparation 
above． Standard CllrVes were constructed by 

plotting the amount of Anti or Nor against the 

lx∞ —height ration ofthe amount ofAnti orNorto 

that of the IS with Ami or Nor at 0．02，0．04， 

0．12，0．2，0．6，1．0，3．0，and10．0 nmoland 

Is at 2．5 nmo l in the blank jncubation buff er． 

The accuracy and precision of the assay were 

tested at 0．12， 0．6， and 3．0 nmol of both 

m)0und8． nle limit of detection was defined 

at a signal-to-noise ratio of 3：1 bv 0．O4 AU ． 

Concentrations of Anti and Nor in the unknown 

samples were determined from the lx∞ ．height 

ratio of the calibration samples at 3 different 

levels withinthe linear range． 

Applieatiom Six human liver specimens 

with ／lOI"111／tl histology from patients an dergoing  

pam al hepatectomy were used to pIeJ 

microsomes by diffemntial centrifng afion J． 

Microsomal protein concentration was determined 

colorimetricallyL ． The incub~ on buff er 

contained mictosomes 0．2 g·L_。，potassium- 

phosohate buffer 0．1 mol·L (pH 7．4)， 
NADPH．generating system． an d various 

concentrations of Anti with or without Cyp- 

selective inhibitors in a final volllnle of 500“L． 

The reactions weIe initiated  by adding 200 “L 

NADPH-genemting system 【NADP 1．25 mmol 
· L_。， glu~oze．6．phosphate 12．5 mmo l·L_。． 

ucose．&phosphate dehydrogenase 2 klU·L_。， 

ngC12 12．5 mmol·L一 ，an d edetic acid 0．25 

nnnol·L )． After incubation at 37 oC in a 
shr ug water bath for 20 min．the reactions was 

terminated by~ding  20OuLNaOH 4mo l·L～ ． 

Th e incubation buff ers obtained were analyzed at 

onoe or stored at一30 oC until analysis． 

REsIⅡ腮  

CIIlⅫm丑t0l 叩 hic $~ rltt{iollfil Th e 

retention times of IS ，Nor。and Ami weIe 5．6， 

6．5．and 8．9 min．respectively． N0 potential 

interfering  pe aks were found in the blank 

incubation buffers． Ami． Nor， and IS gave 

rapid eluting， fully resolved and sIlarp 
symmetrical peal【s(Fig 1)． 

A 

啦 !．I-IPLC of{A)extraetld bI蚰k血 哳 of 
lnm ll,mr m ∞Ⅲ  (B) 幽ed with D∞．Not． 
andA ． R岫  哪 廿me：n笛 5．6 m．Ⅲ：N叫 ft．5 m ： 

Am／8．9面 ． 

Validation study Th e RSD for intm-and 

inter-day reproducibility ranged  from 0．82 ％ 一 

4．2％ and 1．7 ％ 一8．3 ％ for both Ami and 

NT， respectively (Tab 1)． The relative 
recovery derived from thefoundand spiked levels 

ranged from 94％ 一101％ (Tab 2)． Standard 

cllrves were made by plotring the peak height 

Tab 1． n山嚏ive曲柚dlrd deviat~n(RSD】缸 de蛔cⅡ血咖  
of咖- ptrI {A 】and rmM#z,lh,e cNot)_岫b】姗 kI,mr 
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2． 舢  埴 蛐|Itri． (A皿il删  

瑚——叫她 fNm-) 咖  口0∞懒 ． =11． 
± 

ration(X)f25 the sDiked concentrations(Y)． 
Both Ami and Nor were hnear over the r'o／Ige of 

O．02—10 nma l with correlation coemeient(r)of 
O．999． The linear l'egressioll equation for Anti 

w舶 =0．3495X 一0．01351(r=0．9997)and 

for Nor = 0．3223 一 0．008971 (r = 

0．9997)． s method showed a lin~t of 

detection of0．O1 nmolfor bothAmi andNor． 

Aoplicatiom Representative ehromato． 

gran~from incub~ oll bufferusingAnti 0．5 or10 

mnol·L一 a8 substrate are shown jn Fig 2． As 

calculated with standard curve，Ami 0．33 mml 

was remained and Nor 37 pine 1 was produced 

from Anti 1 Vanol·L一 after jncubation． Eight 

cytochrome P-450 (Cyp)．selective inhibitors， 
furafyline， COtlmaril]g) sulfphenazole， S． 

mephenytoin，diethylditholcarbamate，quinidine。 

troleandomyein．and ketoconazole weIe pmved to 

give no chromatographic pe吐s interfering with 
those ofAnti。Nor，and Des． 

Unlike plasma and／orurine，theingredients 

of incubation buffer for／n v／tro studies of d 

metabolism are uncomplicated and deftnite． 

Thus．a si,~le．step ~ traction was employed in 

this method and good precision was achieved for 

i~covery． It is noted that similar extraction 

procedures reported previously could ／Rake 

good recovery for plasma and 111~e sample，and 

this was~Ither pmved by clinical monitorlng for 

antidepressants with this method． 

Because Ami，Nor，and Des are all weak 

basic drugs， their resolution performance was 

enhanced by usiTlg te缸m蜮hyl ethylene diamine 

a8 a modifie~“ of eluent． In addition． 

excellent resolution and rapid elution obtained 

啦 2． 1tlPLC of extracted famtlmtion llllffer 0f hm  

livermio'motmswithA／m O．5(AI and如 呻d ·L 【BI． 

int hi smethod pm i~y duetothisillodJ~er 
t00【11 J

． 

Usually，a great mr ge of substrate cohos,n- 

trationsis usedin ／n v／fro studies~ t ，8J；and due 

to the limited formation of me tabolite in vitro， 

the ratio of metabolite to parent dI in 

incubation buff er is relatively lower than that in 

plasma and urine． nle ratio of Nor to Ami is 

about 0．11 iIi our in vitro study but 0．62 in 

plasma J． Therefore， an method for 

studying ／n v／tro metabolism of dnl鼬 must have 

widelinear rangeand bemolesensitivethallthat 

for determining ／n v／vo drug concentrations~2一 
．  

|Il1e results of validation stuay indicate our 

method meetsthis deme nd． 

m s me thod is considered to be simple． 

sensitive，and convenient and thereafterhas been 

suecessfidly utilized in our ／n v／tro stlldies oH 

identification of Cyp isoforms responsible for Ami 

Jiv-demethylation． 

A Tb Mr LIU Zhao- 
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Qian and Niss LU Ai-Hua for their excellent 
technical assistance． 
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1 卜 

反相-高压液相色谱法测定体外人肝微粒体孵育液 

中阿米替林及其代谢产物去甲替林 

t， 

舒 焱 ，朱荣华 ，许振华，周宏灏 

(湖南医科大学遗传药理学研究所， 精神卫生研究所，长 

沙410117 ，中国) '1I 1 

关键词 旦 萱蔓； 
肝微粒体 

去 甲替林 ；高压液相色谱法； 

目的 ：建立同时测定体外微粒体 中阿米替林及其 

Ⅳ．去甲基代谢产物去甲替林 的反相高效液相色谱 

紫外检铡法 ． 方法 ：含微 粒体蛋 白和 NADPH发 

生系统及药物的孵育液在加人 Na0H终止反应后， 

再加人地昔帕明作 内标并以乙醚进行萃取，然后 

以反相 ODS柱分离 ，在 242 TⅡn处 以紫外检测器进 

行检测 ． 结果：孵育体系中没有 干扰峰出现 ，阿 

米替林和去甲替林洗脱快，分离好 ，线性范围均 

为 0．02—10．0 rail，最低检测限均为 0．Ol rail， 

相对 回收率 为 94％ 一101％，变异 系 数小 于 

8．3％． 结论 ：本法快速，灵敏并且处理过 程简 

单，可用于体内外阿米替林的代谢研究 ． 
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