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1　 Introduction

Tinida zole, ethyl-2-( 2-methy l-5-ni tro-

1-imidazoly l ethyl) sulfone, one o f the most

active co mpounds in a series of nit roimida-

zo le deriv ativ es active ag ainst Trichomonas

vaginalis , has been used as an a ntipro to-

zoa l drug fo r many yea rs. The co mpound

also po ssesses excellent inhibitory activi ty

against ana ero bic bacteria and has beco me a

mainstay as an effectiv e therapeutic a nd

prophylactic ag ent in t reatment o f infec-

tions caused by these microo rg anisms, no-

tably by Bacteroides f ragilis
[1 ] .

In a n at tempt to measure tinidazole o r

o ther N -1-substituted ni t roimida zo les in

plasma samples, here w e repo rt a simple

and selectiv e RP-HPLC m ethod using an

internal standard w hich wa s dif ferent f rom

previous repor ts
[ 2～ 6] .

2　 Experimental

2. 1　Material

Tinida zole standard w as o btained by

courtesy o f China Pharmaceutical Univ ersi-

ty in Nanjing China. M etro nida zole ( China

Pha rm aceutical Universi ty , Nanjing , Chi-

na ) was used as internal standard. Ace-

toni t rile was HPLC g rade. Other so lv ents

and reg ents w ere of ana lytical g rade.

2. 2　 Analytical instruments

The HPLC system used consisted of a

pump ( Shimadzu LC-6A, Shim adzu, Ky -

o to , Japa n ) , a reversed-phase co lum

packed wi th Spheriso rb ODS ( 10μm , 300

mm× 4. 6 mm , I. D. ) , a colum n oven (

Shimadzu CTO-6A ) o perated at 25℃ , a

spect ro pho tom etric detector ( Shimadzu

SPD-6AV ) o perated at 0. 005 a. u. f. s. and

a wav eleng th of 318 nm and an integ rator (

Shimadzu C-R4A Ch romatopac ) .

2. 3　Mobile phase

The mobile phase co nsisted of aceto ni-

trile and w ater ( 22∶ 78, v /v ) , and was

pumped a t a co nstant f low -ra te of 1. 0 ml /

min.

2. 4　 Ex tract ion and assay procedures

The sample fo r analysis w as prepa red

as fo llow s. An aliquo t o f 2 m l of plasma

sample was placed in a 10-ml tube, cen-

trifug ed a t 2000 g for 10 min. A 0. 5 ml of

the supernatant was t ransferred to a new 5-

ml tube, fo llow ed by 2. 5μl metro nida zole

solutio n ( 1 mg /ml ) a s a n internal stan-

dard and 0. 5 ml acetoni t rile. Af ter Vo rtex

mixing fo r 1 min, the mix ture w as cen-

trifug ed at 3000 g fo r 10 min, a nd a 20-μl

aliquo t o f the supernatant was directly in-

jected into the HPLC sy stem.

2. 5　Calibrat ion standard

Standard so lution o f tinidazole was p-
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repared by w eighing 10 mg tinida zole accu-

rately, t ransfer ring it to a vo lum etric

f lask, a nd adding wa ter to 100 ml to pro-

duce a stock solutio n of 100μg /m l. A 100

mg am ount of m etro nida zo le wa s also accu-

rately w eighed, t ransferred to a 100-ml

vo lumetric flask, a nd wa ter added to 100

m l to produce a stock solution o f internal

sta nda rd o f 1000μg /ml. Bo th stock solu-

tions w ere stable fo r at least three m onths

at 4℃ . Co ntrol bla nk pla sma samples w ere

spiked w ith tinida zo le in the concentration

( ra ng e o f 0. 5, 1. 0, 2. 0, 4. 0, 8. 0, 16. 0

μg /ml) and subjected to the t reatment de-

scribed abov e. Peak-area ra tios of tinida-

zo le /metronidazole( As /Ain ) v ersus the con-

centratio n of tinidazo le(μg /ml ) were sub-

jected to linear reg ressio n analysis. The

concentra tion o f tinida zo le in sa mples w as

then obtained from the reg ression equa-

tion.

2. 6　 Samples f rom healthy volunteers

Blood ( 2 ml) sam ples o btained from

eight healthy male v o lunteers by oral ad-

ministration of 400 mg capsules of tinida-

zo le w ere draw n into heparnized dry tubes.

The sam ples were centrifug ed for 10 min at

2000 g and treated as described abov e.

3　 Results and Discussion

Standard calibratio n curv e w as con-

st ructed by plo t ting the peak-a rea ratio s of

tinidazole /m etro nidazo le ( As /Ain ) ag ainst

the co ncentratio n o f tinidazole. A linear re-

g ressio n analy sis revealed a standard curv e

o f C= 3. 226 As /Ain - 0. 0295, r= 0. 9998.

The absolute recov ery o f tinida zo le

w as calculated by com paring the peak area

o btained af ter di rect injecto n of standard

solutio ns w ith that obtained af ter the plas-

ma ex t ractio n procedure. Table 1 show s

that the av erag e recov ery of tinida zo le w as

( 94. 2± 5. 1)% .

Fig 1. RP-HPLC of tinidczole

( 1) blank plas ma; ( 2) plasma con taining tinidazole( a) and

met ronid azole( b) ; ( 3) sample plasma

Fig. 1 sho ws a chroma tog ram of

tinidazole and metronidazole. Fig. 1-( 1 ) ,

( 2) sho w s that the plasm a components did

no t interfere wi th tinida zole and metronida-

zo le ( internal standa rd ) , and Fig. 1-( 3 )

show s a chroma tog ram of a plasma ex t ract

fro m a heal thy v olunteer t reated with

tinidazole. The retentio n time o f tinida zole

a nd metronidazole w as 8. 35 min and 4. 97

min, respectiv ely.
　 Tab 1. Ex t raction recovery of tinidazole

Added (μg /ml ) Fou nd (μg /ml) Recovery (% )

0. 5 0. 424 84. 7

1 0. 928 92. 8

2 1. 924 96. 2

4 3. 921 98. 0

8 7. 589 94. 9

16 15. 781 98. 6

　　 Table 2 show s the good reproducibi li ty
o f the assay. The co ef ficient of va ria tion
( RSD) was less than 7% for bo th inter-and

int ra-assay of tinida zole. Limit of detection
was defined as the lo west detectable con-

centratio n wi th a sig nal-to-noise ratio hig h-
er than 3∶ 1. The lo w limit o f detectio n of

tinidazole was 2 ng .
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Tab 2. Int ra-day and In ter-day rep roducibili ty of the as -

s ay(n= 5)

Concen tration

(μg /m l)

RSD (% )

In t ra-day In ter-day

0. 5 3. 92 5. 06

1 5. 57 5. 57

8 5. 49 6. 14

Fig 2. Concent ration of tinidazole in h uman plasma af ter

oral adminis t ration of 400 mg tinidazole capsules (n= 8)

○ obs erved; — calculated

The method described was applied to

the determinatio n of tinidazole in plasma

samples of heal thy vo lunteers follow ing o-

ral administ ra tion of 400 mg of tinida zo le

( Fig. 2): t1 /2= 16. 52 h, Cmax = 7. 89μg /ml,

tmax= 2. 30 h.

Determinatio n of tinida zole in plasma

by HPLC has been repo rted
[ 2～ 6]

. How ev er

quanti tatio ns w ere acco mplished using an

ex ternal standa rd and some of the ex trac-

tion techniques w ere com plica ted. This re-

port describes a simple, accurate a nd effi-

cient RP-HPLC method. W e adopted a

rapid ex t raction procedure of tinidazo le, im-

ple mo bile phase, and metro nida zole as an

internal standa rd. Tinidazole and metro -

nida zo le( internal standard) w ere w el l

seperated f rom each o ther and fro m plasma

com po nents, and their chrom ato graphic

pea ks w ere sharp and the retentio n time

was sho rt.

This method ca n be auto mated to han-

dle a larg e number of plasma sam ples and

sui table fo r the rapid estimation of tinida-

zo le in human plasma a t co ncentratio ns fo r

pharmaco kinetic studies.
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反相高效液相色谱法测定人血替硝唑浓度
何小兵　王基平　陈西敬　柳晓泉

(南京铁道医学院病理生理学教研室 ,南京 21009; 1中国药科大学药代研究中心 ,南京 210009)

摘　要　采用反相高效液相色谱法测定人血浆替硝唑浓度。 色谱柱为 Shperiso r b O D S,紫外吸收检测
波长为 318 nm。 以甲硝唑为内标物。本法检测日内和日间相对标准偏差均小于 7%。从血浆提取替硝唑的
平均回收率为 94. 2%。

关键词　替硝唑 ; 甲硝唑 ; HPL C
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