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爿摘要 介绍一种测定生物样品中环丙抄星 
。

(Cip)的 HPLC 方 法 及 其 应 用 实 例． 采 用 

Nuclcosil ClB为固定相 ，1 8：82乙腈 一磷 酸缓 

冲藏 10 mmol·L (含 硫酸四 丁基 铵 5 mmol 

·L ，pH 2．7)为 流动相 ， 

对血清和脑脊液中 Cip的最 

为 3 ng·ml_。和 5 ng·ml 

敏 、准确且样品需量少 (0．1 

荧光检测． 本法 

低检 测浓度 分别 
。

， 具有简便 、灵 

m1)等优点． 

关键词 环丙沙星}高压液相 谱法 ；药物动 

力学 。 
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Proteetive effect of dipfluzine on experim ental brain edem a in rats 

WANG Yong—Li，HE Rui—Rong (D叩Ⅱr me of Ph d md cology， D ep d men of Phy．stology 

ebe~Medicat Colieg e，8̂ tjiazhuang 050017，Chiaa) 

ABSTRACT The effeCts of dipfluzine (1一 

diphenylmethyl一4一(3一(4一fluorobenzoy1))一 

piperazine， Dip)， a new calcium antagonist 

developed in China， on experim ental brain 

edem a in W istar rats with bilateral carotid 

artery ligatin n w ere com pared w ith those of 

cinnarizine (Cin)． Dip 25— 100 mg ·kg ip 

Protected the rats again st the charactefistic 

signs of global cerebral ischem ia that correlate 

w ell w ith the developm ent of brain edem a． 

Its effeCtS w ere m ore potent than those of 

Cin； and the effects of both drugs w ere m ore 

potent by both pretreatm ent and posttreat— 

m ent than those by posttreatm ent alone． Dip 

50 mg · kg一 ip attenuated the reduction in 

cerebral blood flow (CBF)and the infarct size 

after occlusion ， but did not alter C BF before 

ischemia· These findings suggested that Dip 

may be potentially useful to treat ischem ic 

brain edema in part by preserving CBF in the 

ischem ic zofie． 

K EY W O RD S dipfluzine} cinnarizine 

cerebr丑l I力farction；brain edem a 
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Brain edema is a serious com plica tion in 

acute cerebrovascular disorders， yet there are 

few drugs available for its therapeutic in ter— 

vention． DipEuzine (1-diphenylmethyl一4一(3一 

(4-nuorobenzoy1))一piperazine，Dip)，a novel 

diphenylpiperazine calcium channel blocker 

first developed by D epartm ent of Chem istry， 

Beijing U niversity，has been demonstrated to 

possess selective and m ore potent dilatory ef— 

fects on Cerebral vessels than cinnarizin e (Cin ) 

did n t,itro and n l 。口’∞． A ccordingly ．D ip 

m ay be of prophylactic or therapeutic value for 

ischem ic brain edem a- T he present study w as 

to evaluate the therapeutic effects of D ip and 

Cin for experim ental brain edema induced by 

bilateral common carotid artery ligation in 早 

W istar rats． 
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M ETH oDS AND RESULTS 

Chem icals Dip and Cin (purities >  

99．85 ) ， synthesized by Departm ent of 

Chemistry，Bcijing U niversity，were dissolved 

in 2％ tartaric acid solution containing 2O％ 

dire cthylacetam ide (vehicle)一 Drugs were in一 

】coted ip 4 m l·kg ． Sam e am ount of the 

vehiele v／as used as contro1． 

Rat hrain edem a Brain edema was pro— 

duced by bilateral carotid artery ligation 

(BCAL ) under light anesthesia by inhaling 

ether． T he tom m on caretid arteries w ere li— 

gated under a dissecting m icroscope to avoid 

any injury to the vagus nerves · Rats were 

obsel-red at 27— 30 _C room temperatu re． 

Rats died within 48 h w ere imm ediately decap— 

itated and the rest was deeapitated at 48 h af— 

ter BCA L． A fter the deterillination of the 

wet weight (W )， the brain was placed in 

l1O℃ for 48 h，and the dry weight (D1 was 

determ ined． T he water content w as calculat— 

ed as (W —D )． The dehydrated brain was ho— 

m ogenized with 10ml ofHNO 3 O．75mol·L 

prepared with deionized water·and placed at 

4 C for 3 d． Sodium and potassium contents 

of the supernatant w ere m easured w ith a flam e 

photom eter： ． 

Wistar rats．曾 and早 20 each，weighing 

234土36 g and Sprague—Dawley rats，早 and 

曾 also 20 each，weighing 228士 4l g．were 

divided into 4 groups- Each group was fur— 

ther divided into 1igated and sham 。。ligated sub-- 

groups- 

All sham —ligated rats did not develop any 

signs．w hile BCA L in W istar rats resulted 

in convulsion within l2 h and in death w ithin 

48 h in 35／50 rats． The water．Na，and K 

contents w ere also changed． T he SD rats and 

the舍 Wistar rats were les s sensitive to BCAL 

than the早 w istat rats(Tab 1)． Therefore． 

草 W istar rats were selected as the model of 

experim enta]brain edem a in this study． 

Thtee adm inistration schedules were 

studied ： the pretreatm ent series，the pretreat— 

m ent plus posttreatment series，and the post— 

tfeatm ent series 革 · 

Pretreatment series W istar rats，早 ，n 

一 60．weighing 248土 36 g were equally divid— 

ed into 6 groups at random ：Three groups re— 

ceived ip daily one dose of vehicle，Dip，and 

Cin，respectively，for 6 d before BCAL． An- 

other 3 groulps received ip dally one dose of ve— 

hicle，Dip，and Cin，respectively，for 3 d pri— 

or to BCA L- The daily dose of dip and Cin 

was l00 mg ·kg一 ． T he results showed that 

Tab I— M odel sensitivity to bilateral carotid artery Iigallon (BCAL)一 n 一 10，i士 ＆ ‘P< 0一O5·‘P< 0-01嘴 

sh=m-lig=ted— 
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pretreatm ent of Dip and Cin，ip for either 3 or 

6 d． reduced marked1Y the incidences of con— 

vulsion and m ortality and alleviated the in 

creased brain water and Na contents- Dip and 

Cin ip for 6 d also prevented from decrease in 

brain K content， but those for 3 d did not 

(Tab 2)． 

Prctreatm ent plus posttreated series 

Wmtar早 rats( 一70)weighing 234土 41 g 

were randomly divi ded into 7 groups： Three 

groups of them received ip 2 doses of Dip 25， 

50，and 100 m g·kg一 ，respectively，at 30 min 

before and 2．5 h after BCAL ；other 4 groups 

were given the vehicle 4 m 1·kg ，Cin 25．50． 

and 100 lug·kg一 respectively according to the 

above protOCOI． The results showed that Dip 

attenuated dose—dependently the changes of 

the ischem ic brain edem a in rats，and Cin im — 

proved all changes at 100 mg ·kg ， reduced 

the increase of brain w ater and N a contents at 

50m gtkg ． 

In 13 groups above， the correlations 

between brain w ater content and incidenee of 

convulsion (r一 0．95，P< 0．01)，mortality ( 

一 0．96，P< 0．01)，Na (r一 0．67，P< 0．05)， 

or K (r一 0．88，P< 0．01)content were signif- 

icant． 

Posttreatment series W istar早 rats( 一 

30) weighing 241土 39 g were divided into 3 

groups： Dip 50 mg ·kg ， Cin 50 m g ·kg～ ， 

and the vehicle，respectively，were injected ip 

30 mjn and 3．5 h after BCA L． The resuIts 

showed that posttreatm ent of Dip 50 mg·kg一 

ip alone low ered the brain w ater conicnt．but 

Cin did not produce any noticeable effect on 

ischemic brain edema in rats(T ab 2)． 

Effects on cerebral blood flow (CBF)and 

infarct size Two groups of 10 早 W istar rats 

each weighing 231土 29 g were anesthetized 

with ip urethane 1．25 g·kg 1． Both com m on 

carotid arteries were ~olated from vagus 

nerve．and loosely encircled with silk thread． 

A sm all hole was drilled in the sku11 2．5 mm 

lateral to the m jdline and 1．5 m m posterior to 

Tab 2·Effects of dlpfluzine(Dip)and clnnarIzlne(tin)On ischemlcbraln edema In早 Wlstar rats．n 10．~---t-s． 

‘P< o．O；， P< O．O1 vehicle． 
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the bregm a on the right side· A T eflon—coat— 

ed platinum electrode (diameter 0．2 mIl1)was 

stere0taxjcally inserted into the right parietal 

cortex to a depth of 1 m m ． A reference elec 

trode of Ag／AgCI for CBF was placed on the 

nucha． A 2-channel p01ar0graphic am plifier 

system w as used to m easure the hydrogen con— 

centration． R egional CBF w as determ ined by 

5 H 2 gas inhalatinn for 2 to 3 m in followed 

by desaturation． T hrough an A —D converter· 

the signal of hydrogen clearance w as analyzed 

by a microcomputer using a program designed 

by our departm ent— T he m 0n0exDonentia1 

clearance curves w ere im itated by the least 

square method ， both original and imitative 

hydrogen c[earance curves w ere displayed au— 

tom atically． Regional CBF was calculated us 

ing the 3 min initial slope index of the curves 

and the formula：CBF (ml／lO0 g-ra in-1)= 

69．3／T 1，2． Rectal temperature was main— 

tained at 37．0— 38．0 ℃ with a heating pad— 

CBF of rats were ineasured 5 m in before 

and 30 m in after ip vehicle or Dip 50 m g·kg-。． 

After BCAL ， CBF were Hleasured again 5． 

6O，and l20 ra in． At 48 h，rats were killed 

and the cerebrum s w ere dissected out． Coro— 

naI s1ices 5 m ill in thick noss were incubated jn 

20 m l 0f 1 solution of triphenyltetrazolinm 

chloride (TTc)at 37 ℃ for 30 rain ． The 

nonstained (pallor)areas were regarded as in— 

farcted ，and expressed as percentage of the to— 

tal area of the slice． T he infarct size in each 

slice w as determ ined by averaging the non— 

stalned areas on the 2 surfaces of each g[ice． 

Results showed that Dip 50 m g·kg at— 

tenuated the reduction of CBF for 2 h after 

BCAL and reduca d the infarct size at 48 h after 

BC A L． H ow ever， it did not increase the C BF 

of rats before BCAL (Tab 3)． 

DlSCUSSIo N 

A lthough the BC A L has been known to 

Tab 3． Effects of dlpfluzine 0n CBF and infaxct size 

In 早 Wlstar rats subjected to BCAL． n一 10，i±s． 

。p< 0．05． P( O．01 0． 

Dip／rag·kg一 

0 50 

Infarct size， 

Cerebral blood flow ·ml‘kg 

Before iscbem ia 

After ischem ia 5 m in 

60m in 

l2OITlin 

42士 8 25±5 

·rain 一 

560士 l10 620± ll0 

340士 70 440± 5 

300± 70 4l0士 50' 

320士 60 400士 70。 

be insufficient to induce progressive global 

cerebral ischemia in the great majority of rat 

Str ains，it resutted in an aCCU)11ulation of sodi— 

um ions and a depletion of potasMum ions． 

which may lead to sym ptom s of global cerebral 

ischem ia， such as edem a， convulsion ， and 

even death． H owever· there w ere significant 

species and sex difference s in  the susceptibj1jty 

to the m odel of hrain edem a and reported data 

w ere paradoxical 。， ‘ ～
． T hus．rats susce pti— 

ble to cerebral ischem ia follow ing BCA L w ere 

first selected in the present study· O ur re— 

sults revealed that only in 旱 W istar rats the 

m ethod of BCA L yielded a repfoducible change 

in brain edem a indexes· The finding w as in 

accordance with those in Sprague—Dawley， 

CFY and Long Evans rats[ ．but did n0t in 

gpontaneougly hypertensive rats( 
． T here— 

fore． these results were jnsuffjcient to deter— 

m ine w hether the influence of gonadal hot— 

m ofles w as responsible for the sex differences 

in susceptibility to brain edem a follow ing 

BC A L ( 
． H o~gever． the correlations between 

brain edem a and the sym ptom s or ionic de— 

rangem ent demonstrated that the establish— 

m eut of a ro odel of brain edem a -n rats Was 

technica lly feasible． 

Brain edem a． w hich is related to an al— 

tered sodium and potassjum ions horn ostasis． 

is considered to he one of the m ost im portant 

ca uses of m ortairy in ischemtc brain disease． 
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In the experim ental m odel of brain edem a in 旦 6 Symon L· Pasztor E， Do~ch NW C· Branston NM · 

W istaf rats， Dip given eithef before 0r after Physiotc6 e~ponses。fI。 】 flh㈣ rebra【 

BCA L Drovided m arked protecti0n agains̈ he 。uIal⋯  pe“㈣  aJ primates d ㈣  by h 

sym ptom s and electrolyte alterations after Str
oke 1973‘4}632-- 42． 

BC A L· But the effects w ere less potent w hen 6 Bederg0n JB
． P_Its LH ． G⋯ 丑几0 SM ． Nishl巾 ura M C， 

posttreatm ent alone w as carried out· It is Davis RL B tk⋯ kI HM Eva]⋯ ti n of 2，3，5一 

likely that an insufficient am ount of the drugs tripheny]tetr~o]ium chloride as a stain r detection and 

w as delivered to the brain areas once the drugs quantifi。 i⋯ f。 D im。 【 。bm 【】“f i。 in 

w ere adm inistered after BCA L． In additi0n． s‘ 。k 1936~l7}130 一 8‘ 

th。 therape”ti actions of D ip on brain edem a 
Lepr丑n I．“ ^cm 。myc D suppresscs‘h。 pr。t：ctive 

appeared  to be m ore potent than those of Cin ’ effec‘ofdexameth jn rat ffe “ 13y g1
obBl cerebraI 

in accordance w ith the results of our previous ischemia． Str0ke 1985‘lS：501— 5． 

studies in w hich D ip revealed m ore potent dila一 8 L pi㈣ e P，Le Ponein Lafltte M ，Pesquies PC·Rapis 

tory effect on cerebral vessel than Cin l ￡ 0 JR· Demonstration of va seu]ar redistri13uUon after 

and {≈ viv。( ·”． Considering together w ith c丑 。t1d 蛐 pmB m “ 

D ip also im proved C BF after BCA L ，it is sug一 9 
Nak

。

atom i Y ． F：aishima M． Tama K， Ishnsukn T． 
gested that Dip exerts beneficial effects on oBal且J

． Om ae T Infl⋯ ㈣ f cerebra【 chem h 

brain edem a partially by increasing CBF to the foilqwin8 bflater carotid 0cc]⋯ i n in ponta⋯ u y 

ischem ic regions． hypertensive r丑t }a metabolic study· 
．  

Stroke 1979‘10}196—9． ， 

ACKNOWLEDGM ENTS SONG Jian—Hui，J 卜 口 

WU Zhan—Jun，SU N Guo—Dong and LI T ong一 双苯氟嚎对大鼠实验性脑水肿的保护作用 
Bao for their tethnica l assistance． 

三生型，盟些鐾： (河北医学院药理教研室， 
REFERENCES 生理教研室，石家庄050017，中国) 

．
2- 

Wang YL，LI YS， SX, Acutc toxicity A摘要 用结扎双侧颈总动脉雌性 ŝtar大鼠 
dipfluzSn。 “ effect。 on e

。

d va scu1

．

a r ⋯  。 。

比较双苯氟嗪(Dip)与桂利嗪(cin)对实验性脑m uscle
． Actn Pharmaeol Sin1990；I1：39— 42． ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ 一 ⋯  ⋯ ⋯ ’⋯ ～ 一  

2 WanB YL，Hc RR． S~1 tire esodil ry effect of 水肿的作用． Dip 25一IO0 mg·kg_。ip可对抗 

p舢咖 off atte yIn esthetlzed doss 脑水肿 引起 的大 鼠脑缺血性症状 ，作用强于 
“ “ 3； tt ：

，

124-- 7． 

Cin，两药预处理加后处理作用也强于单独后3 Y am
aguehiM ，Shirakata S，Yam ~sakl S．M atsumoto S． ’’ ⋯ ⋯ ⋯ ⋯ ～  ⋯ 一 ⋯ ⋯  

k㈣h Lc brai⋯ d d pfe踮ion bⅢn d啪 ： 处理作用． Dip 50 mg·kg ip能减 小缺血脑 

w~ter cont~Dt d-bra bm and circulation- 的梗死范围和 CBF降低 ，但并不改变缺血前 

． 

。 。 一 

． ． 
CBF，提示 Dip可能通过维持缺血区的 CBF而h 4 

o U ， Ohno K ，Nakamura R ． Susan uma F ．Ina13a Y． ’⋯ 。 ‘一 ⋯ ⋯ ⋯ ⋯ ～  ”” 

Bra edema dur B em nnd an⋯ e日 at]m rbl。od 治疗缺血性脑水肿． 

flow l㈣ su cnt of water·sodium ，potassium ~oDtent 

and p]~sma protein perm~13ility． 关键词 双苯氟嗪；桂利嗪；脑梗死 1脑水肿 
Str。ke 1979_10 542— 7． — — ～ 一  ‘ 
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