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m acdd 

栅 ：To study the埘瑚皿矗cd由Ieljc behavior of 5- 

fluorouraefl(5-FU)_m paⅨ adcjuioc_m dogs andits 

co∞出血0n with 俐  plasma．and to evaltulte its 

俄 扭I 0n 吐 ac蛔 ． 劓匝T丑0Ds： After 

placing a p{m口ea虹∞ - 珊I窖e tube， 8 dogs were 

injected 5-FU 25o nag iv． Blood and 饼血 阻 

翻Ⅱ田 髑 wcre coUe删 and the 5．FU c~Q：entratiom  

were detelmined by 舢 ． 曲缸曲 血etic 

DaR旺撇 s wcre obtained with stalistieal analysis． 

RESUII1S：mle me柏 slopes of the temlilxal phase 

(Klo)inplasma and pa∞ l船 juieewere9．4 h and 

l0．2la～，Ie! c ely(P>0．05)． l~armaeo- 

ki c behavica,s of 5-FU ill plasma and D棚x 

j。efitted a n0lIlh mode1． Its oenenati~ index 

was 3．39 ± 2．84． m le penenati~ of 5-FU frcm  

blood to m 嘲 il|ice w罄 relatively reoid， 

dt虹n∞缸蚯 ng a eomistenfly big]~r cc cen ∞ in 

pa∞嗽 如 jI|ice than in plasma． 0姗  IS10NS： 

11 e~inlnalJoll DIlaseof5一FUinplasmawas similarto 

thatinpanereat~jlIi∞，indicatingthat也eywereinthe 

saI∞ klnetie c~ Lrmlent． 

Pancreatic cancer is a kind of ~astrointestinal 

n~opla,$rfl with characteristics of concealed clinical 

~ estafion， rapid development and poor progno· 

sis⋯． 5-Fluorouracil(5一FU)，埘tomycin C，and 

sneD 0z0c_m are commonly used in the tl~batment of 

口ana c c棚1Oer，buttheir results aretmsatisfactory． 

Itwas revealed that there was a balTi~r for some 

of antibiotics in their distribution into pancreas，a so 

called blood—pancreas balTi~r， which may caused 

0Dd∞ceto Prof删  ． 开Ⅱ． 1 7． 86-10- 

652 t 86-10-6512-4875 E-mail cprtlmz@ i~blic．bta．net．m 

Reeei．~ l l9昕 _0 20 I搿 d 19974；94)1 

concenmation of drugs lower than expeet~ t ． But 

it was rarely reD0ned whethef such a b锄 er existed for 

chemi c agents and tittle iofbITrIation was 

available regarding Ⅱle ease of drug transl~xt into the 

panc~as Therefore a series of investigations we【e 

undenaken to evaluate the phannacokinetic and 

pImm y【m ic behavior of these agents in plasma 

andpancreaticjuieein 0Ilrlaboratory． One of dm ， 

5．FU 惴 reported here． 

Subjects Eight n~ grel d0gs(5 F and 3M；weiglm!g 

17 9±l 9 l曙，range 13—19 l曙 )w 8elc(捌 and k-d 

paI．c陀 出air日 mbe sl caIb，bei g _ns涮 for fluid 
co11~c~ [6- 

．  

DrIlg and a而n如jshaIjon Sterile锄q)0uIes of 5-FU h  

diIlic inj∞ w 出 捌  sII鹕 IIaj xu妇 帅  

H坷[I廿a刚 咖 Co，China(0 25 g／10 札 ．h 96O307)． A 

蛐 d0se of25Dmg 5-FU was味 倒 ivin a5- in 0II 

sj孤叩匝e 蒯 自嚏10n Blood 鞠m 髑 惭 Ootamed in 

be呻  mbesf 叽  f vcin and at2．10，舯 ， 

3o，∞ ，55，75，and95mlm 船 medication． Pa 唰 jciu．啪  

蝴n were collected before and at 5 n．1O-rain 曲 al fr0m 

5—45血 ，and20-n~ in衄 val 啊n45—11)5rainltl~rd0sing， 

with eact~blood samplingtime at mid-~ ． plagm 

and阳rI廿 juiee蚰mm s删 at一70℃ l a跚 v． 

As疑ly ∞ I删 础 0f 5-FU in 脚a蚰嫡 and 

螂 jui∞ 岫舶 TliIIed by all RP-眦 assay with a 

semlti,~ity of10tag‘L and aliber ty hU|n0
． 1一l0 rDg‘L～ ． 

Sarnpk p【oces “g WaS a s~nplified modifi ∞ ofⅡ 0【igi雌I 

ass ． Ir~ead of a plic扯 liqI1id．1iqIlid 鼯妇ctj0II，a 

speciIn肌 1110 LWaS extracted 1．5Ⅱ of n-p【DpyI c0I10l— 

e (25：75，,0N／v~1)andthen m 蝴 tO y眦鹅 under 

residueWaSIec wi山m蛐 pl1搅 and 25止  

of su 射1atal】t WaS ilI cb甜 0rItoⅡ ∞ IImm ． 

1 珊1日ly出 A∞rI啤 印 P( 01 (sa， 

v．4．2；IcY，usA)WaS used to 0b嚏_nⅡ major口ba吣 ． 

r烈ic ra衄 【c_ of 5-NJ in plasma and pa啦lealic jIlice． 

slopes 0fⅡ 把r血inal pl1a鹫 of b咄 plasma and paI．c陀a6c 

ce i删 by a r DII 
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am ly~s． 

The由IⅧ口ic pe 0II r {_咖 pla~．a to pa c 

juice was fneasLⅡ by d c0f·cem圈五皿 in pa c j ce 

the s-叽ld1aIlc0Ils plasma oonc阿吐l鲥 0II． The n跏 pe 0II 

In (H)was obtainedbydividing她 撇 ⅥIdern paI】crB c 

jI c㈣ (AI．X~) by area u出  p1a5|rIa CLh'Ve 

(AUC)。， 出 was obtained by Wapez~dal rule． 

The di oes of above parameters evaluated by 

ANOVA and a；aimJ-sam~es I-test． 

The plasma and[Bancre~cjuice concentrations of 
5-FU w time as well as its penetration ratio wefe 

shown in F 1． Their pharmacok~ tic parameters 

listedinTab 1． 

瑰 1．Plot 0f5-FUinm咖 n．ImUa~Ucjuice，and 
its peaetration ratioa iv2S0m gin 8dogs． 

柚 dImUa~ dc in 8 d呻 ． ± ． 

Kp Total pe d0II rate c∞ stam of 5-FU _咖 blood to 

pancreas plusfr(~n pancreastofluid． 

PI= 啦把 i0_l lr●d =AUC~／AI)cI ． 

The phannaco kineticbehavior of S-FU in plasma 

wasfitted to a nonlinear model wi山 b0hls input and 

Michaelis-Menten output． Its transposition in 

pancreatic iuice was fitted to a lst-order inlet 

Michaefis-Menten output nonlinear process 

Th e 5一FU concentrations in pancreatic juice were 

higher than iIs simultaneous level in plas【rIa． The 

Jnean penelration index was 3．39±2．84． 

DISCUSS卫ON 

．I1 modified  HH C assay for 5．FU in biological 

tluids was sensitive，reproducible，and reli曲 Ie， wi山 

the inlzaday an d intetday co efficient of variation 1ess 

than 5 ％ ． No potentially medication concommitant 

tlscwith 5．FU was foundto inmrferethis assay． 

5．FU in pancreatic iuice was consistent hi对Ief 

than iIs cot~sponding blood leveI obtained 

simultaneously after reaching iIts peak concentration in 

pancreatic(Fig 1)，as those reponed ． e 

statistic difference between AUC (P <0．05)proved 

that a mechanism of s tic binding or an active 

wansformafion in pancl'leas midn be involved in 

distribution an d elimination of 5-FU． 1l1e elimination 

phase of 5-FU in pancreaticjuiceⅦ time was parallel 

with that in blood and showed no  difference in their 

slopes(P>0．05)，indicating that 5-FU in the blood 

and pancreatic iuice was in the sagn~ kinetic 

compartment． 

A plot of apparent distribution volume(Vd)and 

the area under cuu~e (AUC) w the plasma peak 

concentration(C )，did not appearto belinear，and 

the dimiaafion of 5·FU fn b0山 blood and pancreatic 

juice followed the s~q．me non．1inear衄twin． 

Since there wefe i'lo stat~fical difference (P > 

0．O5)fbr山e maximum elimination rate constant(Vm) 

and the Michaelis-Menten c~nstant(Km)in the two 

biological fluids，it∞uld be co ncluded that 5-FU in 

blood was in the sl唧 e co mpartment as that in 

pancreaticjuice． 
．n penetration ratio was 3．8± 1．6 from 0 5— 

1．5 h after administration(P>0．05)，indicating that 

the penetration would be over-estunated if only a 

pene tration ratio near the C w obtained
． 

ove~estirnation would mislead the evaluafion of drug 

penetration be havior． a iIlica1 effi cacy must be  

considered alongwith the actualco ncentration ofa drug 

atthelocalflref1． Itwas im portantt0findoutthatthe 

J ●￡、=lt{．1 ，d 
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blood-pancreas balTier did not adversely influence the 

penetration of 5-FU into the pancreas in dogs Further 

investigation in pat|enb regarding its permeation into 

pancreaticjmcewason going- 

It wigs difficult to collect tissue sample time． 

11le available concen rls so far afe not actual 

concentrations at actual lall／lor sites( ·’ 
． n lus 吐le 

drug in pancreatic juice may represent penetration of 

5．FU from blood into pancreatic tissue and this 

penewation  should be the only way that drug caII get 

into pancreaticjuice． 
In soii~ ． the eliminations of 5．FU in bo山 

plasma and pancreatic juice displayed similar 

pharmacokinetic bchavior and were consistent wi山 a 

nonlinear pmcess． It W'dS suggested here that the 

blood．panci~ balTier did notinfluen~ the出ffusion  of 

5-FU from blood into pan creas． The higher 

concenWations of 5．FU in pancreaticiuicethan  pla,Kffla 

post iv administration might play a positive role in 

chemotherapy． 
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_氟脲嘧啶对狗譬液的穿透性及其药物动力学 7 ·／ 
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目的；研究胰液中 5．氟脲嘧啶(5-FU)的药物动力 

学行为及其与血药浓度的关系，并评价其穿透胰 

液特性． 方法：杂种猗 8只，手术放置胰外引流 

管后单剂量静注 5．FU 250 mg． 采集血 和胰液并 

用 HFLC法测定药物浓度． 计算药物动力学参数 

并作统计学分 析． 结果：血浆和胰液中 5-FU的 

平均 n分别为 9．4 h 和 10．2 h (P>0．05)． 

血中和胰液药物消除均符合非线性摸型，穿透指 

数为 3．39 4-2．84． $-FU 由血浆 向胰液穿透较迅 

速，胰液 中的药物 浓度持续 高于同期血药浓度． 

结论：胰液中药物消除与血液相似，二者 为同 · 

动力学房室． 
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