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高压液相色谱法 

目的：研究苯巴比妥(Phi)诱导肝细胞增殖和阻断 

肝细胞凋亡的作用是否与肝内局部体液因素有关． 

方法：观察 Phe诱导增殖的小鼠肝提取物(PtdLE) 

及其加热提取物 (PMLE—95)对小 鼠肝有无 Plle样 

作用 ；经胰蛋 白酶、RNA酶或 DNA酶预处理后， 

其活性是否消失 ． 高效液相色谱分析增殖肝与非 

增殖肝加热提取物(NNLE．95)的组份差异 ． 结果： 

PMLE．95使正常肝细胞增殖，阻断撤除 Pile引起的 

小鼠肝细胞凋亡；胰蛋 白酶处理后，该作用消失． 

HPLC分 析，PMLF~95比 NNLE．95多 一个 主 峰． 

结论：Phe诱导小鼠肝细胞增殖和阻断肝细胞凋亡 

的作用与肝内局部体液因素有关，该因素是一种 

蛋白质或肽类物质． 
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study the relationship between 皿nIln0r act e dynor#~in At一13 the 
(ir_ 

d) oIpI血 AI 13)and the de ∞ of morphine 
dependence． M叮I丑0Ds： The levels 0f ir- 

dynorphinA1—13in discretebrain regions，spinal 

COrd．and plasma in l'at~ weI'~ determined by 

mdi0immurl0assav，and the degree of啪 邛 

dependence was assessed by scoring withdrawal 

咖 On d 3，d 6，and d 12． 瑚EsI】】明[s： 
Mop'fine eefion 8c decreased the levels 0fit- 

dy~rpkin A】一13 in spiral c0rd，pituit~,'y，and 
plasma． The levels of ir_ moI试血 A】一13 in 

hippoeamp~ ar1d hy1)0lll 8 Wel'~inel~ tNt． 

N0 ch珊1 es in cortex， 脚 dblain， cerebellum， 

p0rift， and medulla were observed． With 

eontinuot~ inieefion of 咖 耳lIIine， witMmw~l 

si 】s sca瑚 wereinere~ed on d6，buttherewas 
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rio difference betweenthe 8c0res ofd6胁d d12． 

o呻 icLI ：The char of the levels of 

endogeno~ ir-dy~rphin Al一13 in pituit~,'y， 

spinal c0Id，and pla8ⅡI8 re compatible with the 

de ∞ of Inol~ ne dependence． 

Dynorphin At 13 call ameliorate the sj 】s of 

opiate withdraw~l and supp~ the exp~ ion of 

opiate to]eranee in morphine—dependent 

Inice【1,2]
。

rats( 
．

monkey( 
． alld heroin 

a&liets ． h_dyIloT n At—l3 plays all 
important role duringthe iMuefion oftolerance to 

and dependence on II r1e in rats，and it is 

possible that ir-dynorphin Al
一
13 levels in spinal 

cord and 9咖Ⅱle brain regions。were dec~ ed．自0 

山at the ad】11irIistm of 【0 9en0us dyno~ n 
A1—13 n0 ed the level8 and thereby attenuated 

witldraw~l siP ls． I~ ever，the s；lilis obtai~  

unlikeL。，7j and during the development of 

dependence OH morphine the dynamic cha of 

ir-dynorphin A1
—

13 levels in 呲 弓 and its 

relationship with the degree of dependerlce have 

not everbeerI reported． Thepre~ent experimen~ 

were to study the relationship between the levels 

of immuno~ five dynor口IIin A】一13 and the 
degree ofmorphine dependence in l'at~． 
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M A I删 AIS AND 删 I丑oDS 

Rats Sp’rague-Dawley 0 rats，weighing 
200 g 4-5 18 g (Sino-British Sippr／BK Lab 

Animal Ltd，Shaw,h~，Grade lI，Cextitlcate№ 
02-49．2)were divided into 4 groups：1)control； 

2)3-d mol~ ne injection；3)6-d morphine 
injection；4)12．d morphine i．jection 

Materials Morphine hydrochloride(Qins- 
hai Phannaeeutical Factory)； naloxone hyaro- 

chloride (Seiiing Four-Ring Pharmaceutical 
Factory)；Dynol~ n Aa一13(Sigma Chemical 
Co)；antiserum to dynorphin AI一13(Department 
of Neurobiology， Second Military Medical 

University)． Other chemicals were of AR 

grade． 

Induelion of phrsieal dependence Oil 

m棚 b and SeOl-~g of withdrawal signs 
To render tlle physically dependent rats oil 

morphine．the rats we陀 injected sc morphine 
hydroehloride tid at 5 mg·ks一 increment until d 

3，d 6，and d12． 皿leinitial dosewas 30 rng。 
· d_。． Wh∞ tlle dose reached 150 mg· 

—

l·d～ on d 9，it was maintained until d 12． 

Control rats were similarly injeetea witll saIiⅡe． 
I1le de ee of physical dependence Oil 

morphine W／IS assessedL by scoring witlldrawal 

signs precipitated byip naloxone 4mg’kg f0I6 
h after the last 8c morphine solution Or saline． 

Following withdrawal signs 0 — 60 min after 

naloxone injeetlon wei'e scored：boay weight 
loss， rearing， abdominal contraction， wet-dog 

shaking，diarrhea，teeth-chattering，swallow~ ， 
irritability，ptosis，abnormal posture，writhing， 

salivation，and penile discharge． 

Extraefien of ir-d2哪0rl，血 A1—13 from 
tissues Six hours after tlle last 8c morphine or 

saline． rats 、1leI℃ decapitated． Plasma was 

collected in polypropylene containing 

aprotinin 5O and 8odilull heparin 10 ． 

Brain， spinal cord， and pituitary gland w 

boiled i13 saline for 10 mln．and the brains were 

dissected into 7 1~ions： cerebellum． cortex． 

hippocampus， hyp0山 日rI ， midbmin， pons 

andmedulla．and striatttmL ． 1 etissueswere 

transferred into a polypropylene tube containing 1 

mL ItAc(0．1 mol·L一0)and homogenizedwitll a 
polytron homogenizer at 4℃ ．and tllen 1 mL 

NaOH(0．1 mol·L )waft added to neutralize 
tlle solution．after eentrifugation at 4OOO × g at 

4℃ fl0r20min．tlle supernatantswere stored at 

一

3O℃ until assayC9~
．  

RIA of jr．‘ly肿rp岫l A1．13[ · 。] 

Antiserum was used at a fiml dilution of 

1：25 000for35％ binding rate of I-dynorphin 

Al-I3． The mixture contained 100 of sample 

or standard peptlde．100 of antiserum，and 

10o of[rlteer(150MBq·L。。)． 11le solution 
w日s ineubated at 4℃ for 24 h． I1le set．ration 

of bound and free antigen was caIried out by 

addition of sheep antirab t antiserum 500f正 and 

ineut~ted for 1 h． After eenuifi~ tion， ￡}Ie 

radioactivity i13 tlle pellet was counted witll 

Gamma 5500 counter(Beckman Instruments Inc， 

USA)． Protein eoncentratlom i13 tissue samples 
we∞ determinedLllj in duplicate． 

S咖 s廿c anal谪 Datawere expressed as 

±s and evaluated by Student-N~ -K llls 

test． 

RI￡SUI腮  

Wmld]r趣wm 啦 In morphine—dependent 
mrs ￡}le pattern of bet~relor induced bv ip 

ml~one 4 mg·kg 吕llowed a characteristic 

duration．dependent d d咖  ． 山 COn． 

secutive injeetiom of morphine， weight loss 
becan sevefe， and the fl~lueney of rearing， 

abdominal contraction．and，w ．aog satangwere 

inerea~t(P<0．05)，but after 6-d morphine 

-mieetion，tlle N1ol~ of witlldrawal si舯 wa8 not 

increased any nx ． Fortlle checkedmthdra~al 

signs，diarrhea，teeth—chattering，and irritability 

were observed even in n如 of 3一d morphine 

injeefi~，but ptosls， ~nonml postme， and 
salivation wm  seldom seen． In n如 of6．d and 

12．d morphine inieetion，a】m衄t all were 
noticed mthin 0—60rain after mloxone 

precipitation(Tab 1)． 

Tab1． sl r at wI岫  蛔  吣 d印a衄 蚰 

珊 呷  峨 月 = 7 吣 ， j ± ． <O．Dl ∞ 口州 ． 

P‘0．m 惯 3-d 咖 曲h eclI∞． 中 >0．惦 ．臂 6-d 

咖  姻Ie珊哪． w鄙岫哪  n山瑚睢 娜 pI 
by加I∞擅* 4mg·】 I1 
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l~rect of morphine ection On levels of 

Jr-dynorphin A1—13 Ofallthetissues examin- 
ed，the highest level of ir-dynorp~n A1．13 was 

found in the pituitary gla．a，the levels of other 

dissoctions of brain and spinal cord were 

decreased in the lollowing order：hypothalamus， 

spinal COrd． midbvain， ports and medulla， 

an plls，COl'tex，slriatum，and cerebellum 

( 2)． 

~ll'oughoul 12 d ofmorphine sc tIle levels of 

ir-dynorphin A1
— 13 in oeIebeHum， midbrain， 

Cortex，slriatum and polls，and medulla were not 

char~ea． However， a decrease in dynorphin 

A1—1 level observed in spinal cord 

(48．7％．P<0．O1 contro1)and pituitary 
(32％，P<0．O1 contro1)after 6-d morph． 
ine 9c． 11le level of it-dynorphln A1—13 in 

plasmawaft decreasedto 69．9 ％ of controllevel 

after 3 d and 36．4 ％ after 6 d． In all brain 

regions investigated only the levels in 

hipp~ampus and hypothalamus were increased． 

Compareatothelevels ofir-dynorphin A1—13 on d 
6．the levels after 12．d morphine sc showed no 

differeilce， remaining at a relatively constant 

levels． Thecha【lges ofir-dynorphin A1．13levels 

in pituitary， spihal cord， and plasma were 

accordant th severity of naloxone．precipitated 

wiⅡKh sⅧdn】I11e． 一 

D CUS团00N 

The functional role of the aynorp~n A in 

morphine dependence mechanism is not well 

understood． Formerly，the effect of morphine 

injeetion on the levels of ir．dyrlorphinA1—13 was 
all investigated at a fixed time point，and time- 

COU3"~ changes have not ever reported． The 

major findilags of this study were that morphine 
injection did not decrease the levels of dynorphin 

A1—13 constantly，and ratswere Fendered strongly 

dependent onmorphine by 6．dmorphine 8cthrice 

per day． furthex c0ns0eu ve administration of 

morphine did notleadto anjncrellseinthe score 

0f withdrawal signs precipitated by naloxone． 

11lis dynamic charl was accordant witIl the 

trend of aym~ e cha／lg~ in the levels of ir- 

dynorphin A1—13 in plasma， spinal cord， and 

pituitary． Our s吣 demonstratedthattoinduce 

tolerance and dependence on morphine in rats，8c 

moi~ ne thrice per day for 6 d is a suitable 
procedure． The relationship between the 

severity ofwithdrawal signs and the levels ofir- 

dynorphin AI一 13 in plasma， spinal cord， and 

p】tu]tary suggest that endogenous ir-ay．orphin 

Aa一13may play 粕 important 1"0le in suppressing 

thewithdrawal syndromes of rats． However，our 

study suggested that the changes in the levels of 

ir-dy．orphin A】一13 in Ir,orph~．e-dependent rats 
were region specitle and weIe not all in the same 

direetion． Itis po~iblethatthe regulation ofir- 

dy,lorphi．A】．】3inthe bmim is region-specific． 
In conclusion，rats dependent on morphine 

Were rendered by6-dmorohi．e 8cthrice per day． 

the dynamic changes of ir-dynorphin A】
一 13 i13 

pituitary， spinal cord， and pl伽 a were 

compatible witIl the severity of withdrawal signs 

i13morphine dependent rats． 11le decrease ofthe 

Tl曲 2． The eonlmtat ．由Jn幛ph A1．13．Ⅲ 蛐 reglQ ．印 埘 d．andph瑚  吣  咖 tm m瞳 ． 

n；7 r啪 ． ± ． >0．惦l ‘0．05．叩 ‘0．01惯 o0“h ． >0．05， ‘0．惦 l ‘0．01．冒3-d岫 ph 懿． 
>0．惦  6-dm  岫 打蚰 ∞ pr0c n Ⅷ me ∞ Tab1 
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levels of ir-dynorphin A1—13 in pituitary，plasma， 

and spinal cord may contribute to the withdrawal 

syndrome in morphine—dependent rats． 
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大鼠吗啡依赖形成过程中 ． 

免疫活性强啡肽A1—13的含量 尺 ／6 
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关键词 堡哇然耋； ；阿片类有关的紊乱；放 

敢赳鱼 ；物质撤除综合征 琅绥 

目的：研究吗啡依赖大鼠组织 内免疫活性强啡肽 

A|一． 含量的动态变化及其与依赖程度的关系． 方 

法：用纳洛酮催促 的戒断症状评分测定吗啡依赖 

程度，用放射免疫测 定组织 内强啡肽 AI．13水平． 

结果：在 3—6天给药期内，吗啡可进行性降低脊 

髓、垂体、血浆内免疫活性强啡肽 A】 水平，升 

高海马及下丘脑的强啡肽 A1．1]水平，继续给药至 

12天，各组织内免疫活性强啡肽 A1 水平不再有 

显著性变化 ． 结论 ：吗啡依 赖形成过程中脊髓、 

垂体及血浆内强啡肽 Al 呈进行性降低，其趋势 

与吗啡依赖程度一致． 
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