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Immunosuppressive effects of intravenous self admini,~ration 

of dihydroetorphine on lymphocyte functions in rats 

wu Wei．Ran2，ZTIFANG 5- ，LI Feng-Yuan，Ⅱ Yin (Depo~ment of Pharmacology， 
Medical Univemity，皿 air 710061； National In,titute∞ Drug Dependence．&iiing Medical 

University；4Depa~ ofl~ logy，Beiji,~Medical Univers~ ，Being 100083，China) 

AI~I：To study the effects of dihydroetorphine 

(DHE)on lymphocyte functions in mts and to 

fll~ er assess the abuse potential of DHE ， 

^伍 HoDS：An intravenous seIf administmtion 

(SA)procedureinmtswas usedto determinethe 

SA hability ofDHE ． ConcanavalinA(ConA)． 
stimulated lymphocyte proliferation and lympho． 

kine production of rat splenocytes were 

measured． REsI】I腮 ： D肛 178 ± 13 d ．ug
established a stable and typical rat mod of 

psychological dependence， suppressed lympho- 

eyte proliferation(129士ll B盯)compared with 

control group(620±36 Bq)．and inhibited the 

ac tv of interleukin．2(Ⅱ，2)( m ：0．28± 

0．06)compared with control group(AsTo=0，51 

±0．03)， 0 C II『s10N：DHE  had a high 
abuse potential an d inhibited  the Con A-induced 

lymphocyte proli~eration and interleukin．2 

production in mts． 

Dihydroetorphine(DⅢ )，a morphine．1ike 
t}lebaine-0ri 

、

derivative， is a potent ／z- 

reeap tor agonistL1,2J
． Akhough DHE  is one of 

the strongest TIaIcotic analgesics．its liability of 

addiction has not been evaluated discreedyLjt4 

until a large incl'ease ofits abuse in clinical use 

as ana1．gesie and detox~ficadun  agentL5 J and in 

drug addiets 』． Furthermore．many infeetious 

ca．~s of DHE addicts have been re~ ed b， ． 

but there were few reports on its immuno- 

modulatory effects and mechanisms，and those 

pertinentto the dependence． Therefore，the aim 

of this work was to Btudv the effects of DHE  
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intravenous self administration (SA) on 
lymphocytefunctions inmts． 

MA唧 IAIS AND M旧 mDDS 

Maltrials Wistar rats( ，weighing 300 
±s 20 g，clean，Certificate№ 01．3056)were 
supplied by the Experimental Anireal Center of 

Beijing Medical Universitv． D皿 ．supplied by 
National Insfitute on Drug Dependence(NIDD)， 

w踮dissolved in saline． f HlThymidine(740 
TBq·mol ) was purchased from Shanghai 

Institute of Nuclear Research，Chinese Academy 

0fSciences． Concanavalin A (Con A)and 3一 

【4，5-dimethylthiazol-2一yl J-2，5-diphenyltetrazo- 
hum brorrfide (Mrr) were from Sigma Co． 
Cytotoxic T-lym phocyte line (C Ⅱ工 ) was 

supplied by Department ofImmunology ofBeijing 
Medical University． SeIf administration control 

system(SACS)including apparatus was designed 
and supplied by NIDD． 

Ratmodel of SA SA  methodsL 7，s were 

modified． Each ratwas surgically prep~ twith 

a chronic jugIllar canunla of silicone rubber 
tubing (0．6 ⅡIm inside diameter and 1．2 rnm 

outside diameter)． ~ ow．h a saddle in which 

the ratwas placed，itsfree endwa$connectedto 
a swivel allowing the rat almost mm~tmined in 

the chamber． then to a computer．e0nbDUed 

infusion pump． After surgery， the rats were 

housed individually during of the experiment in 

conditioning chambers at 22—26 ℃ under a 12． 

h automatic light cycle(7 am to 7 pm)． 11le 
opposite wall of each chamberwaa~m ipped with 

one response lever， above which a smm red 

stimulus light wa$ moun ted and one water tube 

whichtherat couldhave矗 accesstowaterwas 

placed． Food pellets were removed before and 

delivered after the daily experimental period． 

Theratswere allowed 7 dto recoverand adaptto 

the experimental situation． 

Then eachratwastrainedto pressthe lever 

at hourlyintervalsfrom 9 am to 3 pm dailyfor 6 d 

and then D皿 l -ks was forced to be 
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injectedinto each rat ofthe D砸 group and 0．2 
mL salineinto each rat ofthe control group bythe 

infusion pump． Dm4ng other times，the levet 

was covered to prevent the rat from respending． 

From d 14 on，rats were given free acCeSS to the 

levers andtheforcediIliections ofthe眦 group 
were ceased． rI1le red stimulus light was 

illuminated during the daily experiment period 

from 9珊nto 3 pm(6 h·d )． Whenthelever 
was pressed ．the light was switched off and other 

presses would have no programmed responses 

until 0．2 mL solution was infused． During this 

experiment．rats、 Ie tested with different doses 

0f Dl皿 (2，4，and 1 ·k )，and the fixed 
ratio was one to one(FR1)，whieh meant the 
number of lever-pressing was equal to that of 

Ⅱ eehons． 

Lymphocyte proliferation assay The 

me thod L Ⅷl8 m0d击ed． After the expemnen~] 

duration， the spleens of mrs were excised 

removed rapidly． nle splenocyte suspensions 

werewashed and adjustedto afmal concentration 
0f 3× 109 cells ·L in R】PMI．164o witll 1 ％ 

fetal bovine seruln． Then the cell suspensions 

(200 gL per wel1)were added to 96-weU 
micmtlter plates co玎tajnjng Con A 5 mg·L 

(final concentration)． Cultures were triplicated 
and incubated with 5％ C02 at 37℃ for 48 h． 

Then I Hlthymidine(7．4 kBq per wel1)w88 
ad ded and the cultures were incubated  for 

additional 24 h． Radioactlve deoxyribonucleic 

acids w册 collected on Whatman GF／C filters。 

using a cell harvester and measured by a 

Beckman 1215 liquid scintillation counter． 

Interleukin-2 bioastmy The method 

was modified and used． n1e splenic cell 

suspension(4×1 cells·L_。，1 mL per wel1) 
w鹅 added to肄 well microtiter plates c0 niI 

Con A 5 mg-L (fmal concentration)． After 
the triplicated cultures we re incubated with 5 ％ 

C at 37 ℃ for 48 h。 supematants were 

harvested． Diluted supematants(1∞ 止 )were 
added to 96-we ll microtiter plates containirig 1∞  

gL active CⅡ工 cells(7×107 cells·L )，and 
in control wells 100 ⅡL RPMI．1640 were 

substimted for supernatants． AⅡ samples were 

triplicated and incubated for an additional 40— 

48 h until all cells in control we lls were dead． 

then MTY 10 止 was added into each well 

Samples were detected  with a Bio-Rad 3550 

mlcroplate l~ader at 570 Bin． 

Sb i雠 al analysis Data were expressed 

as 4-s and analyzed using f test 

DHE self adminis咖 n叩 by rats 

C0玎 】ed by the schem e of reinforcement， 

DHE sA by rats was reliably established ． 

Dm4ng the experiment．the total doses of D砸  

weremaintained at 178 4-13 Pg，but the vahes 

ofthe daily response rates，which weIe equal to 

the tim~8 of lever-pressing， were inveme ly 

proportional to those of graded doses( Ib 1， 

Fig1)． 

Tab1．RI mitre(RR)andt删 由iIytikes(1DD)0f 
DltE sdf柚  豳  吣 ． ^ =6· ± ． 

P<0．0l惯 1|Ig·I喀_。． P<0．01竹 2|Ig- 

T 

II 
! { 

1． T 由iIy 豳 0f DltE 
_ 面 啊如  吣 ． ^ =6。 ± ． 

P<0．0l惯 2 ttg·I喀_。． P<0．01坩 4|Ig· 

Effect Oll blⅡIDh0 proliferation DHE 
178 4-13 sup~ ssed Con A-activated splenic 

l~nphnoyte proliferation b、r 79．2％ (Tab 2)． 
Effect onIL一2 production DHE 178 4- 

13 inhibited the aetivity 0f Ⅱ，2 in the 

supematant of Con A—activated  splenocytes in 
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mts． The value of A57o was decreased by 

45．1％ (Tab 2)． 

Tab 2． E 0f DHE self柏 曲血埘阻 皿 印I础  
b皿 ”印te m删钿删 伽 trod IL-2 p|n●l出叩 in the 
蜘 卿 0f单Ia幻吣 -岫 -咖 b Cl棚 A 缸 l恤  

H=6． ±s． P <0．01坩 talkie． 

D CU ；I('N 

The SA modd established herewa$designed 

to obtoJn a quantitative index of drug- 

behavior and to evaluate tlle abuse potential of 

D皿 in mts． 1he results indieated that D皿  

induced powerful psychological dependence and 

lligh abuse fiability， which accorded witll its 

physical dependence ii1 rotsL⋯ and the actual 

abusein humanL ． Onthis SAmode1． Bvthis 

model，tlle specie conditions of DⅧ ’s addicts 

were mimieked．thus the conclusions of this study 

were lllOre reasonable and convincing． The 

results that咖 inhibited  the Con A．activated 

splenic lymphocyte proliferation by 79．2 ％ and 

the actlvity of I【广2 in the supematant of 

splenocytes by 45．1％ in rats suggested that 
D皿 had potent immunesuppresive effects． 1he 

present data demonstrated the immunosuppressive 

eff ects ofDHE onT-lymphceytes． It suppressed 

tlle proliferative response of splenecytes totlle T- 

cell mitngen Con A，and fulther inhibited T-cells 

to activate and secreteⅡ-2． Ⅱ广2． which is 

mainly secreted by Th cells，phys a versatilemle 
ii1 immune responses． I【广2 Call accelerate the 

proliferation of T-cells．maintain tlle sttrvival of 

T-eells／n v／tro，enhancetlle activities of ，E， 

NK，and K cells，induce the productions of ． 

巧N and BCGF． activate B eells to produce 

antibodies and antineoplastie IAK cells~ 
．  

Ilecanse these key steps were suppressed bv 

DHE，many o山el"steps and pathways ofim／nllne 

responses could not be triggered． 

11 pre~nt results are consistent witll our 

other dataL“,12J and unpublished research，which 

demonstrated that D皿 led to physieal 

dependence in mice and mts． DHE also had 

extensive and powerful inmnumsuppresive effects 

in acutelyan d chronically administrated mi ce and 

mts． Furthermore ，its immmmsuppresive eff ects 

and abuse liability are parallel and stronger than 

those of mo rphineL̈ J． Based oil our 

research~lz3
，
it can be suppo sed that the 

meehanislla$of DHE immtmesuppression may lie 

in the direct binding on opiate receptors oll cells 

of immune system，activating opiate receptors in 

central r Ⅳ0Ils ~stem．mod~ating releases of 

neurotransmitters in sympathetic n~i-VOllS system 

and hormones in hypothalamo-Dilnitary．adrenal 

axis． and interacting witll mediators in other 

indirect pathways． 

In conclusion． D皿 has a high abuse 

potential and potent immunesuppresive effects in 

SA rats．which are consistent witll circumstances 

Dl皿 addicts． Dl皿 must be admini【stered 

strieⅡvand used discreetly． 
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]一 
。二氢埃托啡自身给药对大鼠淋巴细胞功能 

的免疫抑制作用 

， 塑婆垦 ，李凤源，李 颖 
(西安医科大学药理教研室，西安 710061； 北京医科大学 

中国药物依 赖性研 究 所； 北 京医科 大学 免 疫教 研 室， 

北京 ㈣  ，中国) R， 2 

关键词 二氢埃托啡；宦皇给药；依赖(心理学)； 

淋巴细胞 ；白细胞介素．2；免疫抑制 
-_’ 。 - 。 一 _‘- 。_ -。 -‘’ 一  

目的：研究二氢埃托啡(DHE)对大鼠淋巴细胞功 

能的影响及其精神依赖性潜力． 方法：用大鼠静 

脉 自身给药模型评价精神依赖性 ；用淋巴细胞增 

殖反应和 白细胞介 素．2活性检测免疫 功能． 结 

果：DItE(总剂量 178±13 )自身给药使大鼠形成 

稳定的精神依赖性，且显著抑制由刀豆球蛋 白刺 

激的淋巴细胞增殖反应(DHE组 129±11 B町；对照 

组 620±36 Bq)和白细胞介素-2活性(DItE组 ：A 

= 0．28±0．06；对照组：Asm=0．51±0．03)． 结 

论：DHE具有高度精神依赖性潜力，且 能明显 抑 

制大鼠淋巴细胞增殖和白细胞介素．2活性 ． 
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Fl~eets of mtr~ m e Oil ultn~ m ctures and q ，ch舢 e O对dase 

of 0erythmc c mDd m yoelii iIl rat live— 

CttEN Xiao-H0n ，HU Y0u．Mei，u_AO Ya-Qing，KE Jin．Ⅺr ，ZttANG Wen．J衄j 
(D印∞却删 ofPharmaeo／og~； D口p m of 打1m 曲 Center， 

Third Miliu~ry Medical College．Chongqing400038．C ina) 

KEY W ORi~ antimalarials；nitr~!uinolines； 

Plosmodium yoelii； electron microseopy~ 

eytoehmme-c~idase；liver 

Am ：To study the effects of nitroquine acetate 

(NA)on the ultrastructures and cytoehmme．c 

oxidase(CCO)of exoe~ ytie f0rms(EEF)of 
∞modium ． M匮 呻DDS： Rats we他 

in~ulated witIl sporozoites direefly into the liver． 

After 48 h rats were killed． Rat liver thin 

~etions were ineubated in histochemical reaetlon 

nltNtill／n，then examined bytransmission electron 

microscopy． NA(2 nag· )was fed to胁  
3．5 h and 14 h before kal~g the rats． 

REsIⅡ ： At 3．5 h．in the parasites there 

appealed swelling and proliferation f 

mltoehondria，dilation of endopl~mic reticulmn， 

蹦 一  ‰ ， 

2O— p l to P10fHU Y 一Mel 

n 86 3二0 ． 

^胱d。Ied 1998413-t74 

and reduction of the electron demi~ of parasites’ 

nuele1． The struetttre8 of the parasites 

disintegrated to f m  many autop~goeytes 14 h 

after exposure to NA． The r~al?[ion products of 

CCO 11 existed llntil 14 h after using NA． 

CONCLUSION：CCO was not the starting point 

0f NA action． NA interferes with tIle struelltre 

and fuuetion of the cytoplasm and rIuclIeus of 

ma1aria parasites and exerts its ant~ larial 

effectsinmany aspects． 

B hr0cytie forms (EEF)of malarial 
parasites result in relapses of malaria． 

Nitroqulne {2，4-cli~mino-6-l(3，4．dichlom． 
bemy1)nitros-lt／llino J qLlinaz0li】1e{aee~te(NA， 
CI-679) is an antimalarial dmz， whieh is 
effective On the eryth~ ytie， 既0e】 tIu0cytie． 

and sporogomc stages 毗 many nlalana parasites 

ineludilg pla~mxlia in human． Its meel~mism 

of action is related to inhibiting DNA and protein 

synthesis of P／~mod／um L ， ． gltrastruc~ral 
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