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Evidence for opioid receptor on mouse spleen lymphocytes 
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AIM ：Using ohmefentanyl Ohm)，a high affi~ty 

opioid receptor agonist， to find whether opioid 

receptor exists on mouse spleen lymphocytes． 

】̂咂TE加 S：1he proliferation rates ofT-lymphocytes 

and B．1ymphocytes were determined under various 

concentrations of Ohm with or without naloxone(Na1) 

in vitro． Binding characteristics of HJ()Ilm with 

mice spleen lymphocytes were studied by radioligand 

assays． RESUI腮 ： Ohm 0．1 pmol-L_。一 l 

ilrflo】_L enhanced Con A-induced spleen T-cell 

proliferation／n vitro． Nal 50 “m0卜L一 ．which per 

se enhanced the T cell profiferafon， blocked the 

enh ancing effects of Ohm However，Ohm  had i1o 

effect on B．cell proliferation． Furthermore， a 

satisfactory saturable，specific，and reversible binding 

was demonstratedwith Kd of‘6．9 4-0．6)nmol。L～， 

占 of(74±6)fmol／lO cells． 1he binding of 

i HlOhm  was blocked by unlabeled Ohm or Na1． 

CoNa Us10N： Stimulating effects of Ohm on 

lymphocytes were medimed by opioid receptors 

Mouse spleenlymphocytes present opioid receptors． 

Ⅱ盯[1t_0DUCT10N 

Whether opioid receptor sites present oi1 cells of 

the inlnll3~e system attracted many attentions sJibe 

Wybran first proposed in 1979 that human peripheral 
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blood T-cells might contain 0Di0{d receptors 。． Our 

previous studies also showed that the opioid peptide 

(Met-enk)and opioid alkaloid (mors e)could 

influence several inlmulle fimcfons such as antibody 

fommtion ， lymphocyte proliferation， and cytokine 

production throel opioid receptors’ 一 ． The aim of 

the presentworkwasto demonstralethe existence ofp 

opioid receptors onmouseinlmllrlecells by radiofigand 

assay，as wellas the effect ofOhm o1]proliferation of 

mouse spleenlympho cytes in vitro． 

m TERIAIS AND 叨  m S 

Reagents Ohmefentanyl hydrochloride(Ohm， 

awhite crystal，melting point 206℃，ptmty>99％J 

was synthesized by Prof 丑{LJ You Cheng from 

ShaI】 ai Insititute of Matefia Medica， Chinese 

Academy of Sciences． Trypan blue， produced by 

Shan~ai liId Reagent Factory．was dissolved in 

0 5％ salve． Naloxone (NaI)，eoncanavalin A 

(Con A)，and lipopolysacchafides LPS)from E Coli 

werefrom Sigaa Co． HJ0hm  and l H JTdRwere 

labeled by Shaafl~ li~sfitute of Nuclear Research， 

Chinese Academy of Sciences． 1e RP~Ⅱ．1640 

medium (Gitx~o Co)was supplemented with H咄  

buffer 1㈣ 】_L～ ．ben~lpedicillin 10o kU ·L～ ． 

streptomycin 0 1 g‘L～ ．L—glutamine 2 mmol’L～ ． 

2-meav~ptoethanol 50 mol·L～ ．and 10％ fetal bovine 

senn (VBS)．pn 7．2． 

1Vliee Inbred ICR mice (早+ Grade Ⅱ， 

Certificate number 02-49-2．2O g± 2 g) were 

pro'chasedfrom Shanghai Experimental Animal Center． 

Chinese Academy of Sciences 

Cells radioligand assay Spleen was tom 

and ed through a stainless mesh(40 bern pores)． 

The red blood cells were removed by hyposmotlc 

shock Rluowing 2washeswith RP~Ⅱ 1640，thecel1 

suspension was divided into 3 groups． One is directly 

usedfor radioligandassay． Other 2 group suspensions 
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Were separately incubated with Con A 5 mg，L～，LPS proliferation(Tab 1) 

6．25 mg‘L at 37℃ under 5％ C for 72 h． 

1la~oligand bmdk~g assay 111e binding 

experimentswere performed at 30℃ _n s．HC1 buffer 

(pH 7．7)0．05mol·L ． Each assaymixture 25O“L 

contained 11210 uL spleen cells(final~oncerl[ralion l× 

10 0 eells／L)and『 H]Ohm 50“L with increasing 
COrl~rltrations of 0．2 — 6 nlnol·L一 ． Nonspeeific 

binding was determined by adding unlabeled Ohm 11210 

f L0．5“Ⅱ10l，L一 {fmal ooncen a 0n) After 30．rain 

incubation．the samples were immediately cooled in at1 

ice-bath and filterext throll吐 glass fiber filters 

(Whamlan GW C)f01lowed by washing with 10[irlleS 

0f ice．cold Trls．HCl buffer． The fiber ters 呲  

dried and transferred to counting vials with scintillalion 

cocktail n e radioactivity was determined by liquid 

scintillation counting Each ooncenna 0n of ligand 

binding was performed in triplicate． Seatchard analysis 

was usedwith a computerized programs【GPIP)forthe 

analysis of binding． 

Proliferation assay Spleen cells were prep~· 

ed as above The celIs werethen resusl~nded at 2× 

l cells／L in R聊Ⅲ一1640 media． Cells 11210 uL vc~re 

dis~nsed into each well of 96-well microtiter plates 

with or without mitogen(Con A 5 mg·L一 or I2S 

6．25 rag·L ) RPMI．1640 medium 2O0止 were 

added into each wel1． After various concentrations of 

Ohm wereincub~edwi山 orwithoutNal 50mo1．L at 

37℃under 5％o for 66 h，[。H]TdR 9．25 kBq／ 
well was added and 廿1e plates were incubated for 

another6 h，then harvested onto glassfiberfil~r． The 

lymphocyte proliferation was expressed as B(1／2×]os 

cells． 

Lymphocyte viability assay After lympl~· 

cytes were incubated with Ohm 0 l prnol·L～ 一 l 

nmol·L with orwitha tmitogenfor 24，48，72 h， 

try0~ bllie exclusion was used to coullt the ratio of cell 

viabmtv 

RESUIJ1S 

Effects ofOhm ona~ rated spleenINmpl~- 

eyte proliferation Con A．induced spleen T． 

1yrr~hocyte proliferation was enhanced by Ohm 0．1 

Nnol·L_。一1 1111201．L_。． LPS-induced B．1ymphocyte 

proliferationwasilOt changed by Ohm． Ohm 0．1—1 

m0l’L depressed both spleen T·and B· nph0cyte 

Tab1． Ef 0fOlma叩 C帆 A c5 rag·L一 )·and LPs 

c 6．25 rag·L一 )．ind~ed 叩ld 哪 e pmli￡erad叩 由l 

妇劬． n=3~ellsfcr~l10 ndce+ 霉±5． 

>0．0S， <0．05．叩 <0．01 咖 州 ． 

Ohrn／nmo卜L 。H]TdR u坤lke，Bq／2 x l cells 
LPS ConA 

I hlence of nalox~ e 0n I~ m-lndueed 

sple~ rte pmliferadOn Naloxone 50
,
umol‘L 

stimulated the Con A-induced T-eell proliferation， 

antagonized the N'omotive effect of Ohm on activated 

Toel1 profiferafion． but had no influence on 廿1e 

inhibitin~ effect of Ohm 0．1— 1 pJrlol·L一 on the T． 

andB．cell proliferation(Tab 2)． 

Tab 2．E旺ect 0fOlmaandNaI 50 Jl|，l0l·L一 帆 ConA cS 

rag·L一 )．∞d LPs c6．25 rag·L一 )．ind~ed叩ld 
pl if啪 d0n ． n=4wells n10mice． 

±s． >0．05， <0．0s， <0．0I侮 contro1． 

0hIn／ [ H]TdR up忸ke，Bq／2x l cells 

0bIⅡ + +Nal 

Effect ofONm only】nphocyte~ Nility The 

ratios of viability of】ympllo(y s cultured with Ohm l 
删 ·L～ after 24，48，and 72 h were all>95 ％ ． 

Saturation of Ohm bjnding t0 spleen 

INmphoeytes Specific binding was gradually sitlllral— 
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edwithth~zeasing cell conoentrafion(Fig1A)about 60 

％ 一7O ％ of total binding． Nonspecific binding were 

determined by adding unlabeled Ohm O．5 tanol‘L一 

which increased linearly with[。Hl ol1m concentration． 

While，specific binding was graduaaly saturated with 

increasing【 H~Ohna conceBtration(Fig 1B)． 

Scatchard analysis of[ H]Ohmto opioid 

receptors oil spleen lymphocytes Scatchard plot 

showed the presence of a single sitewithKd of(6．9± 

0．6)nmol’L～， — of(74±6)flnol／lO cells On 

A 

8 l0 l2 H 】6 】8 20 

10。9×Cell number．L’‘ 

． C 

Il l0 20 30 40 

Binding,fmol／l x 10 cells 

spleen lymphocytes(Fig 1C)． 

Effect ofOlm andNal on[ U]Ohm binding 
t0 spleen lymphocytes The sped~ binding of 

[。H]Ohm was blocked by unlabeled Ohm or Nal 

(Fig 1D)． 

The results showed that the specific binding of 

[。H~Ohna to spleen lymphocytes increased with 

B 

0 2 4 6 8 10 12 

I Hl0hmerenbny nm0卜【 

ohmefentaⅡyl九g nmol·L 

2 3 

Fig1． 联nd 吐印 c幢Iis 话 of[ H]ohmofentanyl on mouse spleen lymphocytes． A)Saltuation bjlldjng of 

[ H]Oltm to mouse spleen[ymphocyte$with increasing coneentrmion of splenocytes．Total binding【皿 )，non- 

spe{~c binding CNS~)．speofic binding《SB}．B)Specific binding of[ H]Oltm．c J Seatchard analysis of[ HIOhm 

to o#om receptors on nl0l spleenlymphocytes． ～ = 《74±6)fanol／1 x10r cells．Kd= 《6．9±0．6)rmnol·L～． 

D)Effect ofOlan andNal olftthebinding of[ H]Olan． 
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both the increasing number of splenocytes and the 5 StefanoGB，Digenks A，Spector S，Leung MK，Bilfinger 

increasing concentration of[。H]Ohm The binding TVt Makman MH，et at-opi № sat~mces in all 
revealed equilibrium  when the concentration of cells i力 a￡e一柚 opiate receptor 0ni“ 证b 圯 h nan 

arrived at 2 x 10lo cells／L and the concentration of m~nunocytest and a roleininmmnasuppression 

r3H]Ohm reached 12 nmo1．L-J． Scatchard analysis Proc Natl ad Sci 993；90： 099一 03 
c删 thepresellce of a single sire． The radio and 6 
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bound to spleen lymphocytes could be displaced by the 
c0logical evidence for a sDed subtype of 8 ol~oid receptor 

unlabeled Ohm or naloxone． This suggested that the 【m human andinvertebratem'maune cell 

spleenlymphocy~s contain opioid receptor． ProcNatlAcad SciUSA199"2；89：9316—20 

In addition，01117 work demonmrated that Ohm at 7 ChuangTK，Killam KF Jr，Chuang LF，KIⅢg脚 ．Sheng 

low concentration stimulatedthe proliferation ofConA- wS·Olao 一 af Mu opioid receptor gcnc expressionin 

activated T．cells(0．1 prnol-L～ 一l nmol-L一 )， mmmr~cells- 

which means that the stimulating effect is mediated by Bi0c Bio~aysRes ㈨ 1995；216：922—30一 

the opi0id 。p lyITlph y慨 H0 ， 
a￡e Sin(B)l ； 28：48一 Oh

m 1 pmo 。 。 -10 nmol~L-1 甜 ‘ 

l l proliferation of LPS activated B cells
． It suggested u u 『l 

that opioid receptors exist mainly Oll T-lymphocytes 小鼠脾脏淋巴细胞上存在 阿片受体的证据 
The inhibifiOil of proliferation by high concentration of 

～ ^ ， 

，

卜  hanoi~L。。 ld not be b by

naloxone showing that it might be a direct action not ，越曼 ／ ／ 67 ， 。。：’ 0 、 
mediated by 叩ioid recep ． (中国科学院上海药物研究所，上海200031，中国) 

In conclusion， firstly， Ohm directly affected 

lymphocyte pmliferatioil through opioid receptors in 关键词 芬太尼；纳络酮； 阿片受体；T淋巴细 

vitro Secondly， the binding characteristics of 胞；B淋巴细胞；放射配位体测定；伴 豆球蛋白 

r3H：Ohm oll mouse lymphocytes showed satistactory 蘸 ；脾 
satm-ability．specificity．and reversibitity． Both results 

deⅢ? 呲 m0use。plcen lymphocyte。∞。咖“ 目的：用高亲和性 阿片受体激动剂羟甲芬太尼 
opi。m receptors 研究小鼠脾脏淋巴细胞是否存在阿片受体

． 方 

法：观察羟甲芬太尼(Ohm)对脾脏淋巴细胞体外增 

殖的影响及纳络酮的阻断作用；采用[ H]Ohm放射 
REFERENCEs 配体分析法检测小鼠脾脏淋巴细胞上的阿片受体 

l Wybran J，Appelbb~n T，Fanmaey JP，Gov~erts A- 结果：Ohm O l prnol·L～一1 nmol·L一 增加 CoilA 

itlgg~stJ 。 for 斯 诱导的T-淋巴细胞增殖
， 这种增殖作用可以被纳 

i r~tNonhw  ah“ “ bl。0dT }l0c 

络酮阻断． Ohm不能促进 LPS诱导的 B-I 细胞增mmune]1979 J ；I23
： 1068—70 ⋯ ⋯ I。 ’⋯  ⋯ ⋯  一 ⋯  

2 Bian TH．Wang XF，Li XY．Effects of m m and 殖．Ohm 0．1一l t~mol·LI1能够抑制活化的淋巴 

naloxone Oil prolifer~on oflymplx~ytes／n 细胞增殖． 这种抑制作 用不被纳 络酮阻断． 
AcmH诅m诅 s。n 995： 6：。 一 。 [ H] Ⅱn与淋巴细胞阿片受体的结合具有特异性

、 

3 BianTH．Li xry． Imtntmonx：duladng effects of morphine 一 

r。i 。 州 |卅o p aqueducLaI舯v一 饱和性、可逆性 结论：Ohm对静止及活化的 T— 

Aata Phammcol Sin 1995；16：121—4 细胞的促增殖作用是由阿片受体介导的．小鼠脾 

4 Yang SX，Li XY haIIce m of T lymphocyte 脏淋巴细胞上存在阿片受体 
fi~ration and sl／ppressioll of andb0 p删 uci1增 cell 

fonnmon bv r~thionine-enkephalin． 
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