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AIM ：To study the hast；mmune surveillance fuDC— 

Lions by the neuropeptide methionine enkephalin 

(met—enk)． METHODS：To measul'e the effects of 

met—enk on NK activity， the production and gene 

expression of anti—tumor cytokines tumor necrosis 

factor q(TNF_q)and interleukin一12 (II 一12)in 

vltro and vivo． RESULT：M et—enk promoted 

NK activity at 1× 10～ 一 1× 10一 mol·L ， in— 

creased TNF_q production both in vitro and in vi— 

w ，and enhanced II，12 p35 gene transcription after 

O．1 mg·kg for 6 d CONCLUSION：The up— 

regulating effects of met—enk contribute to the host 

neuro-immunomodulating mechan ism against tumors 

and invading antigens 

Enkephalins and endorphins were originally de— 

scribed as the endogenous ligan ds for the morphine 

receptors in the brain． In addition to their central 

nervous activity， an immunomodulating action of 

the enkephalins was first reported in 1979 ． Me— 

thionlne anke-phalin(met—enk)regu[ated a variety of 

immunological respo nses， including enhancing the 

proliferation of human peripheral lymphocytes and 

mouse spleen cells，regulating an tibody production， 

natural killer cells(NK)activity and synthesis of a 

number of eytokinesL 。 ． These results suggested 

that met-enk might be used to elevate the bo dy re— 

sistance to cancer and other diseases， or diminish 

autoimmune respo nses which are detrimentaI to 

host To elucidate that met—enk has the activity of 

anti-tumor through related immune regulating re— 

spo nses, this study is to investigate the effects of 
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met—enk oil immune surveillance and immune 

defence functions 

M ATERlALS AN D M ETHODS 

MIce BALB／c and C57BL／6mice，6—8wk old．19— 

23 g were purchased from Shanghai Animal Center，Chinese 

Academy 0f Sciences． 

Cell lines L929 eelI lthe (tumorigenic rnurine fibre- 

blast1 and YAC一1 ceI1 line(a Moloney leukemia vitu~induced 

mola~T—lymphoma)were obtained from Shanghai lnstimte of 

Cd1 Biology，CI1jn船e Academy of Scienecs 

Agents RPM I 1640 med ium (Gibeo Laboratodes) 

supplemented with 10 ％ newborn bovine s~．rtlm (NBS， 

Shanghal Shisheng Co)，HEPES10 mmol·L (Ftuka AG， 

Switzerland)，L—gtutamine 2 mmol·L～，2 mercaptoethanoi 

50 mo卜L1 (Fluka)，penicillin 100 ku’L and strepto— 

mycin]00 mg’L Met enk．htx>polysaccharM~ (LPS)． 

deoxyribonuclease(DNase)．and trysin wtre purchased from 

Sigma Co  Dactinomycin (Dac)． dJethyl pyrocathonate 

(DEPC)，and MTT Ⅶ廿e from Fluka Co  Gu[tnidlne k~oth· 

iocyallate was from Gibco Lab and N一[auroyl sarec~in Na from 

Ametsham Co d[~-32P]ATP was the product 0f Beijing Fu 

rui Company of Biotechnology [ H]TdR W越 from Shang— 

hal Institute of Nuclear Research．Chinc~e Academy of Sci· 

cnces Random primer la10eled kit was from Boehringer 

Mannheim Co  Plasmid PUC BM20一ILl2 D35 cDNA was 

COilstructed in 011r Lab Hind 皿 and EcoR 1 were from 

promega Co  Crystal violet was from Shanghai Chongmin 

Chemical Reagen t Factory 

Culture of maerophRges M ttrine peritoneal macrophages 

、 efe harvested from BALB／c mtce 4 d after an iP jÏection of 

1 mL 3％ thioglycollate broth Ce lls were harvested by peri— 

tonea[Lavage and purified adherence to 24一well culture 

platefor 2 h(37℃ ，5％ c ) M ter removmgnonadher— 

ent celts．maerophages were cultured with different ageal~ for 

20 han d all supernatants frozen at 20 ℃ ． 

TN F_n act|vtry msay The TNF— activities were deter· 

mined by cytotoxicity assay against L929 celts ． 

NK cell activity assay【 】 YAC一1 target cells(1×109 

ceils·L )w e labeled with [。H]TdR 370 MBq·L at 

37℃ fc~2 h．washed with a Iarge ex of medium thrice 

an d suspended at a final den sity of 1×10 cells·L 1n RPM I 

164O． Mouse splenccyt~ suspensions we prepared al：2× 
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10 viable cel1·L|1 in RPM I 1640 media as effectors
． 100 

L of splevn effeetor cells at ratio of 100：1(E：T ratio)wm  

mixed in triplicate wells with OO“L o{1×1 target cells in 

96-well plates． RPMI 1640 (0．1 mL)in blank group， 

2 5 ％ Triton×100 (0．1 mL)in maximaI release group 

Afterineuhadon at 37 ℃ ln 5 ％ C for 8 h． the culture 

eelk 州 etreated with0．15 ％ trypsin and 0．0125 ％ DNase 

for 30 rain． Th ceils weTe collected onto gla嚣 fiber papers 

an d detected by l~quM scintillation Results were expressed： 

Specific release (％ )= (Blank-Test)／(Blank-Maximum ) 

x100％ (dpm) 

RNA Iselatlon and analysis Two hours after mice 耵 e 

ip met·enk． total RNA was 

splenocytes by the acid-guanid／um— 

extracted from motl~ 

form method RNA samples (30 ) denatured with 

form ~!dehyde we~e applied on nitrocellulose filter in the pres— 

ence of 5 x starchrd satine citrate(SSC)andfixed by heat 

(80℃ for 2 h) Prehyhridizati~a(68℃ for 2—4 h)and 

hybridization(ovemlIght at 68℃ )were carried out jⅡa mix— 

tttre containing 5xDenhardt s solution，5 x SSC 0．1％ SDS． 

200嘴 ·L denatured sperm  DNA． The membrane~were 

washedtwice with 2x SSC 0．1％ SD8for 30rain at 65℃ ． 

O．1x ssc O．1％ SDS(2 x15 rain)and O．1 ssc (2 x15 

rain) The hybridi~tion probe w丑s prepared from mRrine 

IL一12 p35 cDNA and Labeled with d[a一船P]ATP using ran— 

dom primers Dot Motfikers~．vere expo$~ toX-ray film at 

一 70 ℃ Autm'adiograms weIo~scanned with a laser dertsito． 

m etel"， 

RESULTS 

TNF-ct production TNF- production from 

murine peritoneal macrophages was enhaneed by 

met-enk only at high concentration(5,umol·L )． 

when macrophageswerei
．
nduced by LPS，no syner— 

getic effect of met-enk at differc一 concentrations(1 

X 10 12 — 5 X 10 m0l·L一 ) was observed 

(Tab1)． 

However，after C57BL／6 mice were ip met- 

enk 0．1 and1．0mg·kg一 f0r6 d．the serum TNF— 

d level of the lower dose group was marked ly 

stronger than contto1，hut less strong than  that of 

LPS(after 2 h)ipwith 5mg·kg (Tab 2) 

NK cell activity Mouse non-adherent spleno- 

cytes treated with met—enk exhibited a marked in— 

cFe~se in NK activity Met-enk 1× 10— — 1 × 

10一 mol’L directly augmented the NK activity 

in vitro(Tab 3)． The chang e was correlated with 

an increased concentration of met—enk 

I l2 p3S gone expression in mice In vitro 

Tab 1． Effect ofmet．enk on TNF-~ production from mouse 

perIt0n蚺 I m acrophag~ sfimnlated -~flth or without LPS in 

~itro． 目 4wellslbrl hI唧吣辞岫把(poo~ tl啪 lsmice)． 
x ± 5． P< 0．0】 s oumtro1． 

< 0．01 5 wi ttumt LPS contro1． 

Tab 2． Effect ot Ip met-enk on TNF．Q levels in_ 
serum． 月 5micef盯 砌 掣椰 p． ±0． 

< O．05， 。P< 0．01 control； P< O．01 ps LPS0r p． 

Tab 3． Effect 0fmet．enk oil NK celltctlvIty 0f印b∞ 

(effeetar：ttmet 100：1)抽 帅 ． 3 weHsfor1 h0一 

m噼 ∞Ie(p∞．edfrom 15 m．te)．j± ． 

< 0．05． ‘P < 0．01 Om tro 1． 

Met-erI mot·L‘ NK activity 

(specific eytotoxieity％ ) 

0 

l0‘ O 

l0一。 

10—8 

10— 

lO 

l0 5 

40．6±5．7 

50．6±4．6 

51．0±8．3 

53．7±6．0 

60．3±3．8 

54．4±5．6b 

61．3±4 O 

the IL-12 p35 gene expression ofL929 ceUsW船not 

affected by met-enk although differemt concentra- 

tions were administrated (data not shown)． How- 

ever，met—enk ip 0．1 mg·kg～ and 1．0 mg·kg。 

for 6 dincreased IL-12 p35mRNA expressionfrom 

murine splenocytes． the effect of highel"dose ∞  

moremarkedly(Fig1)． 

D巧CUSSION 

TNF-d plays a role in immune surveillan ce，it 
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F|g l· Met-enk enhances mo啮e 1I．-12 p3s窖ene tIp 蚰 

in " ． A)Control；B)Mebcnlt O．1 mg- -1 x 6 d； 

C)1．0mg。kg x 6 d． 

was likely to be a factor of inherent anti-neoplastie 

aetivLty ”1 h ， ． Our v fk demonstrated that 

met—enk(5 x 10 tool·L )stimulated directly the 

TNF一 production from mouse peritoneal 

rnaerophages The result that met—enk at lowet 

dose regulated I he production of TNF一口in vivo sng ． 

tested that this opioid peptide as an effective med ia— 

tot in the neuroendocrine and immune network 

would contribute to immune surveillance． As high— 

el"dose of met—enk did not exen any intluence on 

TNF-a in 7Jt?g．)．it n~'ly he due to an involvement of 

other secondary messenger systems which 

abolished its iuitial effect on TNF．口 production 

indirectly 

In vitro studies showed that met-enk at higher 

concentrations(1×10一 一1×10— m0J·L’ )was 

effective in potentiating NK cell activity from nor． 

mal mice，suggesting that there might he a direct 

stimulating effect on NK cel1． Numerous observa． 

tions showed that met．enk could modulate NK eelI 

activity in vitro and in vivo Nevertheless ，some 

studies reveated opposite effects of met·enk ／e， 

stimulation． suppression or both(。· 
． These data 

suggest that the regulatory mechan isms governing 

the response of immune cells to enkephalins he 

rather complex． 

IL-12 js a heterodimeric cytokine that call act 

as a growth factor fof activated human T—and NK 

cells．enhance the cytolytic activity of human NK／ 

LAK cells and stimulate the production of IFN． 

7[11]
． The expression of IL．1Z p35 mRNA was 

increased by met．enk in vi∞ ． It may be closely 

related to neuro-immunomodulating mechanism of 

enkephalin，however． Ilto obvious changes of IL-12 

gene expression in L929 cells in vitro were ob． 

served． suggesting that the up-regulating effect of 

met-enk on IL-12 gene expression not be a direct 

action． 

fn a word，met．enk enhanced the function of 

immune defense against tumors and invading anti— 

tens through elevating NK activity，stimulating the 

production and gene expression of some cytokines 

such as TNF一口，IL-2，IFN一7 and IL-12． 
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关键词 甲硫氨酸脑啡肽 ；肿瘤坏死 因子 ：自然 杀伤细胞 纽荜域 玺．基因表达 办耐色 的影响．结果：Met．enk(1×10一一1×10 mol 
· L )能增强 NK细胞活性． 体外，体 内均能刺 

激 TNF— 的产生． ip 0．1及 1 mg·kg ×6 d可 

增强 IL-12 p35 mRNA 的表达． 结论：Met—enk 

上调抗癌细胞 因子及 NK活性，在癌症监督中起 

一

定的作用 

二聊 ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ⋯ ～ 
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氯代斯阔任对多巴胺受体的作用 

陈丽娟，姜 勇，庞大伟，周启霆，金 国章 (中国科学院上海药物研究所，上海200031．中国) 
一 — — 一  

Effect of(±)12·chloro~oulerine 0Ⅱbrain dopa- 

mine receptors 

CHEN Li-Juan，XI Yong。PANG Da—Wei，ZHOU 

Qi—Ting，JIN Guo-Zhang 

(Shanghai Institute Materla Medica，Chinese 

Academy ScOnces．,Shanghai 200031，Ch ina) 

KEY WORDS (±)12一ehloroscoulerine；dopamine 

receptors； (一 )stepholidine； catalepsy； stereo- 

typing 

AIM ： To assess potencies of tetrahy． 

droprotoberberines (THPB) and hydrobenzyl- 

tetrahydroisoquinollnes(HBTI)on DA receptors． 

METI10DS：The receptor binding assay with calf 

strlatum to Dl and D2 receptors，and the animal be- 

havior tests were used． RESULTS： (± )12． 

Chloroscouhrine(CSL)was the rn0st potent one 

among the THPB and HBTI． The affinities of CSL 

toI)l and receptors were 13 and 51 nmo1．I ． 

respectively． In rats，CSL showed an an tagonistic 

effect on the stere~Jtypy and induced catalepsy． In 

the 6．OHDA 1esioned rats， however． CSL exerted 

the agonistie effect to DA receptors． coNCLU． 

Sl0N：CSL had dual actions to DA receptors and its 

effects were similar to that of(一)stepholidine． 
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关键词 (±)12一氯代斯阔任 ：多巴胺受体：左旋 

干金藤立定：强直性末僵：刻板 孑 

A 
目的：lj二较四氢原小檗碱同类物(THPB)和氢化 

苄基一四氢异喹啉类(HBTI)两类 化合物对 DA受 

体的作用强度，从而找出对 DA受体作用更有效 

的化合物 ． 方法：用小牛纹状体膜蛋 白对 D。和 

受体进行放射受体结合分析井进行大鼠行为实 

验 ． 结果：(±)12．氯代斯阔任(CSL)对 D】和 

受体的亲和力分别为 13和 51 nmol·L-。，与先导 

化合物左旋干金藤立定【(一)stepholidine，SPD] 

在同一水平，动物行为实验表明它对 DA受体有 

阻滞作用，但在超敏条件下．出现激动作用．这些 

特点 与 SPD 的作 用类似 ． 结论 ：CSL是 目前 

THPB中对 DA受体作用最强者．与 SPD类似是 

对 DA受体阻滞剂兼有激动作用 

左旋干金藤立定(SPD)是四氢原小檗碱同类 

物 (THPB)的先导 化合物，经生化药理．神经药 

理．电生理等十多种试验，证明它为多巴胺(DA) 

受体阻滞剂 11 并优先作用于 I)l受体 ． 用 6． 

羟基多巴胺(6-OHDA)损毁大鼠单侧黑质，使 DA 

受体超敏，SPD则引起旋转行为的激动作用l5 】． 

这种特性很 引人注意，因为在 DA受体阻滞剂中． 

尚未见报道这种现象 ．颇有研究的价值 sPD已 

用于临床治疗血管性头痛和偏头痛．多动症等疾 

病 J，并有降低眼内压作用 g 为了找到更有效 

的化合物．化学合成了 THPB和 HBTI化合物． 
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