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A ： To study the involvement of opioid 

receptor of periaqueductal gray (PAG) and 

hypothalamie．pituitary．adrenal(HPA)axis inthe 
effect of inlratheeal morphine 013 immlme 

function． M咂．I3}I(1IIs：Rat splenic rlatlll~ 

killer(NK)cell aetivity was determined by a 
europium release assay； the coneanavalin A- 

indueed splenic IL-2 pn~duction，TNF-f~aetivity， 
and Serum TNF_a level were determined by 

colorimetric thiazolyl blue tetrazolium bromide 

(MrI')and gentiatl violet assay，and ~ertlm 
eortlcotrophin (ACm ) level by radio． 

immunological method after intratheeal injection 

of morphine and PAG microinjeetion of naloxone． 
RESULTS： Inlratheeal morphine inhibited 

splenic NK cell aetivity，Ⅱ，2 production．TNF-~ 
activity． and increased in Serum ACIH leve1． 

Microinjeetion of naloxone 1 职 into PAG 
partially antagonized the inhibition of NK cell 

activity andthe eleyation of 8erllm AC1H level by 

m0rDl1ine． C0NC1 )sI(】N： The opioid 

receptor of PAG involved in the suppression of 

NK cell activity by intmtheeal morphine．which 

WaS aeeompanied by an activation ofHPA axis． 

Adn~istration of morphine into epidural 

and intraflaecal space are efllciently applied in 

clinic to control postoperative I西n and c．al3cer 

pain． Intraflae~ 40 Or epidural injection of 
morphine 1 mg into nJdents Or postoperative 

patients re~uhed in a fllJl~pression of immune 

flll~ OlrlL1,2J． 

Although the mechanism of morphine． 
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induced immunosuppresslon r目丑airls unclear， 

that momNne interacts dlrecfly witIl opioid 

receptor present Oil the surface of immunoeytes 

might be a dlfeet pathway contributing to the 

irnmunom~tulatory effect of morphineL ． 

However，evidence provided s~-mther~ ssibifity 

——aTl indirect pathway． Central n~rgous system 

played an important mle in the suppressed 

i玎mm e StatUS pmdueed by morphineL 一 ． 

Activation of r口0lhalan1ic．pituitary-a&enal 

(卸PA)axis might be one 0f other potential 

pathways mediate the effect of morphineL ． T0 

~ t／nlne the involvement of opioid receptor of 

periaqueductal gray(PAG)and m，A axis in 
inumⅫml0dIllat0w effect 0f int~ heeal iectlon 

ofmorphine．rat splenic natura1killer(NK)cell 

activities， 00ncana讪 n A (Con A)．induced 

splenic intedemldn (IL)．2 pmductlom，tlllIlOr 
necrosis (耵 )．B aetivities，~l-um 肿 ． 

n， and eoraeo~phln (ACm ) level were 
investigated after intratheeal iniectlon of morphine 

andPAG micminieefion ofnaloxone． 

1̂ ’I脚 l̂ S月 IE’IlIoDS 

R朗驽印l侣 RPⅧ ．164o culture illII1 

(Gibeo Co)supplemented with10％ fetal bovine 

~l-um． 皿 PES 10 mm0l·L_。， I|tamine 2 

mm0l·L-。． bemylpenicillln 100 kU·L一 ． 

streNo~ cin 100 ·L_。，2_n1erc耐 0ethan0l 50 

王上lI】l0l·L‘ ， pH 7．2． Con A， rec0咖【birm t 

human interleukin-2 (皿 2)．daefinomyein， 
a【1d gentian violet w DDDducts 0f Sigma Co． 

Rec0瑚bjnam routine 肿 ．a oⅡ1 Ger~ ne Co． 

az0lyl blUe teⅡ∞ urn bmmide(M兀')was 
from Flul~ Co． Mon)h'me was lm Shenyang 

n耐 Pha珊 aceLnjcal F丑咖 ． Naliixone was the 

p~ luet 0f Sehc~l of PllaⅡna ， aI1 aj Medical 

University． Enhancement solution was c0m 

Phanmeia Co． 

Ra侮 Wistar ra协 (0，n=30，3—4 
month old，280—300 g)w provided bv 

Shan ai Ex~ mental Anirr~一l Center，ChiII~Se 
Academy of Seienees (Grade 1I， Certificate 
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№ 005)． 

0eⅡ culmre YAC．1 cells，a routine T- 

cell lymphoma，from Shanghai Cancer Hospital， 

were incubated in an RPMI．1640 complete 

medlll['n(15 x 10s cells·LI1)，supplemented 
with a labeling mixture containing 脏 n 25 

mmo l·L_。。№ Cl 30mmo l·L_。．KCl O．5 mmol 

·L～ ，MgC12 0．3 mmo l·L_。。dextran sulfate 20 

啦 ·L～ ，pentetic acid 5 pmol·L_。，and EuC13 

1 V-mo l·L_。． Th e enlture medium Ⅵas renewe d 

every 2 d． After a 4．d incubation．cells weIe 

washed byRPMI．164Ofor5血nes and adjustedto 
1 x l0s cells·L as the target cells to examine 

NK cell activity． 蚴 cells．a哪 -sensitive 

routine fibmblasts，were kindly pmvided  by Dr 

Wu-Ming DONG (NIEHS／NIH， USA) to 
determine肿 aefivi押． 

PAG IaⅢ One week before 

micminjeefion，a stainless stee1日lide(0D 0．5 
m )with an inserted cannula(OD 0．28 m ) 

was implanted to PAG ( ．6【o 6 )under 

penwbarbital anesthesia(40 mg’ks一1，ip)． 
Intrathetal hmlalanlalima A polyethylene 

~．heter(PE-10，ID 0．28 mm，0D 0．61 m ， 

C Adams，Parsippm~ NJ)waB inserted into 
spinal subarachnoid sDace between IA and L5 

vertebrae and adv~ ed for 3 em under 

pentobarbital anesthesia(4O mg‘kg～，ip)1 wk 
after PAG implantation． Any rats showed 

neurologlc deficitwere excluded from studies ． 

Dnlglaiect~ Morphine 40 (0．8 g‘ 

L )or normal saline(NS)50uiweIe injected 
into inmlthecal space by implanted tubek 12 h 

after intrathecal implantation． Naloxone 1 

(1 g·L )or Ns1 Ⅵasinjectedinto PAGt 

5 rain after intrathecal injection． T1 
micminjecfion sitewere c0n rmed byinjection of 
Almne Black 10B into it after experiment and 

c0【叩 ng the brain slices with 山e mt brain 

atlasLto ． Ei—1t hours after morphine ecfion， 

鹏 were decapitated，自pI w∞ mashed to 

~ duce a siTlgle cell en8iDn． 
NK cell aatvityL“ Rat splenic NK cell 

activity which wa8 n 蛆 by a release of 
europium-hbeled target cell (YAC．1)based on 
tl1e time-resolved  fluorometry． rIt sDlenocytes 

were adjusted to 1 x l ol cells·L_。．E：T 
(effector：target ratio)=100：1． The NK cell 
activities weIe ealc~ated： 

％ lysis ： (experimental release-spontaneous 

release)／(t~xJmurri release．spontaneous release) 

Ⅱ，2 productionL“ and assay TheIL广2_ 

dependent cellline CnI．一2was washed twice and 

adjusted to 6 x 10 cells·L～． Mediuln(100 
gL)containing noⅡ广2。different standard unit of 

Ⅱ or each diluted supematant(1：2。l：4． 

1：8) were added in triplicate to tl1e well 

containing 25 c11I广2 cells． The Dlateswere 
incubated at 37℃ in a humidified atmosphere of 

5％ C鸥 f0r2o h． Mrr(5 g·L_。，dissolved 

in PBS 0．01 mol·L_。，pH 7．4)10 gLⅥ丑s 
addedinto eachwellforthelast 4-hincubation． 

Solution (100 吐 )eontaining 50％ N，̂ 乙 

dimethylfommmide(DMF)and 20％ sodilgn 
lauryl sulfate(SDS)we∞ added to each well to 

sohblize the册 formazan． Havingbeenmixed 

thomughly for 30 rain to dissolve the dark blue 

c舢 砒 25 qc，the plate was read oll the 
EUsA autoreader at atest wavelengthof 570l1m 

and areferencewavelength of655 nll1． TheⅡ广2 

level of supemata~twasachievedby the standard 
Clll~e． 

TNF pfqlIlc鼬 I and assay TNF．8 
production was taken as IL-2 production．25× 

1 I929 cells in 100“L of comp lete medluln 

W~l-e added to wells of 96．well flat．bottomed 

plales and incubated overnight to achieve 

confluence ． After incttbation the m~ llitl was 

decanted and fresh comp lete mediuIn 1o0“L 

conta ins dactinomyein 6 nag·L一 was added  to 

each wel1． Following a 6】r吐 r 3o_r n 

incubation， 100吐 serial dilufions of the 

supematants were added in triplicate to the wells 

and tl1e satne volume of known amounts of 

recombinant r~rine哪 _q Was addedto reference 

wells to generate a stand~ clⅡ in each plate． 

Afteran additional 18-h incubofian at 37℃ ．the 

vil嚷 coils w∞ fixed and stflJned with 0．2 ％ 

gentian violet in 2％ ethanol for 15 min． Ttle 

cellswere washedwith water and air dried． An  

aqu栅 s solution of 1％ sodium  dodecyl sulfate 

(200 )in disti1led water was added to each 
well to solublize the gentian violet． The phte 

was read on the EuSA autoreadel"at a test 

wavelength of570 nm and a ef mr1ce wavdength 

of 655 m ． 皿 ~rtliil ，IT ．n level w踮 

achieyed o12 the standard etlrye． 邢 _B activity 

was calculated：Cytotoxieity (％)：(Contro1． 
test)／Controlx 100％． 
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ACI'H radioirmmunoassay ACrH was 

measured by radioimmucoassay using an RIA kit 

(Diagnostic Products Co，USA)．B1ood samples 
were taken at 7：00．set at 25 ℃ for 1 h and at 

4 ℃ overnight． Serum samples w册 stored at 
一 70℃ before assay． 

REs1_皿 

Intrathecal morphine 4o (5O )showed 
a suppressive effect on the sDlenie NK cell 

activ with an elevation of sermn Ac1H level 

(P<0．05)． nle Con A—induced IL-2 pmdue— 

tion and TNF-~activity were also inhibited by 
intm出ecal mc ne，whereasfl~lllnl耵 -ctlevel 

was not significantly M~red (P > 0．05)． 

Naloxone 1 (1 )miereinjected into PAG 
after intratheeal injection of mo rphine partially 
antagonized the inhibition of NK cell activity and 

the elevation of ACIH level produced by 

mo rphine (P<0．05)． However， naloxone 
failed to attenuate the suppressive eff ect of 

mo Whine on Can A．induced IL-2 production and 

TNV-~activity of splenocytes． Naloxone alone 
showed no si~ficant effect on splenic NK cell 

activity，Ⅱ，2 production，耵 一8 activity，or 
serum邢 _alevel(P>0．05)，but produced a 

decrease of serDnl ACIH level(P<0．05)． 

( 1) 

Tab1． EM st 即ic邢 咖  瑚吐嵋眦 1 -m幻 rat 

peril叩— gray{PACT)皿 印- NK cell艟 嘶 。Con 
血 耐 I 2 h出∞ ． 聊 ． activity。 鞠邢m 1 a 

aeevity-and ACI'H level aftra-缸岫曲d  Iel蚰呻 0f 

m咂l衄 坤 舶 Pg． ± ． ，0．05． <0．05 催 NS+陋  

group． 叩 >0．05， <0．惦 w m m +NS group． 

DlSCUss10N 

OLlr present result showed that naloxone 

miereinjeetedintoPAG，a sitewas consideredto 
have a nal~one—reversible suppressive eff ect on 

NKcell acfivitywhenmorphinewas miereinjeeted 
directlyintothis site[6,9,12]

． partiallyan[agoitilA．~d 

the inhibitory eff ect of iutrathecal mo rphine on 

splenicNKcell activity． It suggestedthat opioid 

receptor of PAG might mediate the inhibition of 

NK cell activity produced by intrathecal 

mo rphine． But the other sites 0f CNS and the 

pathway from CNS to immunacytes remain 

unclear． 

11le results that intrathecal injection of 

mo rphine and PAG miereinj ection of nal~one 
were accompanied by an  increasing and 

recovering of ACIH levels． which linked 山e 

ability of morphine to elevate hypothalamic 

corticotrophin、releasing factor(CRF)levelsL 

and in turn to induce the stimul~on of adrenal 

cortieostereids which had an inhibitory effect on 

inlnlunefunction． It suggestedthat one potential 

pathway(SPA axis)mediate immunosuppressive 
influance of mo whine transmitted from action of 

opioid receptor of PAG to peripheral NK cell 

function，but there were otherreports showed that 

acute mo rph~ 一induced suppression of blood 

lymphocyte activity lacked the involvement of 

pitnitary and adrenal factomL ． TheⅫ ult that 

ualoxone alone decreased serum ACIH levels 

suggested that the endogenous opioid peptides 

Jllight regulatenenllal hormone secretion． 

Con A (I"-cell mltogen)．induced Ⅱ，2， 

production(I"-cell cytokine)and sertlnl 
TNF—q level(Ⅱlacrop】lage cytokine)aIe responses 
due to effects on T-lymphoeytes and macre． 

pIIa s． The fact that differential ~ ating 
effects of the same dose naloxane miereinjeeted 
iuto PAG on mo rphine-indu ced suppression of 

splenic NK cell activity。 Con A．indu ced Ⅱ，2 

production，TNF-~acti~ ，and serum TNF—q 
leve1． indicated that PAG opioid receptor and 

唧 A axis did nat contributeto effectof morphine 

on T-lymphocyte andmacropIlage asit onNKcell 

witI1 this dosage and at this time point． It 

suggested that the different pathway or time． 

删 I挑 mediate the immunosuppressive eff ect of 

i~-athecal morphine on different s0ur∞ of 

immunocytes． 
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中脑导水管周围灰质徽■注射蚋洛酮 

对鞘内吗啡诱导的免疫抑制的调节 

麓  学 R 1 1]3 

关键词 直逵封；堕壁；墨坐董旦垦壅堕； 
塑整堂；自然杀伤细胞；t~ -2；肿瘤坏死 

因子；促皮质素 墨嚣 芝 

目的：观察中脑导水管周围灰质(PAG)的阿片受体 

和促皮质素(Acra)在鞘内吗啡影响免疫功能时的 

作用和变化 ． 方法：用铕标的靶细胞检测大鼠脾 

脏 自然杀伤(NK)细胞活性 ． rr和结晶紫蓝法分 

析CanA诱生的脾细胞自细胞介素．2(IL-2)，肿瘤 

坏死因子 rNY-~活性和血清 TNF_n水平，放免法 

测定血清促皮质素(Acre)水平．结果：鞘内注射 

吗啡抑制脾 NK细胞活性 ，Con A诱 生的 IL-2和 

活性，并伴有血清 ACTH水平的上升． PAG 

微量注射纳洛酮部分拮抗吗啡引起的 NK细胞活 

性的抑制 ，伴 ACTH水平恢复． 结论：PAG内的 

阿片受体参与鞘内注射吗啡引起的 INK细胞活性 

的抑制 ，同时伴有 HPA轴的激活 ． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

