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Preproenkephalin mRNA enhanced by combination of droperidol with 

electroacupuncture 
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(Department of Neurobiology，State Key Laboratory of Medical Neuroln'ology，Shanghai Medical 
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AIM ： To study the expression of pre 

proenkephalin (PPE) mRNA following elec— 

troacupuncture (EA )combined with droperi— 

dol(Dro)．an antagonist of dopamine recep— 

tors． M ETHOD： The brains of Sprague— 

Dawley rats were sectioned after combination 

of EA with Dro and nonradioactive in tu hy， 

bridization bistocbemistry(ISHH)technic was 

used． RESULTS： Tan hours after EA，the 

expression of PPE mRNA was enhanced； 

when EA was combined with Dro，the expres 

sion of PPE mRNA was further enhanced in 

many pain—modulation—related nuclei．such as 

eaudate—putamen，sceumbens，septal nucleus， 

diagonal band nucleus，amygdala，hypothala— 

mus，periaqueductal gray (PAG)，interpedun— 

cular nucleus，substantia nigra，and the dor 

sal horn of spinal cord (1ayer I-II and III—IV)． 

CoNCLUSIoN： Dro promoted EA’s action on 

the PPE mRNA expression， which underlie 

the mechanisms of Dro potentiation on 

acupuncture analgesia． 

KEY W ORDS enkephalins；droperidol；dec 

troacupuneturet in situ hybridization；central 

nervous system ；messenger RNA 

Enkephalin is an endogenous opioid pep— 

tide with strong analgesic effect in central her— 

VOUS system (CNS)． It inhibits the activities 

of pain related neurons “． Acupuncture pro— 

motes the synthesis and ielease of enkepha|in 
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in brain． which plays an important role in 

acupuncture analgesia (AA ) ． Antagonists 

of dopamine receptors potentiated AA ’”． 

Preproenkephalln (PPE)mRNA increased in 

spinal cord and medulla following dec— 

troacupuncture (EA ) 、， indicating EA can 

augm ent gene expression．This study was de— 

signed to investigate the PPE mRNA expres— 

sion following EA combined with droperidol 

(Dro)， a dopamine receptor antagonist． by 

using a nonradioactive in situ hybridization 

histochemistry (ISHH)technic．t0 explore the 

potentiating effect of Dro on EA． 

M ATERIALS AND M ETHoDS 

TIssue prepm-atlon Sprague DawLey rats(￡， 

一 16，200士 8 30 g)were divided into 4 groups{A) 

normsl saline(NS，2 mL，iP， 一 3)，B)NS+ EA ( 

一 3)·C)Dro(1．25 mg·kg～t_p． 一4)t and D)Dro 

+EA ( 一 4)．The treatment of rats conformed to the 

guidelines of Internatiorm1 Association for Study of 

Pain ”．EA was applied at right Zu—San—Li”(St 36． 

between muscle anterior tibialis and muscle extensor 

digitorum 1ongus)and Kun Lun (UB60．between 

the rip of the external malleolus and tendo ealcaneus 

points with ModeL G6805 EA apparatus(Shah窖hai)． 

The needles were inserted 0．5 em．Dense—sparse fre— 

quency of wave was selected and the intensity of EA 

was adjusted to the extent which provoked a slight 

contractIon of hindlimb．EA was applied at the 10th 

mln after medication and kept on for 20 min． Ten 

hours after EA t the rats were anesthetized with so 

dium pentobarbital(40 mg·kg～ ，ip)and perfused 

with 4 paraforma Ldehyde．Coronal brain sections of 

5O m were traosferred to cryoprotectant soLution：”
．  

ISHH Digoxigenin (Dig)一labeled RNA probes 

were synthesized by in vitro transcription of PPE c0m一 
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p]ementary DNA (cDNA)contained in plasmid vectors 

( gift from Dr J HONG．National Institute of Envi— 

ronmental Heahh Sc[ences． Research Triangle Park 

NC．USA)．The RNA probes were Iabo led by using 

DIG RNA labelling kit (Boehringer Mannheim Bio— 

chemica，Germany)． The PPE cDNA was 1inearized 

with S cI enzyme as template for the tTanscriDtian． 

The pro~edure of ISHH was done with a free 

floating method ”．Briefly．after prehybridization pro— 

cedures，the brain sections were hybridized with Dig— 

labeled PPE cRNA probe (0．5 mg·L一 )in hybridiza— 

tJon buffer at 37℃ for 16—24 h．Then the RN8se(20 

mg·L ) was added to digest unhybridized probe， 

followed by incubating brain sections with antibody 

(anti-Dig alkaline phosphatase conjugate，1 j 500)． 

The s nals of PPE mRNA in neul~ons were detected 

by Dig nucleic acid detection kit (Boehringe r 

M annheim ．Germany)， 

For identifyi g the specificity of hybridized sig- 

rials，hrs1．sectio were treated wi th A)RNa缱 to di， 

ge st the PPE mRNA followed by incubation in probe— 

containing hybridization buffer，and B)incubatlon in 

hybridization burfer without probes． 

Two indices were measured simultaneously to 

quantlfy the PPE mRNA changes in the neurons with 

computer。。assisted image processing system (FG一100一 

AT，Imaging Technology Ine，and TV-Camera．RCA 

Inc·USA)．Th亡first 8a the gray level of cell image ． 

indicating the quantity of expressed mRNA F the sec— 

ond was the area with PPE mRNA ．indicating the 

number of positive neurons． Brain structures were 

identified by reference to the rat atlasfl01． Data were 

analyzed by 2 test between 2 samples． 

RESULTS 

In sections treated with RNase or incu— 

bated in hybridization buffer without probes， 

no signals were found． 

In contro1 rats，PPE mRNA positive neu— 

tons were found in eaudate nucleus，acL~m— 

bens， lateral septal nucleus， diagonal band 

nucleus，preoptie area，amygdala，nucleus of 

hypothalamus． nuclei of midbrain (such as 

interpeduneular nucleus， PAG ， substantia 

nigra，and red nucleus)． These results are 

consistent with previous study。”． 

Compared with contro1 animals，the PPE 

mRNA expression showed no obvious increase 

when Dro alone was used．EA caused an in— 

crease of PPE mRNA expression in caudate 

nucleus． aceumbens． 1atera1 septum ， 1ateraI 

preoptic area。ventrolatera1 and arcuate nuclei 

of hypothalamus．amygdala． PAG ． interpe— 

duncular nucleus．red nucleus，and spina1 dor— 

sal horn，but no obvious change in diagonal 

hand，media1 preoptic area and media1 area of 

hypothalamus．W hen EA was combined with 

Dro，the PPE mRNA expression was further 

enhanced in atI the nuclei meationed above 

(Tab 1．Tab 2 and Fig 1．Plate 1)．Little ex— 

pression of PPE mRNA was noted in thalamus 

in 4 groups． 

DIsCUss10 

W hy the combination of Dro with EA fur— 

ther enhanced the expression of PPE 

mRNA is a matter of interest．The increase in 

PPE mRNA could be due to either inereased 

synthesis or decreased degradation，which is 

associated with an increased utilization of 

enkephalins．EA accelerated the biosynthesis 

and  release of enkephalins ’ ．which resuhed 

in the increase of PPE mRNA．On the other 

hand， dopamine inhibits the activity of 

enkephalinergie neurons．Dro，a dopamine re— 

ceptor antagom st' can dim inish to som e ex— 

tent the inhibition of dopamine on enkephalin— 

ergic system． Combination of EA and Dro 

may 1ead to the further jncrease of enkephalin 

release， which would necessitate increased 

synthesis of precursor．However，PPE mRNA 

can not demonstrate directly the release of 

enkephalin in vivo，which is the shortcoming 

of this study． 

EA has nOt only an immediate effect．but 

also a long—term one(ie，when EA stopped． 

the effect still remains for a long time)．The 

PPE mRNA expression does not seem to be 
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TIb 1．Effect of EA+ droperldol oB preproenkephalin mRNA in rat brains(intensity of positive signals，Indlcat~l 

in grly level·i± ) 

P< O．05， P< O．01 NS P< O．05， P< O．01 w NS+EAI P< O．05， P< O．01 Dro． 

Tab 2-Effect of EA+dmperIdoI om prepro~nkephalln mRNA in rat brains(ireas with PPE lmqNA in Ileurol~． 
um ／anit， 士 ) 
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且的：观察氟哌利多与电针(EA)合用后前脑啡 

肽原(PPE)mRNA 的表达． 方法；氟哌利多 

与电针合用后取大鼠脑切片，以非放射性的原 

位杂交组织化学技术观察 PPE mRNA． 结果； 

电针10 h之 后，PPE mRNA 的表达增强 了； 

而 EA与氟哌利多合用后 ，PPE mRNA的表 

达在许多与痛觉调制有关的核团被进一步增 

强．如尾壳核，伏核，隔核 ，斜 角带核，杏仁 

核，下丘脑，中脑导水管周围灰质 ，脚问核， 

黑质，脊髓背角． 结论：氟哌利多促进 电针对 

PPE mRNA表达的作用，与其加强针刺镇痛 

的机制有关． 
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