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Expression of preproopiomelanocortin mRNA and 

preprodynorphin mRNA in brain of spontaneously hypertensive rats 
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A皿妊：To oc吡 the e~ 'essinns of qm i0胁  

no~'fin(POMC)mRNA and plr4,1edyntnl~ain(肿 ) 
mRNA between 16-wk-old spontaneously hypertensive 

rats(SHR)蚰d age-matd~ no】卫1c舡n Wi 

Kyoto rats(WKY)． METHODS：1k e~ 'essiou of 

p0MC mRNA and 肿 mRNA were detected with 

nonr~oaOive in sire bybem~ on by~ oxigem - 
labeled RNA irtobe． RESUIITS： POMC mRNA 

mainly was expref~ed in arcuat~ nude,as， compared 

with W KY．S腿 had higher level of P0M C mRNA 

(542) 肿 mRNA was fotmd in hipp0c锄 p嘴， 

hypothalamm ， central gray， nucleus of the solitary 

嗽 (Nrs)，柚d 0x~'acic spinal cord(T4一 )． 

C伽叩aI。d with W KY， 肿 mRNA level of S腿  

decreasedin dentate gyms(2342)，Nrs(381)，and 

medial口Ieop c area (467)； Bo difference was 

observedin arcuat~mlde,us(263)，thoracic spinal cord 

(750—1800)andc ，C．A2，cA3 ofhil：Vocampus 

(1674，2o14，2626)． a us卫0N：Increase of 
P10M C加RNA in ascuate nude,us and decrease of唧  

mRNA in dentate gyms ofSHR may be associatedwith 

the genesis of spontaneous hypertension． 

Preproopiometanoeor~n(POMC)is the pI ：ur90r 

of fl-endoq~hin(S-END，and many other bioactive 

peptides including corticotropin (ACTH)， and 

melanocyte—stimulating hormone(MSH)．~-ENO is a 

potent agoulstfor -opiate receptor andisinvolvedin 

central cardiovascular regulationf1,2]
， and altered 

content of J3-END in pitultary was found in SHR as 

c0-埘Dar。d with WKY[ 
．  

Proj~ )p( fireNationalNatural Scieace Foumdation of~dina 

№ 39 O 

Cotrespondell~ toPlofXU Slmo-Fen． 

Plm：86-21_6料 1900．ext 2l删  

Rer．eived 1996q~ 09 A∞目删 19974~4-14 

Preprodyaotphin (PPD)is the precu of 
dynolphins which are endogenous ate agoulsts 

predominately for subtype． In conscious rats， 

ection(icy)of dynotphin A 

(1—13)produced a dose-related pre,ssor effect while 

iHlI~avenous in1ection(iv)∞used a depressor effect J． 

AgoinstU．5O 酩H veilicyinduced allincreasein 

BP and heart rate(HR)in hypertensive rats and a 

decrease in normoteasive ratsL ． n1e amount of 

dynolphinA(1—8)inhippocampusandhypothalamns 

0f S腿 islowerthanthat ofW KYt 
． 

These results indicted that opioid gvstem took 

tmrdcipatien  in regulation of cardiovascular activity and 

was changed in essential hypertension The aim of 

this study was to investigate whetheF the biosynthetic 

activi 0f 8-endoiphinergic and dynoqphinergic nellr叩s 

were alteredin t~ase of essential hypertension． 

SHR andwKY rats(0，aged 16 wk)were purchased 

from Depatun ent of Phammcology，Second MiJi叫 Medical 

University． plasmidwas kindly greed from Dr Jong 

H0NG． National Institute of ElTv mmen恤l Health Scleno~， 

USA． Digoxigenm(Dig)RNA~beling anddetectingkitswere 

purchased Boel~inger G帅 ． brain sections were 

preparedt 
． 

Rm  曲 e label plasmid omtaining 

preproopi~nelanoeoain(P(胍 )eDNA and ：pI HphiⅡ 

(PPD)eDNA were cutby hind I andhindⅢ，respectively，at 

37℃ fo"2 h．andthen served asthetemplatefor syntl~ sRNA 

was labeled with Dig at 11Ei血 pIlo印h№ (u1Pj via a spacer 

linked the steroid halx~ digoxigenm (Dig-LrI'p)accv~ding 

the DD ce described ollthe kit． 

tlybridizatlon  and P detection  A∞a to our 

lrevious report ． the seatJolE were washed in PBS． then 

irtcubated in hybridization b【l胁 comain~g Dig-labeled RNA 

IxobeO．5mg‘L at 37℃ 妇 l6—24 h，washed ag血 ，and 

incubatedin 1％ ntmmal goat so'lJ／n and 0．3％ Trit衄 x_100 

with m b0d against Dig alkaline pIn甲ha把∞nju静 (di 

1：5OO】at 37℃ 妇 2 h After washedin PBs．seedom were 

incubatedin col~'-substrate solutictn at 20 oC 妇 6—12 h．then 

the re枷 0n was elK~sdin Tlis-H口一edetic-acid Sectionswere 

mortared off clean slides，air-ckied and cover-slipped Positive 
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nelifons were identified by the insoluble blue precipitates in the 

Cy*LOp],rlL~Tn． 

Conlrols The colltrolsWelrcl~rfa'mea aS describedin OUr 

previous RD0 ” 

S诅ds廿cs The i~egraJ absorbance ofthe rlellFons as a 

measure ofthelevel ofPOlVlC rnRNA 册 mRNA ex~resslc． 

WaS measlm~ using Quantimet 570 image nmlyze~ Tinge 

sectic~ ofeach s．~anplefrom 5 rats"welrt$determined and anatyzed 

by ftest between SHR and W KY． 

RESU【fTS 

．n1at 110 weeipilate was seen in the controls 

indica~d that the blue predipitates in cyt0pl 

concerned the specific bindiag of RNA probe tO the 

tissue mRNA． 

P tuRNA WaS mostly expressed in arcuate 

nucleus ofhypothalamusi13 both S蛐R andWKY． In 

cortex，such as piriform cortex．there was alSO few 

POMCtuRNA existed Comoared with WKY．SHR 

had higher expression of P0]ⅥC tuRNA in cIla 

nucleus(Fig1A，1B，P1ate1，T出 1)． 

Tab 1． 搬  锄 ce of 皿RNA Dr PP]D mllN．~, 

positive netlDgOll~ in SltR and WIk'Y ． = 5． ± s． 

>O．0s．峄 《O．0s．叩 《O．01懈 哪 ． 

Ana cal 唧  sHR wl(Y 

AH nucleus 

}brp劬almⅡls 
atc nll~lellS 

Tr 0 c area 

ven r al nucleus 

d删 口．出t 

ventral D叭  

M pP0c蜘 平嘴 

~nlate gyros 

CAI 

CA2 

CA3 

h叠s目 e曲 c衄  gray 

I area 

ver a啪 l area 

Solit~ 扛act埘x 

Th c I1al c0fd(T4—2"6) 
dersalt．町 I 

a】帅ll∞m 

late~  ofintennedaaem  

POMCmRNA 

5蛆 ±25 64土37 

PPD milAN 

端 ±4a 科 ±199 

467±1 3 670±1 11)7 

1 226±76l 

踺2±47l 

2342± 

l 674土40 

2 ol4±l47自 

2626±582I 

∞ l± 

6加 ±298a 

铷 ±2S2口 

l(碍 ±56 

1 786±l0 

759± 

1 833±555 

I 6l8±373 

3 912±425 

l 58l±l朗  

2 458±烈  

25 ±3田 

410±433 

8孔 ±632 

936± 

l&D±l埘  

l 763±2l9 

l 050± l码  

ln SHR． the highest level of PPD mRNA 

(absorbance>2OOO)were se曲 in den~le毋mls and 

CA2．CA3 of hiIN／xr~ npus． Moderate level ofPPD 

mRNA(absorba~ce：1000—2OOO)、m fmmd in CAl 

ofllip1)0caInpus，vena l and dorsal h0m ofthoracic 

spinal cord (T4一T6)，dorsal pan of venm~medial 

hy0e~halamic nucleus． Butin arcuatemdeIls．veatral 

Dan of ventmmexlial hy~ thalamic nucleus， raedial 

preopdc area ( )， nucleus of solitary tract 

(N璐)，cereal gray( ，v∞ a衄 )，lateral 

part ofin n0dia zone ofthoracic spinal cord(T4— 

1'6)， there less PPD mRNA 唧 【essed 

(abSOl'~ Ce<l000)(T曲 1)． 

In demate gynl$(Fig 1C，1D)，NTS(Fig 1E， 

IF)，venal pan of ventromedM hypothalamic nucleus 

and 加 吩 ． SHR showed lOW~I"expression of PPD 

tuRNA． Butinthe 0Ib目 n~leus examined such as 

0en刚 gray．thoracic spinal cord，a】 ua坨 nucleus and 

CA1， CA2， CA3 of hi-- us， 110 ditIerent 

expression ofPPD mRNA wasfound between SHR and 

WKY． 

The N'esent study showed i~edominam P0]ⅥC 

raRNA expression in al'cuate nucleus， and the 

exc ision in SHR was hi2ller than that i13 WKY． 

Anatomical evideace obtained 蛔 n immunohism— 

chemical studies hasdemomtratedthat 即d0I曲 er 

neuIl~s gre mostly located at山e arcuate nucleus of 

h 叫 arrIus “． Pamventrieular hy~ thalamic 

nucleus (PVN) is a major terminal field for 
一end0 l c ncllrollS ， arid mi咖  ng 

END into PVN inducexl a greater dose-in~ t 

increase inBP andHRlm S腿 th柚 thoseinWK ． 

Inthemeanwhile．SHR had higherlevel of 8_END in 

the neuminten~ediate lobe of~mitary ．where iS the 

processing site for D  
．  us，the hi曲er PC州c 

raRNA expression in aIulate nucleus of SHR may be 

ascribed to the In唧eaSe of biosyr~etic activiw of 

d0tp曲1e1酉c neumns． 

Our studyfound lowerPPD mRNA expressionin 

dentate gyms，while I10 changes in CA1．CA2．CA3 

of Iljpp0caIn plls of SHR c~ pared wi出 W KY
． 

∞  血 is ar~other portant pe de in 

cardiovascular regulation and its cereal cardiovascular 

effect，especially in NplXX：ampus，has been reported 
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by several studies ’“ 
． Immhippocampal-mjections 

of dynorphin A (1—8) eat'lsed dose-dependent 

decte．ase in BP SHR and WKY． that o0uld be 

blocked by the selective K antagonist norbinaltorphi- 

mine~ 
． Lower dynorphin A (1—8)oantent was 

found in SHR hippocanpus in the development of 

hypertension oampared wiIb W KY ． Moreover． 

dentate grailule cells ale the sole sOtlll~ of 

pr0dynorphin-defived peptides in the hippoeamp~ 

formation． and is c~nsidered as a central 

cardioregulatory site in the ratL ． Therefore，our 

~ ling$ indicated that the bi~yrahetic activity of 

dynorphinergic neuronsin dentate gyruswere dec~．ased 

inthe case ofhype~ensionin SHR． 

and ～ o play all essential role in 

caidiov~ ar regulation． Our study observed SHR 

hadlowerPm mRNA expressioninthese sites． Early 

researches Iepc ted that microinjeeting dyIl0IpIliI1 A 
(1一l3)into or Nrs inducedhypotension(13,14J， 

and lowet dynorphin A (1—8)levels was seen in 

hy!~ aalamus of SHRl 
． Together with our results． 

it suggested that the biosynthetic activity of 

dynorphinergic neuronsinthesetwo sitesmight alsobe 

decreasedin hypertension． 

In sull~ ． the POMC mRNA expression 

increased in arcuate nucleus and Pm  mRNA 

expression decreased in denlate gyrtls and 0f 

SHR， these results indicated that the biosynthetic 

activity of B-endorphinergic rIeurO【Bincreased andthat 

of dynorphinergic neurons decreased in hypertension． 
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belpin preparation oftissue S4~ction$ 
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rat：sn s wilh atl~a ad n咄 and o 咖 blockers 
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；，卜j，乒 
前阿黑皮原和强啡肽原基因在自发性高血压大鼠 

脑内的表达 

照—露，朱燕华， 塑 
(上海医科大学神经生物学教研富 医学神经生物学国家 

重点实验室，上海 2OOO32，中国) 

关键词 高血压；前阿黑皮原 

信使RNA；垦焦盘童；些  r -／。z 
近交 SHR大鼠；近交 wKY大鼠 

目的：检测前阿黑皮原(P0Mc)和强啡肽g(PPD) 

基因在高血压 (SHR)和同龄 Wistar-Kyoto大 鼠 

(WKY)中的表达． 方法：用地高辛(D【G)标记的 

RNA探针进行原位杂交检测 POMCmRNA和 PPD 
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mRNA． 结果：tK)MC mRNA主要表达于弓状核， 

而 SHR表达量大于 WKY．PPD mRNA表达于海 

马、下丘脑、中脑中央灰质、孤束核、胸髓． 在 

齿状回、孤束核、内侧视前区，SHR PPD mRNA 

表达量少于 WKY；在弓状核、胸髓、海马 CA1、 

CA2、CA3两者之间无差别． 结论：SHR弓状核 

I：OMCmRNA增加和齿状核等 PPDmRNA减少可 

能与高血压的发病有关． 
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Melatonin decreases production of hydroxyl radical during cerebral 

ischemia．reperfusion 

LI Xue-Jun，ZHANG Ling-Mei，GU Jing，ZHANG An-Zhong，SUN Feng-Ya~ 

(State Key Labon2toty ofMedical Nearobiology，Deparm~m of Neurobiology 
Shanghai~'00032，Ch／na) 

KEY 砌 DS melatonin； hyda'oxyl i'l'ddical； 

cerebralischemia；吐 cⅡ)dialvsis 

AⅡⅡ：Tb study the effl~2t of melaton in on hyda'oxyl 

radical(。0H)oontents during cerebral ische a- 

reperfusion in rats． M哪 加帕S： Ischeania was 

indueed bv occludingleftlateralmiddle cewJral artery 

for 30 rain fvltowhg 珥 曲 sj∞ ． 1he salicyh~ 

trapping method coupled with ipsilateral Ijmal 

microdi~ysis for mea鲺】 ment of h) Ⅻ叫 radicals 
generated during ischemia and pt hsj0n． 

RESU娜 ：The contents of dihydroxyben~ c acid 

(D}珀A)w }increased at15rain afterischemia and 

remained highfor30rain after[epegfi．1sion ． Melatonin 

(4mg。J噜_。，sc，30rain beforeischemia)decreased 
the piuduLCdou of ⅨmA 衄 ischemiafor 16—30 

rain and I℃∞ hsi0n for 1—30rain． CONCLU- 

SION ：Mehtonininldbitsthe pIDdUL'lion  of hy~ xyl 

翻dicab inrat brain g~ honfia and iepe~f3Jsion
．  

Tissue in{twy following cerebral ischemia and 

repeffusionismediated by variousmeehanis~as，among 

which hydroxyl radical(‘OH)一medialed plDces play 

arI important roleL 。 ． Due to its l1i吐 reactivity． 

‘OH has a very shortlife andistherefore difficultto be 

州 喊 甲叫t耐 by T胁 Q删 Tradaing Pro宅 叫m Foundation for 

theTalems．№ 1994 
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measured． In the present smdy， the salicylate 

位lppil method coupled with．brain micred ialysis 

was used t0 0∞mine the -OH production in a rat 

model of middle cerebral artery(MCA)ischemia- 

reperfusion． 

Melatonm，N—acelyl—5_me出嘣yt【yptam．岫e，is a 

hormone-like substance produced by the pineal aIld 

and by other tissues(such as the gasmointestinal 

tissue) ． It modulates，mostly indirectly， the 

natur~ rhythms of body fullction$L and call prevent 

oxidant d,qlllage in vivo ， ． Becausemelatonin is a 

potent scavenger of free radicals~。- 
． we further 

investigatedthe effect of mel~tonin on -OH formation 

in this mo(~J． 

L̂TERU S AND T．j哪 10 S 

aⅪ嘶 s So~mn cyI出，2，3．dil 击 恤∞z0；： 

acid，2，5_di c蹄yb即zoic acid，c (1s)-(+)-10 口q Ⅱ． 

sulfonie acid of AR ~-aae welr~ purdaased f／urn Sigma
．  

Melatordn，AR gra,Je，kindly gif吲 by XIAQ~Geng， 

w manufactured sbaT 】ai Oaemical 姆  Factcry 

rtVl_~ -ade methanol was purchased f／urn BDH Labafai堪v 

(uK)． 

hstHn蜘 b Waters 510-1iqu~ 曲¨ Da pump， 

BAS LC-4C eleclrochemical mnD目n∞ c detector The 

Ial caI~ steel collm  was 4．6 Im  x 1．50 m  and 

packed with 5-ta：nLichroscrb RP-18
． CMA automizax~ ysis 

i力 nnn既如 and CAM／12 microdialysis lro~e wel'e plrchased 

BASCo(USA)． 

Rats Sl：rague-Dawley 0 raLsweighing 242±sl7 g(,it 
= 12j wel'e rand0In into 2 groups． Onewas used as conlr~ 
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