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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 
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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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(sc i 删 with vehicle— isotonic NaCI c∞n_血g 3％ 

T~veen-2o)．the was Ireamd with sc 0 4％ melatc~n 

{l mL· I1)at 30rain bEfofeiscl a． 

Brain is b自帅_旧． 目 01I and microdia]y~  RaLs 

mc【izcdwim 5％ chI~-ol hydrate(300 rag‘kg ) A 

microdlalysis呻 bewas曲 蛔血  咖 inthe]eftlateral 

striatmn(standard：A 1．8响 ，L 2．2irma，H 5irffn)． 

probewas ped叫 with feb|∞pina1fluidmflow Tate of2止 ‘ 

rain。。by a miczoinfusion 哪 ． A 30 rain， s0dil皿 

s~cylam 5mmo]·L一 w丑s a【 inthe dI a ． F0IlcwiDg a 

45-rain s【a呲  z胡0II pe【i0d，vehkle【Ⅱmelatomnw．嘏 ect~l sc 

After a 30-min in'~-va1． ~cherraa was i 嘴dL 

occlusion ofMCA lastedfor 30 min，followed by n e 蚰 ． 

Samples of皿 加di vs a℃collected m血 an aII【o CMA 

D h 0I1 00llec at 15-rain intervals 衄 15 rain befct~ 

30rain a腑 qn (∞脚 106 )衄∞gIl0lⅡ 

the i| cli0II， pteAscheraia， inwa．ischemia and post- 

isct均 a． 1l rectalwanpera~ ofireswask印t closeto37℃ 

by awa工ming over缸 body 

Detection 0f·伽  salicyla~ 恤|ppiI-gmethod 

Each samplewasi咄 ed 血2o 锄t0the anal~cal column． 

Tt InobiIe 口hase c s 缸 of e 位 acid 0．4 mmol·L ， 

NaHzl~+0 2 tool。L_。， 1旷7(1s)一(+)·10 唧I10r吼d 加_c 

acid0 7mrI ·L and5％ m d 丑Ow r啦 was0 6 

mL·mIn’ ． TI c ⅡD口 w d岍  d w曲 the elec旺0出 

set at 十0．7 V }air aII Ag／AgCl reference clectmdc． 

Calibration curves w made daily with 2o止 of ddffc~at 

concctmations of DfmA standards． 

Statisticalmmlysts DHBA mnottmsiccordedduring and 

afteriscJl~ a w雠 ca∞Daredtotxc-injcction values． wi吐IirI 

each group，differences aIIalyzed啦 a ir司 t-test． 

Differences between 0t (ID 蛳m a gtt~p and vehidc 

呷 )vaxrc amlyzcdbytwo~way 呷 t-test 

Hydroxyl indical level was elevated g 

cerebral ischemia and 凭 响 si0n． DHBA 

concentrations in the group of 15 rain after ischemia 

were higherthanthatin∞ ntr0l group．which posisted 

for3o rain after rep响 si0n(Fig 1，Tab 1)． 

The prod uction of DHBA in ischemia and 

reperfusion was decreased by melatonin(P<0．05) 

during iscbemia 16—3o min．repclfusion 1— 15 rain 

and reperfusion16—30mill(Tab 1)． 

DISCUSSI('N 

In the present system of salicylate tmpping method 

coupled with microdialysis，melatun in was found，for 

thefirsttime，to suppresstheformation of·OH in rat 

conl|al 1‘竺 1 露 nRe1p-15Rtfom$1【n1on R8( ,o30fttmmlInon 

Fig1． 皿PIc 0fmmA ccmt~at rlm,,Eesin u刚 

during cerebraliscl~ndamadMp目 咖 ． 

Tab1．mmA CmLtent~in u 怔(mg·L一 )after sc 

melato~dn(4 mg·kg -30 be￡0re ts,-h,m,i,)． 

掌 >0．05． <0．0s． <0．01 懵 p睁 酬 叩 ； 
<0．05． <0．01 vehicle． 

R ofDHBA coatems to poe-injcction 

Vckiclc( =7) Melatonin( =5) 

brain dming iscbemia and reperfusion． 

A great deal of free radicals aI℃ formed dming 

ischemia and 托 Usi0n， ar峨  which hydroxyl 

mdicals aleformedmainlythroughFentonfeac廿0n and 

NO mechanismL ． Hydroxyl radicals most 

rea dve， toxic，they 口lay a central role in neural 

damage during eerelna／if~lelllia and reperfusien ． 

we mentioned before，melatunin has been found to be 

a potent scavenger of free mdieal and can prevent 

hepatic oxidative c~ nage in vivo，whichwas suggested 

to relate to the induction of brain glutathione 

peroxidase ． B。衄use of its high b l ty afld 

diffusibility．melatunin easily en ters cells an d gains 

RCA~SS to all subccllular compafanen ts． Ⅷ e the 

effect of other traditional oxygen  mdieal scavengers 

such as supemxide dism utase and catalase may be 
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limited by their inabifity to (2ioss the blood—brain 

barrier． Therefore． observed the effect of 

melatonin oilfileformation of·OH in rat brainwi山 a 

temporaryMCA occlusion． 

The present results fur~er confirmed that 

rnelatonin is a potent ，OH que．nci~r vfi：o． 

Melatonin is non．toxic and well—tolerated． jt easily 

elltel~the brain and ncul~ns，allthese propertil~s offer 
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目的：研究褪黑激素(me]atomn)对大 鼠脑缺血再 

灌注中羟自由基生成的影响． 方法：采用栓线法 

阻塞左侧 MCA 30min再灌注模型． 通过水杨酸 

捕获法与微透析技术结台来观察缺血再灌中羟自 

由基含量的变化． 结果：DHBA水平在缺血 l5 

min后显著升高，持续到再灌注后 30 rain仍维持 

较高 水平． 缺血 前 30曲 给予 melamnin (4 

Ⅱ唱· _。，sc)显著降低缺血 l6—30 m_m及再灌注 

1—30mm时 DHBA的含量． 结论：Melatonin对 

大鼠缺血再灌中羟自由基的产生有抑制作用 ． 
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