
 

7 

BIBLID：I鹞 N 6253-9756 Acta Phnnaco】 1阻Sinica 中目药理学翟 1996 Mar；17(2) ·111 

力学；二氢吡啶类 。 

△ 
目的： 研究间硝苯地平剂量教应的药代动力学 

方法：兔被随机分成三组，分别静脉注射高、中、 

低(0．5，1，2Ⅱ1g·kg )三种剂量 的间硝苯地平， 

用 HPLC法测定血浆药物浓度． 结果：同硝苯地 

平的血药浓度和时同数据 经拟台均符合二室模 

型，主要药动学参数如下(以剂 量 1 rag-kgI1为 

例)：Vd：0．37 L·kg一1，T{。=6．4 min，T = 

84．1min，AUC= 94．1 rag·min·L～ ，Cl=0．65 L 

-kgI1-h 各剂量组间的 Cl，T 经方差分析 

无显著差异，用单位体重的曲线下面积对剂量进 

行线性回归存在显著正相关． 结论 ：间硝苯地平 

分布广．消除也迅速：在剂量 O．5—2 rag-kg 范 

围内消除动力学呈非剂量依赖性关系． 
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M apping of preproenkephalin mRNA in brain of 

spontaneously hypertensive rats 

YIN Xia，ZHU Yah—Hns，XU Shao-Fen (Department ofNeurobiology，StateKeyLaboratoryof Medical 

Neurobiology，ShanghaiMedical University，Shangha i 200082，China) 

KEY W ORDS hypertension； preproenkephalin； 

me~enger RNA ； in situ hybridization； br~n； 

inbred rats；inbred W KY rats 

AIM ： To detect different expression of pre— 

proenkephalln mRNA (PPE mRNA)in 16一wk．old 

spontane sly hypertensive rat (SHR) and age- 

matched norlTlotensive Wistar—Kyoto rat(WKY) 

M ETH ODS ： Noaradioactive in situ hybridiza tion 

was performed using digoxigenin-labeled  RNA 

probe． RESUL ： Compared with W KY rats． 

PPE tuRNA 1evels of 16．wk—old SHR increased in 

hypothalamic nuclei(>20)，amygdaloid nuclei(> 

23)，ventrolateral centra1 gray (21．2)。reticular 

substantia nigra(21．5)，interpeduncolar nuclei(> 

21)，nucleus of the solitary tract(30．7)，rostro— 

ventrolateral reticular nucleus(29．1)，gigantocellu— 

lar reticular nucleus(Z3．9)and thoracic spinal cord 

(>30)；decreased in dorseI centra1 gray(22．7)． 

No difference was found in compact suhstantia nigr a 

(22．8)，demtate gyrus(26．2)and CA1。CA2， 

CA3 of hippocampns (> 25)． C0NCLUs10N： 

PPE mRNA in brain regions involved  in modulation 

of blood pressure may be associated with the genesis 

of spontaneous hypertens ion in SHR． 

prog~ supported by the National NaturM Science Foundation 

China，№ 39370235． 
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Enkephalin，an endogenous I and of op ioid re． 

ceptors，is impo rtant in the regulation of blood pres— 

sure(BP)． Intracerebroventrieular injection(icy) 

of agonist[D-Ala2一MePhe4．Gly 一o1]一enkephalin 

(DAGO) and a agonist [D-Ala2， D-Leu5]一 

enkephalin(DADLE)increased the BP【 1 itM 

hybridization study showed preproenkephalln 

mRNA was localized in hypo thalarnic nuclei， hip— 

pocampus，NTS，an d spinal cord ，where the car 

diovascular regulation took place 

The icy of“ agonist morphiceptin induced a 

pressor respo nse in SHR but hypotens ion in W KY 

rat， and 8 agonist Tyr-D-Thr—Gly-Phe—Leu_Th  

(DT【 ET)icy decreased BP in SHR but increased 

BP in W KY Compared with W KY rats．SHR 

had gi~eater co ncentration of methionine-enkeD}扭Iin 

(Met—Enk)in Cortex。ports，and medullaH 。but 

1ower Leu—Enk in suprachiasmatic nuc1eus 5I 

These studies imply tha t opiate system is disturbed 

in essential hype rtenslon． 

The aim of this study is to determ ine whether 

the biosynthetic activity of CNS opiates in brain is 

altered in case of essentia1 hypertmasion． 

M ATERIALS AND M ETH0DS 

SHR andWKY rats(aged16wk，￡， =5，weighing 

268± 6 g and 310± 12 g，respectively)were purchased 

from Department 0f Pharmacology．Second Military Medical 
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University． The pSP64 plasmid was from NIH， UsA． 

Digoxigenin( g)RNA labeling and detecting kits were pur— 

chased from Boehringer Corp 

T ne rep衄'Ii0n Rats were an酬 heti~=d with sodium 

pentobarbital(45 mg·kg ，ip)and then perfused via aortl~ 

with 250 mL of 4 ％ paraformaldehyde in phosphate-buffer 

saline 0．1 tool·L。。(PBS，pH 7．2) Brain and thoracic 

spinal∞rd were immersed in 30 ％ ~crose-PBS， and  cut 

frozen at ZO urn． The s~cticcm were immersed in cryoprotec— 

tant solutlonI~3 and stored at 20℃ untII use 

RNA probe label The DS附 plasrnid(containing PPE 

DNA fragment of 960 bp)wos cut by SacI at 37 ℃ for 2 h 

an dthen seIved as the template for syn th~ s of RNA bv n 

fro transcription During transcription． the synthesized 

RNA was labeled with Dig at urldine—triphospha te(UTP)via 

a s0acer linked to the steroid l1apten digoxigenin(Dig UTP) 

ac~rding to the procedure des：ribed on the kit 

Hybridizatiea  and pI 'e detection To avoid RNase 

contaminationI all solutionsI glassware，plasticware and  paint 

brush wP．r~autoelaved 

According to our previous report ． the sections re 

moved into PBs。and  then into 4 ％ paraformaldehyde，final· 

IYwere rinsedin PBs for1 h． The sec【i。l1sWel-~incubated  

with pmte~nase K (2 mg·L )in Tris-HCI—EDTA (pH 8．0) 

for 30rain at 37℃ ．andwashed inP13S Todecreased non- 

specific background hybridization， sections were treated in 

0．25％ acetic anh ride and  trletbenolamJne 0．1 mo卜L‘ ． 

and iIlCBbated m 5XS8C and 50 ％ formaraide． 

The sections wexe incabated  jn hybridization buffer con— 

tainingthelabeled RNA probe  0．5 nag’L一 for16 24 h at 

37℃ 。then rinsedin2XS8Cfor15rain，jncubated in2XS8C 

(omata[ningRNAase Z0 m_g·L )for 30min at Z5℃ ，and 

then rimed sequ~ tially in 2XSSc and 0．5XSSC 

M ter burferedinTris buffer(pH 7．5)．sectionswere in— 

cube ted in 1 ％ normal goat s删 m an d 0．3 ％ Triton  X-100 

_m rr buffer，and then incahated with antibody against啦  

alkaline phosphate omajugate(dilution 1：500)in the above— 

mention ed  solutionfor 2 h at 37℃ ． After w~hed in PBs． 

sectionswereimmersed n buffer-3(pH 9．5)for 2rain，incu． 

bated in eolor-suhstrate solutiortfor 6—12 h at Z0 ℃ ． then 

the reaction was ended in 争Ha—EDTA． Sections哪  

mounted  o11 clean slides，air-dried  and cover—slipped． Positive 

neur。r we identified by the insoluble blue precipitates in 

the cytoplasm ． 

Controb The following controls were performed (1) 

adjacent sections were incubated with hyb：cidizatic~t buffer 

withoutthe Dig-labeled RNA probe (2)Just before the 

hybridization, the sections were incubeted with 5XSSC 

containing RNase Z0mg-LI1f0r30rain at Z5℃ ．then were 

processed for】n aitu hybfidization as above 

Stafl~lcl The optical dens ityfOD)ofthe neurol~．as a 

Ⅲ哪 ure of the 1eve1 of PPE tuRNA exD“翳 【oIl were deter． 

mined ． The OD reported here w0s OD of neuI。ns substracted  

that of the background leve1． Three sections of each sample 

from 5 rats were determined b．1d analyzed by t test be tw~n 

SHR and W K Y rat． 

RESUL IS 

No precipitate was seen in the sectiogls incuha t— 

ed without Dig-labeled pm be or pretreated with 

RNase before hybridization in controls． These neg— 

ative results indieated that the blue precipitates in 

cytoplasm m n~rnc d the specific binding of RNA 

pm be to the tissue mRNA 

The hi est level of PPE mRNA (>30)was 

seen in nellrol~ in laminae m —X ofthoracic spinal 

cord，nucleus of the solitary tract(NTS)，and pifi— 

fom  codex of SHR． In SHR．positive neurons in 

hypothalami c nuclei including ~cna te nucleus，veil— 

trDmedial are2．and medial preptic ai'e~． rc6troverJ— 

tmlateral reticular nucleus(RVL)，hueleus of horl— 

zontal limb diagonal band，dentate gyrus，and CA1， 

CA2，CA3 of hippoeampus showed moderate level of 

PPE mRNA (25—30)． № wever the dorsoIateraI 

hypothalam ic area， lateral hypothalaraic area， 

arnygdalohip area，amygdaloid nuclei(medial，hasp— 

Iatera1)，mesencephalie central gray (dorsal，veN— 

tmlatera1)，substantia nigra(compact，reticular)， 

interpeduncular nuclei， gigantocellular reticutar 

hueleus showed less PPE mRNA (<25)(Tab 1) 

In most nuclei examined，namely hypotha larnic 

nuclei(Fig 1A，1B，Plate 3)，nudeus of horizontal 

limb diagona l band， amygdalohip area，arnygdalold 

nuclei， piriform cortex， ventm lateral central gray， 

reticular substan tia nigra， interpeduncular nuclei， 

NTS(Fig 1C，1D)，RVL，gigantocellular reticular 

nucleus and thoracic spinal co rd， higher levels of 

PPE mRNA were seeFlinSHR than thoseinW KY． 

But in do rsal central gray，SHR showed-lower level 

of PPE mRNA comparedtoW KY rat． There were 

no differeⅡo∞ in compact substantia nigra． dentate 

gyrus，and CA1，CA2，CA3 of hippoeampus(Fig 

1E，1F)between SHR and wKY rat(Fig 1)． 

DIs_cUSS10N 

The changes of regiona l PPE mRNA level in 

SHR and W KY brain except NTS are sim ilar to the 

result of Hoegler[ Since the total RNA fmm 
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Tab 1． Optical demIty of PPE mRNA positive ileurol~ In 

SHR and W KY rat． =5． ± ．‘P> 0．05， P<0．05． 

‘P < O．01 付 W KY ． 

Anatomica}regions 10 ×Optical density 

W KY SHR 

whole pon and medulla was used in northern blot， 

the differenee of 2 results may arise from the 

method used to detect PPE mRNA． 

Both of hypothalamns and NTS are critical in． 

tegratlon center for BP regulation Higher leve1 of 

PPE mRNA was found in these regions of SHR． 

Based on these findings， it is thought that the 

biosynthesis activity of PPE is increased in SHR， 

and enhancement of activitles of enkephalinergic 

neurons may lnduce an increase in release of 

enkephalln in SHR． It has been found that 

mlcrolnjectlon of DAGO into preoptic area and 

[D—Ala。一Met ] enkephalln into NTS caused d。se— 
dependent pressor responses[ 10：

． Therefore， 

higher levels of PPE m RNA in hypothalamus and 

NTS of SHR is thought to be relateel to genesis of 

spontaneous hypertension of SHR However， in 

other brain regions of SHR such as amygda[oid， 

thoracic spinal cord participating in regulation of 

BP， higher levels of PPE mRNA were also been 

found in our study， but the relationship between 

PPE mRNA level in these regions and regulation of 

BP remains unknown． 

In the present study， no differences of PPE 

mRNA in hlppocampus were found between SHR 

and W KY． There is extensive evidence showing 

that cardiovascular function of hippocampus is main— 

ly ascribed to dynorphin and receptor【“‘12, 。】 

Taken together with our autoradiographic results “】 

that there was not significant change of 8 and opi— 

old receptors in rat hippocampus of strains，we sup— 

pose that hippoeampus erlkephalin is less important 

in the genesis of hypertension in SHR． 

In conclusion． the PPE mRNA level is in— 

creased at most brain regions in SHR as compared 

with that of W KY rat． These changes of PPE 

mRNA 1evel are relalted to spo ntaneo us hypertension 

of SHR． 
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前脑啡肽原信使 RNA在自发性高血压大鼠脑内 

的区域定位 

殷 霞，朱燕华。许绍芬 (上海医科大学，国家重点 

实验室神经生物教研室．上海 200032．中国) 

关键词 高血压；前脑啡肽 ；信使 RNA；原位杂 

交 ；脑 ；近交自发性高血压大鼠：近交 WKY大鼠 
一

A 脑魈 
目晌 检测前晒酢匿京信使RNA(PPE mRNA)在 

16周 自发性高血压大 鼠(SHR)和 Wistar-Kyoto大 

鼠(WKY)中的不同表达． 方法：用地高辛标记 

的 RNA 探针做 非放射性 原位杂 交． 结果 ：与 

WKY相比，SHR的 PPE mRNA量在下丘脑，中 

央灰质腹外侧，孤束核，延髓腹外侧网状核．胸髓 

等处升高；在中央灰质背侧降低；在黑质致密带， 

齿状回，海马无交化． 结论 ：PPE mRNA在核团 

中的变化可能与高血压的发生有关 
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