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10 Tu ZG Quan YZ Determination of metoprolol and 

a hydroxymetoprolol in human biological fluids by 

ion-pair RPHPl c． 

Acta Univ Sei Med Chongqin8 1993l 1B 97— 1O1． 

11 Estabrook RW ． Cytochrome P一450 and oxyge~tion ref 

actions：a status report． In：M itchell JR，Hornin8 MG ， 

ed itom． Drug metabolism and drug toxicity． 

New York}Raven，1984j 1— 2O 

12 Ot|on SV ，Crewe HK Len~ rd MS，Tucker GT。W oods 

HF U of quinidine●nh hion to de[ine the role of the 

sparteine／debrisoquine cytoehrome P450 in metoprolo] 

oxidation bv human liver mlcrosomes． I 

目的：体内及试管 内研究汉族人美托洛尔 

(Met)a一羟化能力． 方法：反相离子对高效液 

相色谱法洌定 Met和 羟基美托洛尔(HM)． 

结果：96名汉族人尿 Met和 HM 比值 (MR)的 

对数示单基因遗传特征性双态频率分布，仅发 

现1例弱代谢者(MR一199．3)，95例强代谢者 

MR 为3．1土2．5． 性 别、 吸烟、饮茶 对 尿 

Met，HM 及 MR均无影响． 试管内研究发现 

NADH对 人肝微粒体 Met a一羟化酶活性无影 

响，该酶 K 为89．6~tmol L_。， 一为39．5 ng 

mg rain～． 在8例汉族人肝微粒体 中未发现 

1 该 酶缺 陷者，测 得其 活性 为 31．4土22．1 ng 

mg min～． 结论 ：中国汉族人 Met a一羟化 

弱代谢者发生率低 ，NADH未参与人肝微粒 

体 Met 羟化反应． 

关键词 美托洛尔； 一羟基美托洛尔；肝微粒 
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Effect of intracerebroventricular injection of somatostatin ol-GABA 

on pain threshold and contents 0f GABA o1"somatostatin in rat brain 

ZHENG Lu，LI Xi—Cheng 

(Department of Physiology，Third Military Medical University，Chongqing 630038，ChinⅡ) 

AlM ：T0 study the interactive influenee of so- 

matostatin (Sore)and GABA in the brain and 

its relation to the pain modulation． 

M ETHOD ： Using radioimmunoassay． amino 

acid analyzer and measurement of pain thresh— 

old． RESULTS：Som 10 g icv increased the 

pain threshold (from 4．2± 0．2 to 7．02=1．1 s) 

of the rat，but reduced the content of GABA 

from 2·3± 0．3 to 1．6士 0．4 m0l g_。in hip— 

R~ eived 1994—0i一24 Accepted 1994—12—16 

pocampus and from 2．4士 0．4 to 1．5士 0．2 

mmol kg_。in brain stem． After depletion of 

the Sore in brain by icy cysteamine(Cys，600 

／tg)， the content of GABA in hippocampus 

and brain stem was also reduced without rood— 

ification of the pain threshold． GABA 1500 

vg icy had no effect on the pain threshold， 

however， caused a decrease of Som content 

from 55± 4 to 37± 5 ng g in hippocampus 

and from 84土4 to 55±6 ng g— in brain stem． 

which was blocked by bicuculline (10 g)
．  
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After reduced of the GABA content in brain 

by subcutaneous injection of isoniazid(300 mg 

kg_。)，Som co~tent of the hippocampus and 

brain stem was markedly elevated． CON— 

CLUS10N ： Som and GABA inhibited each 

other，unrelated to their pain modulation． 

KEY W ORDS somatostatin；GABA ： pain 

Lbreshold；hippocampus；brain stem 

After icv【 ,a3 or intratheca injection of 

somatostatin (Sore )，the rat pain threshold 

was increased． Analgesia was produced by 

m lero lnjectlon of baelofen (a 6ABA receptor 

agonist)into the caudal part of the cerebral 

aqueduct．as we1l as into discrate brain stem 

sites ． Both Sore and GABA are important 

inhibitory transmitters in the central nervous 

system． But there were few reports to de— 

scribe their interaction in pain modulation． 

The aim of this experiment is to study the 

Som and GABA in the brain interactive influ— 

ence and relation to their pain modulation． 

M ATERIALS AND M ETH0DS 

Drugs Som -GABA-bicuculline and cyprohep 

radine were purchased from Sigma Co-Cysteamine 

(Cys)was a product of the Fluka Chemic AG． 

The icv The icy microinjection was described in 

our previous report： ． 

Meas1IrⅧ eIIt p日in threshold Wistar rata of 

either sex (H一 68，200土 s 42 g)weTe used． Pain 

threshold was measured by tail—flick method 

Measurement of GABA content The hippocam— 

pus and brain stem bomogenates (10 sulfosalicylate 

sodium 3O ~L／rag brain tissue) were centrifuged 

(28 850X g-4℃ -40 m in)． The supernatant,dt~as an 

alyzed for GABA by an amino acid analyzer (121 MB 

type·Beckman Co)：column 200 mm × 2．8 mm． 

flow rate 5 mL h_。．67 _c， 570 nli1 ”． 

M easurem ent of Sem content The radio 

imm unoassay was used ． 

All data were analyzed with ANOVA and —res 
．  

RESULTS 

Effect of Sore on pain threshold and 

brain GABA The pain threshold began to 

elevate 10min after icv Sore 10 L (1 g L 1) 

and continued to increase(尸< 0．01)(Tab 1) 

for 20 min the GABA contents in hippocam— 

pus and brain stem were decreased (Tab 2)， 

as compared with icv ACSF (artificial cere— 

brospinal fluid)． 

Tab 1． Pain threshold In tadiailt beat test after icy 

Sore f1 g L一 )-cystettmine(Cys，60 g L一。)orGABA 

(10o g L ‘) in rats． 一 6一 St 土 ． 。P> 0．05- 

< 0．Ol artificial cerebrospinal fluid fACSF)． 

Tai】一flick latency／s 

ACSF Som Cys GABA 

Tab 2． Effect of icy injection of Sora (1 g L一 )·cys- 

team ine (Cys，40 g L )．GABA (100 g L一 )- and 

Isoniazid (300 mg kg )on contents of GABA and 

Sore  in hippocam pus and brain stem  of rat． 

^一 S一 10． 土 ． P< O．01 s ACSF． 

GABA／t~mol g 

Hippo— Brain 

Somatostatin／ng g 

Hippo— Brain 

cam pus stem 

After icy Cys l5 L (a Som depictor 40 

g L )at 4 hin rats，the Sore andGABA con— 

tents in hippocampus and brain stem were 

decreased (P< 0．01)(Tab 2)+without anv 

Mteration of the pain threshold，as compared 

with icy ACSF (P> 0．05) (Tab 1)． 

Effect of GABA o111 pain threshold and 
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brain Som After icy GABA l 5 L (100 g 

L )． the pain threshold did not show re— 

markable change(P> 0．05)(Tab 1)，as corn— 

pared with ACSF group． Thirty min after icy 

GABA ．the contents of Sore in hippocampus 

and brain stern were less than that of ACSF 

group (P < 0．01) (Tab 2)．The Ievel of Sore 

in brain decreased by icv GABA was elevated 

by pretreatment (5 min before icv GABA )of 

bicuculline 1 0 L (1 g L-。，GABA,receptor 

antagonist)，but not of cypr0heptadine l 0 L 

(5 g L ，5一HT receptor antagonist)，nalox— 

one 10 L (1 g L一 ，opiate receptor blocker)， 

or atropine l0 L (0．5 g L～ ，muscarinic re 

ceptor antagonist)． Comparing with ACSF 

group， no obvious difference was present 

between them (尸> 0．05)(Tab 3)． 

Tab 3． Effect of icy variotlS receptor antagonists 

(bicuculline， 1 g L ． cyproheptadlne， 5 g L 。． 

naloxone， 1 gL ． atropine， 0．5 2 L_。) on ic 

GABA (100 2 L ) in decreasing Som content in 

hippocam pus and brain stem of rat． = 6— 10，i= j． 

_P> 0．05， P< 0．01 rs ACSF： 

aP> 0．05． < 0．01 j GABA． 

Somatostatin content／ng g 

Hippocam pus Brain stem 

Besides， 4 0 rain after sc isoniazid (a 

GABA synthetase inhibitor， 300 mg kg )． 

the GABA contents in hippocampus and brain 

stem were decreased (P< 0．O1)，but the Sore 

cOntents were elevated (P < 0．01) (Tab 2)， 

as compared with the ACSF group． 

DISCUSS10N 

The results indicated that the GABA c0n 

tents of hippocampus and brian stem were re— 

duced but the pain threshold was increased 

following icy Sore． The effect of elec 

troacupuncture analgesia would he elevated 

when the function of GABAergic neurons was 

attenuated，on the contrary，the effect of elec— 

troacupuncture analgesia could be decreased 

when the function of GABAergic neurons was 

enhanced ”． It seems that analgesia of icv 

Som in this study might be related to the 

decrease of function of GABAergic neurons． 

In this study after decrease of Sore con 

tent in brain by Cys，the pain threshold did 

not change significantly，but the GABA con— 

tents in hippocampus and brain stem were 

markedly decreased． This finding was similar 

to the phenomena that the reduced release of 

GABA due to decrease of endogenous Sore by 

Cys or Som anti—serum in vitro from slices of 

rat caudatoputam en ． As to its mechanism ． 

the report 1ndicated that the Cys could de— 

crease the Sore content in tissue but enhance 

the Som—like imm unoreactivity． and it was 

considered that it might be a reason to 

decresase GABA content in brain by Cys as 

Sore did． 

GABA inhibited the release of Som from 

hypothalamic Fieurons cultured fetaI rat ⋯ ． 

and GABA could ；nhibit the potassium—stimu— 

Iated release of Sore from rat spinaI cord 

slices，the inhibitory effect could be attenuat 

ed by bicuculline． This results were consist— 

ent with ours． After icv GABA ．the Sore 

contents of hippocampus and brain stem were 

reduced，and the effect was also induced via 

GABAA receptor． It showed no relationship 

with the pain modulation． There have been 

controversiaI reports about GABA—induced 

analgesia，although GABA had analgesic ef— 

fect． the doses used here were relative1v 

large“。 ． 

Som and GABA a~e coexistant in the 
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brain~ ． the relationship between them was 

either inhibiting the release or inhibiting the 

effective of each other ． In the present 

investigation．we also {ound that the ；nhibi— 

tory effect was present between Som and 

GABA ， however， the inhibitory effect was 

Rot related to their pain modulation． 

最 FERENCES 

splaid cord slices Brain Res 1990；507：129 37 

12 Zonta N ．Zambottl F．Vicemini L． Tammiso R，Man— 

tegazza P． Effects of some GABA-mimetie drugs on the 

antinociceptive acti~ty of morphine and ndorphin in 

ra[s． Naunyn—Schmiedeherg Arch Pharmacol 1981； 

316：231——4 

13 Legido AS．Reichlin S．Dichter M A．Buchhalter J． 

Exp~ssion of somatostafin and GABA immunoreactivity 

tn cultures。f rat hippocampus 

Peptldes 1 990；t】：103 9． 

14 scharfman HE．SchwartzkrQin PA． Selective depression 

1 Re~ekM ．Havl~ekV ．LeyhiaL．LaBell~FS．Fridse~H． GABA—mediatedIPSPs by 。Ⅷat∞’at1n reaCA1 of 

Opiate—like naloxone-reversihle actio of somatostatid rabhit hippocampal slices
．  

g】veglintraeerebral JY· Brn R sl989，493}Z05 l1． |1 

Can J Phyidol Pharmacol 1918I 56：2z7 31 7 v  

2 L XC—L HD，Zh Y，Hm Hz· )。7一 脑室注射生长抑素或GABA对大鼠痛阈 
of ~,cti of “ 和脑内 GABA或生长抑素含量的影响 

thresh d．and contents of the mono~rn／nes．x~nthine． 

hypox一 e n ts hraln． 郑 鲁，李希成 [ z- 
A Ph m ∞ s n”91,15~50 一1o 三军医 ； 教 ， 6 3o0。38，中国)

3 M ollenholt P．post C．PaulssonI，Rawal N． 1ntrath~a] ～ ’⋯ ⋯ ⋯ ～  一 ⋯ 。 ’ 。一 

“  。 “⋯  “ 

目的 ：研究脑 内Som和 GABAdt 的相互影响及ett motor s andtteurotoxieity be separatedt ，f ⋯  。 ⋯  ⋯ 。几 一 ～ ⋯  

l99o 43：3邸 70． 其与痛觉调制的关系． 方法：应用放射免疫 ， 

，? ? HK． n．alges od ed y r。一 氨基酸分析仪和痛阈测定法．结果：发现 ‘ 
。 “ ⋯ ‘ Som 10 Pg icv可使大鼠海马 ，脑千 内 GABA

b ur J Pha~mac~l19791" ：43— 55． ⋯ ‘ ⋯ ⋯ ⋯ ⋯ ⋯ 。 

5 Zhou CG，SunW，Li HD，Cui YR，Li CA．Impr e． 含量显著减少，分别 由对照组的2．3士0．3和 

呻nt r m舶sod“g method of Araino butyrJc id 2．2士0．4~tmol g一 降至1+6士0．4和1．5士0．2 
c m c r。呦  。gr 。 4~274--5． 

mol g_。，痛闻由对照组 的4．2~0．2 s升高到6 2h 
uYX， W ang CH ， Cui RY， SongCY ⋯ ～  ⋯  ⋯ ⋯ ⋯ ⋯  ⋯ ⋯  

Th㈣radioi un岫s$a for咖 a|。s i ． 7．o士1·1 s；半胱胺 600 g icy降低脑内 Sore 

Chin J Appl Physio 1986~2t 814—8· 后．海马和脑干内GABA 含量也明显减少 ，但 

F叫sG’Q” c’ 口z’H “ s·GABA nist 痛阚不变
． GABA1500 gicv后，痛 阈变化 efte

et on electroacopuaeture analgesia andmorphine anal一 ⋯’’’ 。一’ ‘。 ⋯ ⋯  

gesi i the |．Life Sol1982I 31：l225—8． 不明显 ·而海马、脑干 内 som含量均 显著减 

：yt DK ·co一‘m⋯ u，Sc 恤 K· 少，分别由对照组的55士4和8 士 ng g t降至 
osratid-1 the of 37±5和55士6 ng g一 这一效应可被荷包牡丹

H] GA~Afrom sl~es of rat eaudato~uramen 一 一 。 ⋯ 一 一 ⋯ ⋯ ⋯  

Neurc~cie 1989 28：61 8． 碱10 Pg阻断；以异烟肼300 mg kg 降低脑内 

9 BakhitC，BcnoitR·BloomFE．Effects of cysteamide on GABA后，海马和脑干内 Som 含量即明显增 

⋯  ”“ 多． 结论：脑内 Sore和 GABA之间存在着相 
Regu]Pept1983i 6：169 77． 。 一 。 ’ 一 一 ⋯ 

10 Gilli 。G． id。o力K． GABAq。 fI m 。 互抑制作用，但与它们在痛觉调制中的作用无 

~omatostatin secretion from hypc,thMamic ur。M 关． 
uftufed def如ed med m． 

⋯  。 

thell Vasko M R Harris V ~~-AminobutyrJe acid inhibits th 差竺词 参； _!璧； ； ； ， 一 。 ～ J 
p。tB8 snmu1ated r“eB f s。matostatln{㈣ t 致  

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

