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1 一 I — —  

口服 羧乙基倍半锗氧化物后 7 7 』一 

锗在24名中国人体内的药物动力学 了 

龙启才。曾桂 赵香兰 

薯 (中山医科大学临床药理教研室。广州510089，中国) 

锗 

力学 

逢三茎堡兰堕!垦!兰塑 
分光光度测定法 

A目的：比较口服不同剂量 B一羧乙基倍半锗氧化物 

{Ge一132)的药物动力学的规律 方法：三组健康 

志愿者(每组 8人)分别一次口服 Ge-132口服液 1 

(低剂量．LD)、2 5{中剂量．MD)、4{高剂量， 

HD)q·m- ．用原子吸收光谱法测定 24 h血浆锗 

和尿锗浓度．比较不同剂量 Ge-132的人体药 动 

学 结果 ：用药后，T {LD，1 2±O 7 h；MD。 

1 1±0 6 h；HD，1 2±0 5 h)、丁 {LD．5 2± 

1 2 h；MD，5 8±2 5 h；HD，5 5±1 4)和 C／／F 

{LD，33±12 L·h 0；MD，35±10 L·h一 ；HD．33 

±11 L·h )与剂量无关． 丁 在 0．75 h和2 h之 

间 c {LD．5 3±2 2 mg‘L_。；MD，13±5mg 

·L-。；HD，18±8 nag·L-。)和 AUC{LD，31±13 

mg。h。L一。；MD。60± 16 nag‘h‘L一。；HD一79±42 

m口·h·L_。)与剂量呈正相关 24 h尿锗排出量 占 

所给低剂量的 11+--3％、中剂量的 9±3％、高 

剂量的 6±5％ {用实际尿锗排 出百分数／F的公 

式计算)，与剂量呈负相关 结论：口Jl~Ge-]32后 

符合一级吸收和一级消除二房室模式；经肾脏排 

泄的锗约占口服量的 11％以下 
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AIM ： To study the effect of dextromethOrDhart 

(DM)in foceI cerebraI ischemia． M哐THoDs： 

The c-los protein was detected i丌TnLn0一 

histochemically in the brain of r8ts after foce I 

ce reb raI ischemia (induced by placing a nyIon 

thread in the Iumel3 of the interrlaI carotid artery) 

wjth and without treabnent with DM． REsI】I腮 ： 

FocaI ce reb raI ischem ia induced c-los protein 

expression outside the core territory of the middle 

ce rebraI artery(MOA)and neurorl~I damage in the 

co re territory of the MCA There was 813 evide nt 

expression of c-los protein in the  ipsilateral 

regions outside  the MCA territory (eg cingulate 
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co rtices。 pir帖 rm co rtices and entorhinaI 

co rtices)， and in lhe  co ntralateraI regions of 

hippoc~'npus after 4一h reperfusion foIlowing  1-h 

MCA occlusion ． But morphologica l results showed 

severe edema and negrorlaI damage in the co re 

territory and the  ipsilateraI hippocampt~s DM 

blocked both the  c-los protein induction an d 

neLirorlaI damage in alI regions． CONCLUSION： 

DM redLJoed c-fo~ protein expression and blocked  

the  n~uroflaI damage  after foce I ce reb raIischemia． 

Protc-oncogene proteins e-los can be induced 

by a variety of stimili， such as elevation of 

intracellular calci1．1i21 leve1．expOsUre t0 excitatory 

amino acid in vitro．and glutamate receptor agonist 

抽  ∞ 【 
． Lcca1 devaseuhximtion of cerebral 

cortex and global isch~aia result in transient e_如 

expression which is blocked by N--ritethyl·D· 

aspartate(NMDA)receptor antagonist【 ． Focal 
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isehemia differs from both brain injury and global 

ischemia in the ischemia core and ‘penumbra’of 

partia1 isehemia surrounding the ischemia core 

depending on levds of blood flow． NMDA 

receptor-mediated injnry is greater in focal isehemia 

than in global isehemia， and NMDA antagonist 

protects the brain better against the forlT／er than 

against the latterL Dextromethorphan(DM)，a 

~omrflon antitnssive drug can act as an NMDA 

antagonist be tter than dizoeilpine maleate an d 

phencyclidine clinically， and protect the brain 

against neumned injury 。J Bm use of the importance 

of c． s as a marker of neL!Iorua1 NM DA receptor 

activation，we examined the effect of DM in focal 

cerebraI ischemia． 

MATERIALS AND IETH加 S 

R 协 Sprague-l~wley Pats( =3O)，l，webbing241 

± s 32 g． were bred by Del3alq：／D．e~tt of Expedmental 

Animals，Sha ghai Medical University． 

MCA ocdnskG Ratswe divided into 3 groups：1) 

sham-operated group( =7)；2)operated group( =10)； 

3) operated group with DM (n=13)． Rats were 

anesthetized with sodium pentobarbital 35 mg‘kg ip 

W ．th the aid of an operating microscope．the superior thyroid 

and pterygqr~latine arteries v isolated and coagulated ．an d 

the occipit~d arterywaSligated． A 4—0~ ilament nylon 

sllttlre was introduced into the Iumen of the interr~ carotid 

arteryfor aI~gth atx~t 22 n1m At the sm etime．NS or 

DM (20mg‘kg-1and15mg‘kg )wereinjectedip at 20一 

min interval∞ the rdts． Slmm-operated group had no nylon 

suture introduced into the lutoen of the camtld artery The 

occlusionlaated l h． 

DM was purchased from Sigma ChmaicaI G。 

Antlsera Ab-I agair~t c-fo~ protein ∞ pureImed ftrrn 

Oncogene Sciences． ABC kit was purchased from Vector 

Lab． 

hmnm均 st眦h目I岬  After 4一h ~ usion， rats 

re deeply an esthetized 、 小 sodium l：xmtobalrblral 40 mg 

‘

kg ，ip and perfmed intmcardically with n~mal saline 200 

mL，followed by4％ fr~hly p1q paraformaldehyde 300 

mL dissolved in ph。sp}Ia bI】ff盯。d saline(PBS)0．1 rI10I 
‘ LI1 at pH = 7．4．The intact brain was then dissected 

SerlaI corortaI slic~ (35 urn)惴 cut oi1 freezing microtca'ne 

and processed h c一向 protein by avidin-biotin teelmique[⋯ 

The eection was examined under a light micmseope(Nikon)． 

IⅢ I蜘 llg After 24一h rer~ usica，rats were deeply 

anesthetizedwith sodium penmbathital 40 nag‘kg ip and 

pe intracardially with normal saline 200 mL，f0Ilowed 

bv10 ％ bufferedfonnaJin 300 mL Brainsw戢 storedjn 

／  

10％ bufferedformalinfor10 d．then blocked inthe 0o／ollal 

plane，paraffin-embedded ，sectioned ar 7 Ⅲ ，and stained 

with Nnrmtcexylin mad ms'in． 

RESIⅡ 

e4os protein-like imml,aoreactivity(CFPLI) 

ehsllg~ ot nem'ons CFPL1 was not ohserved in 

the st,am-operated rats，10ut incrensed dramatically 

within ipsilateral cortex， particularly in the 

cingulate cortices，piriforlT1 cortices，and entorhinaI 

cortices，outside the middle cembral artery territory 

followed hy 4．h reperfnsion after 1-h MCA 

occlusion． The most intensely immunoreactive 

neuronswem found in layers 1I andⅣ ，and to a 

lesser extent in layers I， Ⅲ，V． By contrast 

CFPLI induetion in neurons within CA3 to CA4 and 

the dentate hilar region was observed in the 

contralateral hippocarapus， while only a few 

pyramidal neurons inCA1 regionwere seen Inthe 

rats pmtreated with DM，~-fos protein induction 

was hlocked (Fig 1，2，Prate 1，2)． 

Pathological daan~ of neul~ons Severe brain 

damage was confined mainly to the cerebral cortex 

within MCA territory after 1-h MCA occlusion 

followed by 4-h mperfnsion ． Edematous degenem- 

tire changes an d necrosis manifested as vacuolation  

st,rinkage and triangulation of the nucleus and 

cytoplasma， and nuclear size and basophilia of 

nudells wem reduced DM reduced the brain 

damage andmost pyramidicaIcella showed a nOlTllaI 

appearance， Same results were f0und in the 

hippocampus，though the degree of neuron damage 

was less(Fig 3，P1ate 3)． 

D巧CUSS10N 

Cn I expression was induced in the zome 

surrounding the ischemic core territory~ 
． But in 

the transient globa l ischemie model， CFPL1 was 

largely confined to the dentate gyma  and cA3 

region  T|1is discrepancy was proba bly due to 

species and su画 df reno~． Expression of 

CFPLI in the ipsilateral cortex may be caused by 

spreading  depression during  focal cerebral 

ischemiaL比J
．  In the com ragaon of MCA．a 1ittle 

c-los protein expression may be related t0 pmtein 

synthesis inhibition． Themfore。 in the cortex 
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adjacent to MCA core territory but not within the 
core itself c-fos protein was readily expressedL ． 

Inthe sam．eway，neuronai damagewas confined to 

core terriory of M CA． In our model of MCA 

occlusion，the choroidal artery was also occluded， 

thus CFPL1 was detected in the hippocampus．1ittle 

CFPLI in the ipsilatery hippocampus may be also 

associated with protein synthesis inhibition． In the 

contratatery of hippocampus ．CFPL1 was induced in 

neurons within CA3 幻 CA4 and dentate hilar 

regions，but the neurons in this region showed a 

norlT~l appearance． In this study， we carl not 

interpret these results． 

DM blocked the 13- protein induction in all 

regions， and reduced the neuronal edema and 

necrosis． DM inhihited the activation of the 

NMDA receptor an d reduced the influx of calcitma 

causing neuronal death． These results indicate that 

c-fo~expression is coupled to activation of the 

NMDA receptor，possibly due to excessive release of 

excitotoxin amino acid． Therefore．it is Concluded 

that syst~mtic administration of DM protects the 

bra．n against focal cerebral ischernia· 4 f 
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右美沙芬对局灶脑缺血所致的 C-yO~蛋白表选的 

抑制作用 
／ 

包雏丽，陆世 程介士，张安 中 (上海医科大学 
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医学神经生物学国家重点实验室 ，上海 200032，中国) 

关键词 堕 堕；堰堕薹里至自c—-lo—s；免疫组织 
化学；右美沙芬 

“目的：观察右美沙芬对局灶脑缺血所致的 c一 

蛋白表达的作用． 方法：免疫组织化学及 HE染 

色的方法． 结果：在缺血侧远离缺血 区【如扣带 

皮层，梨状皮层，嗅皮层】和对 照侧海 马有大量 

c-los蛋白表达，而在缺血 区则有较 多细胞坏死 

给予 DM后．所有区域的 c- )s表达及坏死细胞均 

减少 结论 ；DM对局灶脑缺血所 致神经细胞坏 

死有拮抗作用 
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