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Desipramine and fluoxetine antagonized 5。7·dihydroxytryp· 

tamine·induced lesion on rat hippocampal an d cortical neurons 
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A皿Ⅱ：T0 asses,s the protective effect of desipramine 

(Des)and fluoxetine(Flu)on the Ileur0Tls against the 

lesion induced by a selective se~tonergic neurotoxin in 

vitro． M匝田 )Ds： nle 10-day cultured pdmary 

Deunm  of hippoc ampus and codex of rat was exposed 

to 5，7-dihydroxytryptamine(5，7-DHT)to determine 

the optimal lesion concentration and&nation． Before 

exposing to 5．7-DHT．De s and Flu was added to the 

ii~edillln for 30 rain to observe the protective effects． 

RESULTS：The ol~Ixalconcentration anddurationfor 

5．7．DHT was 6O0 umol·L_。and 4 h．respoctivdy． 

Both Desmad Flu showed a protective effectinthe dose 

range of 0．8 tanol-L一 to 10 “m0l·L一 and 0．04 

tmaol’L_。to 0．6 t~mol’L_。，respectively，when the 

neuronswereiniured bv 5，7．DHT6OO舢纠 ·L for4 

h． Hu showed a higher efficacy than Des Both 

exhibited a mole powerful protective effect on the 

hippocampal nenl~n than on the cor~cal ilgni~n． 

c0NCLUS卫0N!The antidepressant effect ofDes and 

Hu was attributed to their la~otective effect oR the 

injured semtonergic neuiDn ofthe hippocampus andthe 

co rtex． 

Thedysfunctionofthe canwal sea~tonergic(5-HT) 

systemswasimphcatedin the patlmphysiology ofmany 
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neuropsychiatric disorders including depression and 

anxietÿ J
． The predominant theory was that a lack of 

su拓cient serotomm c activity contributed to 

deplession ． Thisnotion came aboutwith the awalene~ 

Il1at many antidepressant medications 懈 effective 

blockers of either the enzylnatic oxidation  or the 

reuptake of seroton in ． The hypothesis also appeared 

幻 be consistant with the evidence that depression was 

often associated with decreased levels of the metabelites 

0f 5．HT ill the carebrospinal fluid J． However． 

reports upon effects of antidepressants on densities and 

mRNA level of 5．HT receptor were not always 

consistent． The exact r~chanism of depression and 

an delⅡess锄ts，therefore，was awaited to be further 

studied． 5．7-DlHT． a selective neurotoxin of 5-HT 

neuron， induced a hyposerotone~c activity by 
combinedwi ththe uptake site of5．HT and／or dismd~  

the combination of 5-HT with a seroton in binding 

凹姬In(SBP)to exhaustthe5-HTof Ilap暑e ．nle 

serotonergic activity change induced by 5，7-DHT was 

similarto that of depression． It hadbeenderaonsWatcd 

0rot 5，7-DHT was usefulinassessingthe physfolo#cal 
fuactfon of 5-HT in the hippocampns in vivo L ．bu t 

there 瑚 few sRldi~i on evaluating the serc 哦er c 

function in vitro． Our research focused on the 

estabiistunent of a model ／n vitro for assessing the 

serotom~c function， and the pi'ot~ ve effect of 

antidepressants on injurcd se~tbnergic nenrons，to 
provide screening means for anfidoplessants and 

evidencesfor explo6~g the actionmechanism． 

Rats Neonatal Wistar vats(O一1 d，GradeⅡ， 

Cerlificate No 01-3039 from Beijing S 目rvisi“g 

Committee fbr Medical Expedmental Animals)were 

supplied bytheBqH ．皿en乜1Animal Center，Academy 

ofMilitaryMedical Sciences 
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Drugs 5，7-Dihydroxytryptamine (5，7-DHT， 

Sigma)，desipmmine hydruehlonde(Des，Sigma)， 

fluoxefiue hydruehlorida (F1u，Sigma)． 

Prelmralion of the cultured neurons 

PIimarv neuH划 cultures were generated essentially as 

described by Weiss et al with SOITIe modification． 

Briefly， cortical and hi珥)ocampal sguctures were 

removed 丘Ⅻ neonatal Wistar rats (0一l d)． 

e~yrnatic digestion(0．125％ trypsin)at 37℃ for30 

rain，andmechanicallydisseciatedwith afire—narrowed 

Pasteurpipette，and plated(1 x106 cells·L )in 96- 

well Costar culture dishes previously coated with L— 

p0 lysine(0．1％， =150—300，Sigma)． The 

platedmedjuⅡ1wasthemixture ofDulbecco’smodified 

Eagle’s medium tDM ，hi曲 glucose)，gl【UtalT~  

100 mg-L-。．1O ％ heat-inactived horse semm and 

fetal bovine SeFd2"II．respectively． After 24 h．ceIts 

were seeded inthemaintenancemedin／／1．winchwasthe 

mixtme of 佰M 【hi罟lh glucose)，gintamine100mg。 

L一 ，l％ heat-inacfived horse serun2 and 1 ％ N 

nutrient that included insulin 10 mg·L-。，lransfenin 

200 nag‘L-。．progesterone 40 nmol‘L-。．putraseiue 

200 tmml。L-。，hydrocortisoue 10 mg‘L-。，3，3 ，5 · 

triiodo-thyroinne 20 mg-L一 ．selenium salt 6 nmol· 

L and bovineseFd2"IIalbumm (BSA)(0．0ol％)(all 

fixnn Sigma)． ．I1 culRulemedium was half-refreshed 

twice aweek1111til10 d(refieshingforthree ames)． 

Determination of optimallesion conee~atra· 

tlon of 5．7．DHT and lesion dura~on Previously 

cultured cortical andinppoc ampal neulonswe re exposed 

to noted coi~enlratJons of 5．7．DHT for various 

durations． ．I11einjuredⅡE舢IDnswere recovered inthe 

ahaintenance medjum for two days． Prior to the 

rueasuren~nt．cultureswereincubatedinthe serum-free 

DMEM media for l d． According to Tada et al 

method of me asurh~ the cell vitality，after 4 h the 

cultures exposed to 3-(4，5-diruethylthiazol-2~y1)-2，5- 

di-phenyltetrazolium (M丌 ) 0．42 g‘L一， 也e 

supernatant was removed thoroughly．and10％ sodin／12 

dodecyl sulfate-O．Ol mol·L Ha (SDS)was added 

to breakthe cells and solvetheM 丌 defivatves for16 

h in C02 incubator． With two-wavelengths(570 nm 

and 63O nm)，the absorption values of eachwell were 

determined byMulfislamMGC／340MK Ⅱ． 

Protee'live etteet of antideprer~mts on the 

injured nelll~ns Af时 30 min the 10-day—cultured 
hellions exposed to no ted concenlrafions of Des and 

F1u，5，7·DHT 60O “m0l·L-。vcas added to the 

m~ uln to lesion for 4 h，the rest procedure was the 

s 1le as above 

Data analysis All results were subjected to 

group t test to determine whether processed group data 

were significantly differentfi'om thelesion controland／ 

orthe vehicle conl~l(P<0．05)． 

RESUI腮  

Morphological observations 1tle initial 

manifestation of 5．7．DHT_induced lesion of neurons 

wei3~membrane wdakling，and withering of the cell 

bodiesinto dots and ofthe dendrites and axons inm thin 

threads with the duration lasted longer． Part of the 

cells broke away from the culttue wal1． ．I11e cell 

bodios ofthe vehicle contml andthe protected neun)ns 

were bigandfIIllwith rftore and slwonger dendrites and 

axorls，winch demonstrated amore stereoscopic n踞e． 

Optimallesion  concentration and dm'atlon 

Absorption valueswere the vitality index oftheneIⅡDI1s 

．mjured by 5，7一DHT (Tab 1) Combined with 

morphological observation．thelesion concentration and 

duration were selected as 6OO ~inol·L-。and 4 h． 

respectively． 

Protective effect of anti~ The 

absorption values 6f the nellrOrl Dn 0删  by 

antidepressants from 5．7．DHT lesion were shown in 

Tab 2． Both Des and F1u had Siglli~Cant protective 

effects o11 the iajured ue1．LrOrl~(P<0．01)，but Flu 

possessed a higher efficacy than Des． A more 

powerful protective effect on the hjpI)oca删 rlellrOrl 

was exhibited． 

DISCUSS10N 

5．7一DHT selectively destroyed serotouergic rill一 

舢 following various rOllteS of adaninistrationL It 

rapidly accumulatedintarget nelLron$and inhibitedthe 

reuptake of5．HT．indicating that the selectivity of 5．7一 

DHT was based on the activity of high-afflinty 

prooesses located 0n serotonea'~c DeUfOns． Bamngar- 

tellL7 J reported that the affinity of 5．7一DHT f0r 5_HT 

andnorepinephfiue (NE)uptakediffered by afactor of 

about 16 nle diffei~nce in the affinity of the two 

transport systems was sufficiently large to explain why 

central 5-HT l1eur0ns were always more pcofoundly 
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Tab 1． Lesion e胁 of olls com：enlralio~s of 5．7-D]ffl'rm different dm ali0ns on the cultmed cortical and 

hippocampal neII 0ns． n=6 0f triplicate蚴 surd∞ l也 of two imtepe~dent exi ts． 霉±s． 

《0．05． 《0．01 conu'ol 

Tab2-Pr c e咖 0￡D andFlum the cllItIⅡedhippocam~ and corticalllel injuredby 5—7‘D]ffl' 

±s． n=6在伽 triplicatem臣堪哪=e嘲 晦 oftwormdq n experiments． 

>0．05。 《0．05。 《0．D1掰 lesion control 

m~t'ecred by 5．7一DHT ll1aIl wereNE netLrOi1s． Thiswas 

consistent willa our experiment． Fluoxetine， a 

selective serotonin reuptakeinhibitor．provided a nlore 

powerful protective effect Oil the injured hippoc~apal 

and cortical serotonergic neol1)n by 5．7一DHT than Des． 

This suggestedthatthe antidepressive effect ofDes and 

Flu be related tO binding to the reuptake site of 

monoamine．thus affect the monoamine levels． We 

pregtmle 血at there are soIl'~ intrinsic serotonin 

analogues，mcludkng serotonin metabolites such as 5- 

hydroxyindoleaeetic acid，and indolenine，and s0 on， 

may 0roY ce toxic effect 011 the neurorls willa the 

scroto／lg,rgic reuptake site by the similar mechanism tO 

5．7_DHT in the brain of d~ sive paaents due tO 

delayed-clemance for s0me feas('ns， lla咖 出 it needs 

SUl~ t from exr,eaIn~ evideDces． 

Tbe majority of recent functional brain tmagtag 
studies have demonstrated a reduction in nd卫Dnal 

activity加ost pronounced in the left ixefrontal cortical 

and limbic 棚 ．particularly in reculTent of chronic 

deD嘣 i disordersL驯． 1his reduction in i~ulKinal 

ac'dvity is evidenced by decreased blood flow and 

glucose utilization in these neutoaaatomical aa~as． 

George and colleagues Lg]have used functional brain 
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imagin~ to study ii(Klllal individuals experiencing l'~llroIIs in seru-free medimn： A morphological and 

wansient Mterations of normal affecrive states such as biochemical study． Proc Nail Acad Sci USA lq86；83： 

s~dness and happiness In contrast to the deficiencies 一 

in me 0玎tal aIld l c b】ood now obser ed _m 6 Tada H—SinhoO· K，Ko~ aaM，TsukamoK 

chmnicallyde
． pres刚 du an⋯acti。vati，on of these ： ； 一 ～ 

s蛐 。 c rcu也 O姗 du如 g seIt- sadnes 7 B
l珊 rI册 HG，I丑唧 HP，I础  r L Mode al1d Alth

ough alternative explanation 。xist， one heuristi。 
mech 娜 0f acb0n 0f眦啪舳 x_n l丌dD 町曲髓 ．a r 

model may be that StI~SSOI8 resulting 111 dys~ona 111 and a pID ss代p矾
． AI1rIIVYAcad Sci 1978；30．5：3一 

normal individuals activate this sr~ ic anatomical 24 

circuitry which， when persists，results in depression 8 GeorgeMS，Km rTA，PostRM
． SPEC~ andPETiIn筵． 

and with fll~ r persistence and／or i~culTence may ingin mood d~sorders J Clin Psychiatry 1993；54(11 

eventually produce 【he burnout or inactivation of this ~uppl ：b一13 

same circuitry~9： The decreased blood flow may 9 Ri sc Rec adⅧ ∞sin deta'ession research： n 

result in a de layed-dearance 0f intrinsic neurotoxins and s廿e。 酬 ar啪 0gy al1d bm- 咖 鲥 ； Ⅱn 

induce me陀ducti伽 in me n㈣ al ac vitv． ，Psych 99 ；58 ：。一6 

h condusi0n，吐lis model 打口is np】e。 一。J 

useful1Ttearlsfor evaluating and screening agents acting 

on the serotonergic neul~ns． Des and Flu have 

protective effect on~ured serotonergic nenl'ons by 5，7- 

DHT， which may be 011~：of their antidepressant 

mechanisms． 
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地昔帕明和氟西汀拮抗 5．7-二羟色胺 

对海马和皮质神经元的损伤 罗 ／
． 年 

， 龚正华 (军事医学科学院 

毒物药物研究所 ，北京 ](}0850，中国) 

关键词 5，7．二羟色胺；地昔帕明；氟西汀； 

海马；大脑皮质；血清素；神经元；培养的细胞 
一  

j ／ 
目的：评价抗抑郁剂地昔帕明和氟西汀对 5，7．二 

羟色胺损伤神经元的拮抗作用． 方法：原代培养 

1O d的大鼠海马和皮层细胞加人不同浓度的地昔 

帕明和氟西汀作用 30min后，用 5，7一二羟色胺 

6／)0伽[IoI．L 损伤4 h，lVl'Yr法结合形态学观察判 

断药物的保护作用 结果：地昔帕明和氟西汀对 

神经元损伤具有显著拮抗作用，剂量范围分别为 

0．8—10 umol·L 和 0 04—0．6 umol·L～ 结论 ： 

地昔帕明和氟西汀对 5，7．二羟色胺的神经元损伤 

具有显著拮抗作用，氟西汀效价高于地昔帕明(约 
一 个数量级)． 两种抗抑郁剂对神经元的保护作 

用可能是它们抗抑郁作用的机制之一 
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