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Stress-induced changes of central GABAergic function in rats 

SU N An—Yang． LI De—Xing， W ANG You—Ling 

(Departmenl ofPharnu2cology。Nan]log Medical Co~ege。Nanfing 210029，Ckc,ta) 

ABS nRACT ，rhe effe吐0 of acute and rcpeat~l 

immobilization~reas on ccnLral GABA咄 缸notion 

were examined in rats by evaluating the changes ofthe 

∞ rdiovascular resDonses to intrao~rebroventricular 

injecfion of GABA． The dcpre~or and bradycardia 

reSDOBSeS Of GABA were attenuated significantly by 

immobilization stress for 6 h(from -5．5土0．7 kPa and 
- 75土 25 hpm to -2．3土 0．9 kPa and _27土 16 bpm 

respcctively。 for GABA 200川薹)． These effects of 

i(~ress were neither mimicked by administration Of 

hydrocortisone， Dor abolished by pretrcatmcnt with 

ad心n丑1ectomy or diazcpam． but they were attenuat- 

ed significantly by pretreatment with isoniazid． The se 

results indicated that immobilizatlon stress for long 

duration CaUISCS subscnsitivity of centra1 GABA 

rec eptors， in which the dowx',-regular／on mec hanism 

may bc involved 

KEY W ORDS physical restraint； GABA； 

hypotension； bra dycardia； hydrocortison~； 

adrcnalec tomy； diazepam ； isoniazid 

The neurochem istry of stress has bccn 

studied for over two decades． Recently， a 

lot of attention was paid to GABA， the 

prevalent inhibitory neurotransmitter in 

brain． H owever， apparently conflicting re· 

m rs of both increase and decrease in brain 

GABA lcvel(‘ as well as binding char acteris． 

tics Of GABA ／bcnzodiazcpine receptor corn． 

plext have bccn reportcd Since most of 

these results were derived from in vitro assay of 

synapto neuroso mes of cerebral cortex， 

hippocampus， and striatum ， and methods in 

vltro and in vlvo can yield substantially dm『er． 

ent results<”， the functional consenuences of 

GABAergic activity related to in vivo experi． 

mcnts secm worthwhile to be investigatcd． In 

order to identify stress-induced  changes of 

central G ABA receptors， we utilized in vivo 
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tec hnique evaluating the cardiovascular 

rcsponScs to intraccrebroventricular(ICV)in． 

~ction of GABA， which might minimize 

artifacts associated  with in vitro m ethod． 

M eanwhile， th e m echanism responsible for 

these changes were also  explored ． 

MATERlALS AND METH0DS 

M ale Sprague-Dawley rats． weighing 

264 土 SD 23 g， were housed undcr 12 h 

li曲t—dark cycle with frcc access to food and 

water． For immobilization stress。 山 c rat 

was placed inside a narrow， cylindrical aci'ylic 

tube， which was perforated for nOtel~a1 

breathing and iⅡ which only the m ovements 

were restricted ． This imm obilization stress 

lasted for1 h． 6 h or1 h dailyfo r 6d． After 

StreSS trea tment， the rat was imm ediately 

anesthe血cd wi山 urethane(1．1 g·kg-‘，ip)。 

and the fem oral artery was canaulated with PE 

50 tubing． Then。 the rat was m ounted  in a 

stereotaxic instrumcnt． The coordinates fo r 

1atera1 ccrebroventricles were AP -0．8。 L 

1．6， H -2．8 with respec t to Bregrna． Al1 sur． 

gical proced ures were completcd within 25 

ra in． Aftcr a period of stabilization。 icv 

GABA was given about 50 min after the~ssa- 

tion of imm obilization Stre ss． At山e end of 

the experiment， toluidine blue solution was 

similarly injected for verification of the injec· 

tion site． The above injoction was routinely 

perform ed at 6：00-9：00 PM  to avoid possible 

circadian variation Of GABA receptors． Som e 

rats were adrenalectomized 3 d before injection 

ofGABA． 

Injection apparatus consisted of a guide 

cannula and an jnjection cannula．Each injeo 

tion comprised of 5 1 drug so lution con· 

taining 100 Or 200 g G ABA， or the sam e 
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volume of vehicle， which was infused over 2 

min． GABA (Shanghai 3rd Pharmaceutical 

Factory)was dissolved in arfificial cerebro- 

spin al fluid Pretreatraent drugs used are as 

follows= zlucOcOrticOids including two differ- 

eaat doses。 physiologically relevant dose of 

hydrocortisone r20 ra g·ks- ， ip， three times 

in 6 h1 and pharmacologically relevant dose of 

dexaraethasone(10 rng·ks- 。jp)；diazcpara(8 

rag·kg一。， ip)or isoniazid(100 rag·kg一。，ip， 

twice in 6 h】which were injccted along wi山 

sttess． 

Statistical tests employed Were f test and F 

st． 

REsUI S 

Efleets of streSS on cardiovascular 

i~ Mi4ga to GABA icv Systolic。 diastolic 

and mean arterial pressure and heart rate 

consistently feU after GABA icv． and the 

responses were dose—dependent frab 1)． Sim— 

ilar inic ction of vehicle was inefiective． The 

depresser and bradycardia responses of 

GABA were significantly attenuated by 

imra obilization stress for 6 h， whereas 

repeated stress of l h daily for 6 d was 1ess 

potent， and acute stross for 1 h had 1ittlc 

citects(Fig l，Tab 11． 

Efie~ts of glucocorticoids level on cardio- 

vainlar res pon~ to GABA icy H ydro— 

cortisone r20 mg·kg ， ip。 three times in 6 

h1 fafled  to attenuate the responses Of GA BA ． 

On the contrary。 adrenalectomy or admini— 

stration of dexamethasone(10 nag．kg_ ， ip) 

FIz 1． I．flm cra of lmmobllIzaflon stress on the 

de e％oT re~lmtme【A'and bradycardla(B)to GABA 

Icy(7．00 u1)in ratL (0) unrestrained； (● ) 1 h 

str~ ； (×) 6 h stress；(]) 1 h stress dallyfor 6 
d． n= 6-8， 土 SD， ‘P> 0．05， ¨P(0．O5， 

“．，(0．01" unrestrained rats． The values at 0 rain 

Mre baselines hefore IcT GABA． 

attenuated them significantly(Tab 2) 

Influences of pretreatment with diazepam， 

isoniaz~l，and adrenaIectomy on s~ress-induced 

attonuation of enrdiovascular respo]itses to 

GABA iev Effects of stress were not abe1． 

ishcd by pretreatment with diazepam (8 rng· 

kg一。ip)or adrenalectomy。they were attcnu— 

ated significantly by pretreatment with 

isoniazid(】O0 rag·kg 。 ip， twice in 6 h) 

(Tab 3)． 

Tab 1． Stresa-lnduced maximal changes 0l cardiovascular res pmmes to GABA Icy I． rats． n=6—8． ± SD 

‘P>0．05， ¨P( 0．05。 ⋯ P(O．01 v unrestrained rats． 

●  ● ●  ● ● ，  

． 《苫 

●● ●  口 ● 
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Tab 2． Eff~ta of glucoconieolda*md-dr目-kct幔 y on cird~vm -llr r~poum t0 GABA lc_(20O pg) rzts． 
n卫6-8。 ±SD． 。，>0．05． ’ <O．05， ⋯ ，<0．01" __嘲  -hIed r· P>O．05。 ’ <0．05， <0．0l" 

6h strt翻 BIt 

Tab 3． 1aflacaces of p~ eitmm t with dlizel~tm。 Isonlizld， and idreaa~ y na ~ luduced decreu4~ of 

cardiovascuhar respons~g t0 GABA h (20e ha r-扫． AfU~r pretreihneat， the mtJ-盯e hnmobmzed for 6■． 

n=： 8' _土SD． ’P>0．05。 ¨，<仉05． ¨’P<0 l v lit[1ll~掣 u 

DlSCUSS10N 

Our data suggested that th e rats 

continuously exposed  to immobilization stress 

develop a subscnsitivity of ce ntra1 GABA 

receptors related to cardiovascular regula- 

tion。 whereas acute and repeated  stress of 

short duration wcrc 1es8 potent． In fact， 

although not statistically different， a slight 

cnhance ment of the responses of GABA by 1 h 

stress was observed in a dose 0f1 00 g 

In previous studies， both hype rseosi- 

tiviLv(7．8) and subsensitivity(4．10) 0f GABA 

receptor complex following various stresse s 

were reported ． Failure to find consistent el'- 

fects of stress on GABAergic funcffon m ay be 

due to thc variability of the type  and the dura． 

tion of stress。 the time delay between the ce S- 

sation of stress and measuring。 and the eva1． 

uating methods In viv0 method  may be m orc 

suitable since animals arc under a m ore 

physiological condition． Our results de- 

rived frOIR in viv0 technique are consistent with 

the  viewpoint of subsensitivity of GA BA 

receptor after stress． 

Thc role of glucocorticoid in stress-- 

induced changes of GABAergic function has 

been assessed by increasing and decreasing its 

1eve1． Thc results indicated  th at gluco- 

corticoid did not play a key role． In fact， 

glucocorticoidg and their metabolites 

potentiate rather than inhibit G ABA binding 

and GABA receptor-mediated  C1一 flux~11．12)
． 

Pretreatment with diazcpam failed to abolish 

the effec ts of immobilizatioo stress as observed 

in ours。 which was inconsistent with th e re- 

suits derived  from footshock stress(4,13)
． 

Imm obilization stress could cause an 

increase of GABA concentration in braint“。 

hence。 m odulating GABA receptor by down- 

regulatinn mechanism ． 1’hC result of 
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pretreatment with isonia~id for inhibiting the 

synthesis of GABA supported this possibility． 

Other m echanism responsible for OUT resuhs 

rem aincd to be explored． 
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大鼠应激产生的中枢 一氨基丁酸能功能变化 

孙安阳、李德兴、王幼林 

(南京医学院药理教研室，南京210029，中国) 

提要 大鼠连续制动应激 6h可显著减弱 icvGABA 
的降匿和心动过缓反应，200旭 GABA的反应由来应 

激组的一5．5土0 7 kPa和-71土25 bpm分别降至-2 3土 

0．9 kPa和 7土16 bpm．该应激技应不被 D氢化可 

的橙模拟．亦不赦预先肾上腺切除或 iD安定取稍，但 

可被 |p异烟肼显著减弱．提示持续制动应激可通过受 
体向下调节机制使脑内GABA受体脱敏． 

美键词 身体的约束；，一氨基 r酸；低血雎：心动过 

缓；氢化可的橙；肾上腺切除术；安定：异烟肼 
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