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Antinociceptive effect of intracerebroventricular injection 
of a tetrapeptide Asn--Ala--Gly--Ala in rats 

HE Cheng ，SONG Chao—You ，W EI Yao—Mei ，YOU Zheng—Dong。，SHI Pu—Tao。 

( Department of Biochemistry and 。Department of  Neurobiolog~,．Second M ilitary Medical 

University，Shanghai 200433·China；。Shanghai Institute of Biochemistry，Chinese Academy of 

Sciences，Shanghai 200031，China) 

ABSTRACT The antinociceptive effect of in- 

tracerebroventricular iniection (icv) of Asn 

Ala—Gly—Ala (NAGA)，a partial sequence of 

lipotropin，was studied in rats． The potas 

slum iontophoresis—induced tail flick was used 

to measure the pain threshold， The antinoci— 

ceptive effect of NAGA ， which was dose— 

dependent(icv，0．03— 0．24~mol／rat)and 

long—lasting (90 rain) ， was reversed by 

naloxon
．e(icy，0．26 mg·kg )and inhibited 

by anti—M EK serum (titre： 1：5000， 5 g1) 

or anti—LEK serum (titre：1 E 5000．5 “1)． 

NAGA—induced antinociception was scarcely 

affected by anti— EP serum (titre：1；30 000， 

5 1) or anti—Dyn A1 1 3 serum (titre ： 

1 l 30000， 5 1)． It was suggested that the 

antinocice口tive effect of NAGA may be associ— 

Re~ived 1993 02 16 

ated with the release of met—enkephalin and 

leu—enkephalin in rat brain． 

K
．

EY W ORDS analgesia； naloxone；endor 

phins；immune sera；neuropeptides 

The tetrapeptide Asn—Ala—Gly—Ala 

(NAGA )， a sequence of human 

lipotropin】 l it 3， was isolated from human 

brain ． ]ntracisternal injection of NAGA to 

mice produced dose—dependent， long—lasting， 

and naloxone—reversible antin0ciceDtive effect 

as evaluted by the hot plate and taiI flick 

methods ，and the tail—pressure and phenyl— 

benzoquinone—induced writhing tests in 

mice． In the present study，we report the 

correlation between NAGA antinociceDtive 

effect and endogenous opioid peptides in rats． 

维普资讯

 http://www.cqvip.com 

http://www.cqvip.com


498． BIBLID 1SSN 0253—9756 Aeta Pharmacologica Sinica 中国药理 学报 ]994 Nov；15(6) 

M ATERIALs AND M ETHODS 

Rats and dr~gs Sprague—D~wley 舍 rats ( 一 

173)，weighing 196士 12 g，were housed at 22士 0-5 

℃ with an alternating 12-h light—dark cycle． Food 

and w ager were available ad lib． 

N AG A wa．g synthesized by the conventional solu- 

tion method ． N aloxone hydrochloride was pur— 

chased from Sigma． The anti—met—enkephalin (aati 

MEK) serum showad < 0．01 cross immunoreac— 

tipity with 0-endorphin (0-EP)and dynophin A1—13 

(Dyn A卜1a)and 0．44％ with lgu-enkephalln(LEK)． 

The anti—LEK serum did not cross immunoreact with 

EP and Dyn A a，but about 2．8 with M EK． 

The anti p-EP serum showed no cross—immunoreac— 

tivity with M EK ，LEK，Dyn A1—1s，or Dyn B． The 

anti—Dyn Al—L3 serum did not cross 

EP，M EK，LEK，orDyn Bt and about 1．8 with 

Dyn A L—LT． The anti—M EK serum ，anti—LEK serum ， 

anti一0-EP serum ，and anti-Dyn A1】 serum did not 

show cross—immunoreactiv[ty with NAGA in radio- 

immunoassay． Other reagents were AR grade． 

iaject~on (icy) Rat was 

anesthtised with sodium pentobarbital(35 nag·kg～ ， 

iD)． A staialess steel cannu~a(od O．25 mm)was in- 

serted through a guide cannu[a (nd  0．5 mE )posi- 

fioned stereotaxieally L 1．5，A 0．3，H 3．0 mm ： ． 

T he inserted eannu[a was fixed to the skull with dental 

cement． The rats were allowed to l~eover for 1 wk 

before being used in taII fl k test． NAGA and nalox一 

0l1e were inieeted icy in 5 l of normal saline (2 l 

·min )． Naloxone(0．26 mg·kg )was injected 10 

rain before NAGA． The antiserum (6 )was kct— 

ad ；cv 30min before NAGA． 

T-Il f●kk test The potassium iontoDhores Ls 

induead tail flick to m~tsure the pain thresholds of 

rats ． Pain thresholds were observad for 100 min 

after icv drugs． 

Statistks AIl data were expressad as x士 eom 

pared by t test． TI EDs values were determined by 

weighted probit analysis method． 

RESUL S 

Antinocicepflve effect of icy NAGA 

NAGA (0．03，0．06，0．12，and 0．24 vmol／ 

rat)icy induced a dose—dependent inhibition 0f 

the tail flick response to potassium ion 

tophoresis stimulation，which reached a maxi— 

mum at 40 min and gradually declined from 50 

min to 100 min． The ED5o values Nvere 87 

pmol／rat with 95 confidence limits of 67— 

112 pmol／rat(Fig 1)． 

Fig 1． Antiaocieeptive activity of NAGA． 0(0 ) 

0．03(● )，0．06(×)，0．12(口)，m24(●)mmo1． 
一 9． P<  05，‘P< O．01 j~oatro1． 

Effeet of na]oxoDe on NAG A antinoclcep- 

tion The antinociceptive activity of NAGA 

(0．12~mol／rat，icy)was reversed by pre— 

treatment with naloxone 0．26 mg·kg～ ，icy． 

Naloxone itself had no significant effect on 

pain thresholds of rats (Fig 2)． 

Fig 2． Effec~ of n~oxone(Nsi)ott NAGA antinoci- 

∞叫oil． (0 )con~ol，(● )Nal，(×)NAGA + 

N|I，(口)NAGA． ^一9． <0．05， P< 0．0l y 
conl~o1． ‘ < O．05， P< 0．01 j NAGA． 
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Effect of opioid peptide anti—sera on 

NAGA antinociception Pre—treatment with 

anti—M EK serum (titre：1{5000)or anti—LEK 

serum (titre：1：5000)inhibited the antinoci— 

ceptive effect induced by NAGA (0．12~mol／ 

rat． icv )． Pretreatment with anti一 EP 

serum (tltre： 1 ：30000) or anti-Dyn A 13 

serum (titre：1 l 30000) failed to block the 

antinociceptlve activity of NAGA Normal 

rabbit serum had no significant effect on the 

antinociceptive activity of NAGA． The anti— 

M EK serum ， anti—LEK serum ， anti一 EP， 

and anti—Dyn Al—l3 serum per se had no signiL 

icant effect on pain thresholds of rats (Fig 3 

and Fig 4)． 

矸 t 3． Efleets of attti—M EK 耻nⅡn or 如 tl—LEK 

sertlnlt on NAGA antinociception． (U)control，(● ) 

normal rubbit serum + NAGA．(x )anti—LEK serum 

+ NAGA， (口 )anti—MEK serum + NAGA， (● ) 

anti—LEK serum ，(△ )an“-M EK serum H一 9一 l0． 

‘P < 0．05， ‘P < 0．Ol control_ ‘P < 0．05． P <  

0．0l r norm al rabbit serum + NAGA group． 

DISCUSS10N 

The tetrapeptide NAGA ．~Tas shown to 

display antinoclceptive effect in mice and rab— 

bits ‘ 。 ．In the present study．our chemical— 

ly synthesizedNAGAexhibitedadose—depend— 

ent blockade of the tail flick response in rats 

and the antinociceptive effect of NAGA was 

Fig 4． Effects of anti一}EP serum or anti—Dyn A，一 

serum Oll NAGA antinoc|ceptlon． (0)control，(●) 
normal rubbit serum + NAGA，(× )anti—Dyn A-一 

serum — NAGA，(口 )anti一}EP seftUlB+ NAGA． 

(● )anti·DynA1．13 serum ，(△ )anti— —EPserum ． 

H一 9． ’P< 0 05． d 0．01 j contro1． 

almost com pletely reversed by naloxone． 

Thus．NAGA action is presumed to be medi— 

ated by endogenous opioid system The 

antinociception induced by opiates has been 

suggested to be revealed through their action 

on mu-， delta一， and kappa—receptors ‘”． 

NAGA did not significantly affect the actions 

of opioid peptides on the electrlcally evoked 

twitches of the myenteric plexus—longitudinal 

m uscle strips of the guinea pig ileum ，suhmu— 

COUS plexus—longitudinal museularis mucosae 

of the guinea pig esophagus and strips of the 

mouse vas deferens，it may neither act directly 

on mu一． kappa一， and delta—opiate receptors 

nor inhibit the met—enkephalin， 1eu— 

enkephalin and dynorphin Al—l3 degradation 

enzym es(”
．  

The present results ndieated that the 

antinociceptive effect indueed by NAGA vcas 

significantly antagonized by pretreatment with 

anti—M EK serum or anti—LEK serum ，but pre— 

treatm ent with anti—e_EP serum or anti—Dyn 

Al_13 serum had no significant effect on the 

cE、PI．̈l_4|lll 
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antinociception induced bv NAGA． The anti一 ew York：Plenum，1979：3 0． 

M EK serum ， anti—LEK serum ， anti一8_EP zh g Az· d。 ph。n nd p⋯  ⋯ na 。⋯  一 

serum  and ant卜 Dyn A l—t3 sefum  dld n0t sn0w  A
cuDunct Electrothe⋯R l98O|5：l3卜 8． 

CROSS—immunoreactivity with NAGA in radio一 8 V
aught jL．R。thman RB，W estfaI1 TC M u-and de[ta— 

immunoassay (unpublished data)． These re一 ㈣ pfo ：Their rcI⋯i ⋯lg⋯i nd in th difffe tia【 

suits suggested that the antin0cicepti0n in— e{{eets oI opioid peptides oil ana Lgesia 

duced by NAGA might be associated with the LiIe Sci 1982{30：1443—55· 

release 0f met-enkephalin and leu-enkephalin 9 Pi㈣ y MF，Varnet Kt Schroed㈨LA Analg 。Ic actl 

m  t b a1 n‘ 
。 n cydazocInc． Eur J Ph一 ＆∞I l982f 80：28卜 4． 
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引起的镇痛怍用 反 ，4．1 
何 成 ，宋朝佑 ，魏尧梅 ，由振东 ，施溥涛 

A摘要 icv四肽Asn—Ala-Gly—A|a(NAGA)能 

引起大 鼠痛 阚持续升高，并 呈剂量依赖关系 

(0．03—0．24 vmol／rat)． 这一作用可被纳洛 

酮(icy．0，26 mg·kg )翻转． icy甲硫氨酸脑 

啡肽抗血清或亮氨酸脑啡肽抗血清，能抑制 

NAGA引起的镇痛作用；icy强啡肽 A 抗血 

清或 内啡肽抗血清不影响 NAGA日l起的镇 

痛作用． 结果提示 NAGA的镇痛作用可能与 

大鼠脑内甲硫氨酸脑啡肽和亮氨酸脑啡肽的释 

放有关． ’ 
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