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Effect of somatostatin and its an tagonist 

on morphine analgesia in mice 

AnnaCAPASSO (Deparanent ofPharmaceutical Sciences，Universi~,ofSaterno，ViaPonteDonMelillo 84O84 

Fisciano，Salerno，ha1),) 

l(EY W ORDS morphine；analgesia；sotrm3ostatin 

删 ：T0 studythe effects of somatostalin(SST)and 

its antagonist cycfo-(7·aminoheptanoyi·Phe-D-Trp-Lys- 

lBzlj)(SSA)on morphine-induced analgesia． 

匝田}加lDS：nle pain assays were the hot plate and 

the tail flick test． RESULTS：SST or SSA per∞ 

ad~llinistered intracerebrally at the doses of 0．1 and 1 

rag／mouse did not change the pain threshold of mice 

beth in the hot plate and in the tail flick test 

However，atthe higherdose (10rag／mo use)，SSTand 

SSA decreased the讪 thl'~ Old in the tail flick test 

only． SST and SsA administered at the dose of 0 1 

mg／tuorlsedid not changemorphlne-induced analgesia 

By contrast，SST  and SSA at the doses of 1 and 10 

rag／mouse reduced morphine an algesia effects beth in 

the hot plate as well as in the tail fⅡck test 

C0NCLUs10N：Oursesultsindicate that SSA as well 

as SST may be usefulin studying painmechanisms． 

Many reports have indicated that somatostatin 

(SST)ma y play a role in pain regulation． SST has 

been foundin the dorsal root ganglia andin the prmaary 

sensory netlronsLI· Iontopberetic application of SST 

caused a dupressam action of the dorsal hom 

IlelLlIXM]S[ 
．  

Furthermore． behavioral studies have 

indicated that SST is able to modify the pain 

thresh
，

o ld㈦  Some years ago h was publisbed a 

studyL on the synthesis of cycfo一(7-amlnoheptm~yl· 
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Phe—D—Trp-Lys—Thr[Bz1])(SSA)，whichis a peptldu 
thatdisplays somesomatostatinantagonistic properties ， 

ie， blocking the inhibitory effects of exogenous 

somatostatin on the release of the growth hormone， 

insulin． and glucago n． The availability of a 

somatostatin antagonist exerting opposite or different 

effectswithrespectto the SSTeffects inthe pain study， 

ma y help to explain the role of SST in pain 

modulation． Th erefore， we performea the present 

studyto investigate the effects of SST and SSA on pain 

and oil morphine-indu ced analgesia in mi ce since few 

data havebeen reported Oilthese effects and also as pan 

of OL1F study of the pharmacological interferences with 

mo rphine．induced analgesia{ ·8j 

AlliI'II81S CD．1 mice (C]*iarles Rivet。 

Italy1 weighing 25— 30 g were used in the experl- 

merits Animal care and usefollowed the dir0cdoI1s of 

the Cooncil of the European Corranunities t1986) 

Th eywere maintained in a clillla~ lightcontrolled room 

[(22±1)℃，12／12 h dark／light cyclewith lights on 

at 7：00l andwi血 free aco2ssto food andwater prior to 

the experiments． Testing took place during the light 

ohase． n1e animalswere broughtto 血etestioom for 

atleast 3 hbeforetesting． Each animalwas used only 

in one experimental session． 

Pain assays 刀 painassays the hot plate 

(HP)and the tail flick test(TF)． The HP test was 
perform ed  as previously describedt 

． Briefly，岫 h0I 

plate(SoorelMod．DS37，Ugo Basile，Italy，25 cm× 

25 cm)was setat a platetemperature of(55±0．5)oC 

to ve a】atency of15—17 sin control animals， 1l1e 

time of hind paw licking was recorded，andmeasuring 

was teiminated ifthe licking exceeded the cat=off time 

(60 s)． ThetailflicklatencyL was obtained using a 

tail flick unit(Soc-ael Mod DS一2O，Ugo Basile，Italy)． 
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The animals were gently immobilized by using a glove． 

andthe radiant heatwasfocused on a blackened spot1 

— 2 cm from 山e tip ofthe tail Bearn intensity was 

adjusted to give a tail flick latency of 2—3 s in control 
animals． Measuring was terminated if the latency 

exceeded the cut-off time (10 s)to avoid tissue 

damage． 

EXl~ tSmental proe~lm-e In all the experi． 

meritsmiceweretestedtwice60and 30min before drag 

administration in the baseline latency determination and 

afterwards． 15． 30． 6o． and 90 min after drag 

administration． SST and SSA (Sigma Chemicals C0， 

usA)were administered intracerebrovenlricolarly(icy) 

at the doses of 0．1， 1， 10 mg／mouse alone or 

immediately before mo~hine administration． Mor- 

phine hydrochloride (Carlo Erba， Italy) was 

administeredintmpefitoneally(ip)atthe dose of5mg／ 

． 
peptide pui~ty was not checked and the 

concenla'afions wore calculated according to the pui~ty 

quoted from solM'ce． 

Onthe day of山e testing．all drags used in the 

experimental sessions啪 dissolved  in 0．9 ％ NaCl 

solutionforip or distilled waterforicv administration． 

The drags wereinjected m a volume of2．5mL／mouse 

for icv administration whichwas perfo~ned accordingto 

themethod ofHaley andMcCormick(1957)[10 At 

the end of the experimental session．山e injection site 

was verified  by using 1％ methylene blue and the 

dislrlbution ofthe dye_m the cerebnlm was examined． 

Statistical analysis Data obgalne~ _m 山e 

experiments were analy-~ a by using the analyses of 

variance followed by the M_堋 ·Whimey U·test for 

between-group differences( All the data were 

expressed asmean±SEM and significancewas assum ed 

at a 5 ％ leve1． 

RESUI S 

In山e hot plate (HP)test as well as in tail flick 

(TF)test，distiUed water injected icy did not change 

the pain threshold lHP：F(5． )=1．24，m；TF： 

， )=1 22，ns J． In 山e HP test both SST and 

SSA did not change 山e pain 山fesh0ld whereas a 

reductionin the responselimewas obtained when SST 

or SsA were administered atthe dose of10mg／mouse 

_m t|le 1F test[SST：F(5． )=7 49，P<0．01；SSA： 

F(5
．
84)=6．37，P<0．01)． A subsequent analysis 

revealed that SST induced a significant decrease in 山e 

nocicepfiveⅡI础 0ld15 and 30mm afteraiministmtion 

(15 iltin；uf15)=37，P<0．O1；30商n：U(15)=52， 

P<0．05)．whereas SSA decreasedthe painthreshold 

f／orn15 rnin to 60 rain after admims"tration(15 mill~ 

f15)=48， P <0．0l；30 mii1~． (15)=40．5，P < 

O．Ol；60rain： 15)=61，P<0．05)． 

T曲 1 and 2 showed the resultsobtainedwith SST 

or SSA _m animals pretreated with morphine． 

In廿1e m  test(T出 1)，higher dose(10 me,／ 

mouse． icv)of SST or SSA induced a significant 

redoctinn of morphine analgesia Even though SSA 

reduced morphine analgesia when administered at the 

do se ofl rag／mouse，this reductionis significant only 

"lab 1．F2feets induced b morphine cMe，5 me,／l~．ip}。somat~tatin(SST，0．1．1．10 mg／m叭8e，icy)plus 

mot#Clna,and crr．1o-(7．枷 _m0Il印缸Ioy】-升静D·Trp-Lys-ThR [剐 ])(SSA．0．1，1。10 mg／m I蕊e，icyI plus 

morphine。15，30，60，9o nfin after drug administration in the hot platetest． In the prearug thelateneies 

obl[1ill~ 30 rain before drug administtalion ． Results a expressed as l[1~Ul~S肼 ． b／,<0．05；cP <0．ol借 Mor· 
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90 mln after treatment． 

In廿1e TFtest(Tab 2)．morphine analge~a effects 

we!℃reduced by SST or SSA administered atthe doses 

of1 and 10 mg／mo use flon 15 mill to 60 mill after 

administration In particular，SST administered atthe 

dose of l nag／mo use antagonized morphine analgesia 30 

and 60 min aftertieatnlent，whereas SST administered 

at the dose of10mg／meuse reduced mo rphine analgesia 

15，30，and60mill aftertreatment． SSA adminismred 

at the dose of l nag／mo use antago nized morphine 

effects 15 and 30 rnin after the tteato~nt whereas SSA 

administered at the higher dose (10 mg／mouse) 

reducedmorphine analgesia 15，30．and 60 min after 

treatm ent 

nIe resultsofthis studyindicatethat SSTand SSA 

induce the sai2"le effects on pain when adminismred at 

relatively high doses in alliln~s． Indeed．at low doses 

SST andSSA didflot changethe Dai|lthresholdwhereas 

at higherdo ses．SST and SSA reducedthe responseto 

n stunuli． Fl删_h舶如。陀，when administered at the 

same doses(1 and 10 mg)，SST and SSA reduced 

mo rphine-induced an algesia． 

A previous study indicated 山at SST administered 

intrathecally al a dose of 10 mg or more caljsod 

analgesiain the TF test，andthis effect was associated 

with hind limb paralysis and neIⅡnnal darflage of the 

spinal cord 5_
． Recenfly，Ohkube el al(1990) 

Ie )nedthat SSA administeredintmthecally at ahigher 

dose was ableto reducethelicking response in the1ate 

phase of the formalin test in mice． erefore．these 

data and 0ur data confirm and extend previous studies 

indieating that SSA may exel~somatostatin-like effects 

when administeredat high dosesin animalsL12J
．  

Our data obtained ll1 SSTin morphine pretteated 

animals alein agreementwith those r~ported byK2lssoi1 

andGeorge(19fl3) showingthat SST administered 

icy at ado se of 40mg／rat decreasesmo rphine．induced 

analgesia． These authors also suggested that SST 

might interfem with the opioid system in the brain by 

exerting agonistic effects at low doses and antagonistic 

effects at higher doses O1]mo Dg potent opioid ago nists as 

well aS on morphine(Kasson and George，1983)L 

Terenius)1976)lHJ indicated the poss狮Hty that SsT 

might bindto opiate receptorswi th the characteristics of 

a pardal ago nist，but to ollr knowledge 00 data are 

available on the possible interference exerted on the 

opioid receptors by somato~tatin antagonist SSA． The 

possibility that SSA also may interfere wi th the opioid 

receptorsmay arise from OⅢ study． 

FinaLly，the present study provides evidence diat 

when SST and SSA are administered al relatively high 

do ses in mals．they induced the 啡 effects oll 

an tinocieeption and on morphine-induced analgesia． 

．nds also indicates the po~sibilty that SSA as well as 

SST ma y be useful in studying nociception 

mechanisms． 

Tab2． Effects induced byⅫ恤 {l~1or。5 me．／ 。ip)。som~tosmfin(Sgf 0．1，1。10 mg／man~。icy】plus 

m叫 1in鸟 and cyclo-(7．mnlnoheptaney1．Phe-D-Trp-Lys-ThR cBzl】J(SSA O．1。1，10 mg／删 -窜e，icy J plus 
morphh~e。15。30。6o。90rain after drug~ titm inthetail di test． Inthe edrt‘gthelatan cieswere 

obtained 30 before drug administrafian ． Resul~ 鼬 expressed  9s删 I：it SF_,M ． 《0．05；叩 《0．0l Muc 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


ISSN0253-97,56 ActaHHnn Sin 

E-mail aps@＆目‘ m  ac．cn 

中国药理学报 1999D ；舯 (12) 

Ptan／F-~ 8 2l—6474．盘j29 

1 Holffelt T， Elde R． Jd∞I s0II O，Luft R，Nilss~ G． 

A Im啪 A ~ lemlcal evidel fbf sepa艘  

p0puI舭iOI坞 of s0m锄吲址 c0毗ailli呜 删 sI1 e p- 

c Ⅱg ima工y affere~ 噬枷娜 in d fat Nem~- 

science 1976；1：131—6 

2 sc VS， 日de R． 1盯ⅡⅡIm曲 。c cal snJdi 

pe c inthe da,sal of雠  c0fd 

Hismd~emQ|t0dm ]9811；28：367—70． 

3 RaI c M+Ivfiletic V． D s眦 acliom ofⅡ 由 【ljne- 

锄hd山 and s0ma‘os蛐 _m cat da,sal 懈lⅢDncs 

ac石v删 by 0l】s h ． Brain盼 ]978；]52：196— 

2位 ． 

4 a1nI蛐 J． Meym~er J， Blond S， s‘ 巳q P， 

Ar_．1em~ E．W ei~ kM ， a／ s‘瑚 幻6l妇 ．a p嗽 n 

珀l础 ． L粕。毗l~zi,；11：l208—9 

5 MNlen~lt P．脚 C．RawalN，Ree血 瑚 J．H咄 n T， 

Paulss~ L． Ar 删 ice口d、 and neuroto~~ actlc~s 0f 

scn_ 砷_n in mt s口-nal c0fd 船  infa-at．hecal 

柚 n越 ☆椭 ． Pain1988；32：95一lo5． 

6 R s 儿 ． MlⅡ妯 v WA， Sue~ s-Diaz J， Coy DH． 

S幔瑚∞s an衄窖。n 粕 0窖 _岫a龇 伽 ， in and 

feleasc_m 雠 rat． p蚰∞ 19啦 ；3{811—4． 

7 C_缸日ss0 A．Di G 衄 A． L0i珊 A． Pj 嘶 S， 

S 州im L． (b口廿aI jD啪 d|蚰 of d由日m科tms 删  

RU384~ on m口灿 Ⅻ 0epti∞ _m mace． Life Sei 

1992；51：PLl∞ 一43． 

8 Pierc蚯 S． CaD￡啪 A， Di GiⅢⅡ O A， L zzo A， 

so n咖 L． -删 ∞ of pclipbe and centrally 

a盘I s圮∞d d由日m科tms 删 RU{8 ∞ D叩 

siainmice． Gen PNmnacol1991；盟 ；9"29—33 

9 PiereN S， d'Am~-e A， L0i A． L~ g-teml ctIm es 

_m血Jced by develol：~ental banmir峰∞ pain吐Ⅱe l0ld：e脏蛐 

of眦Ⅱptd肿 and nalO o∞ Behav Nemx~ci l99l；1惦 ： 

9]5—8． 

10 l-laley TJ．M删 ck WG． PharIna 呼咖 effects 

0d删 by 曲ce删 injections 0f _m d c0IIs 

fIxR瑁e． Br J Pharraaco1]957；12：12—5． 

11 O}IkubDT．Sl~ibataM ，T 抽a H，h R． Roles of 

】bn 1ce P and m】at0 n ∞ Ⅱ ∞ 0n of n∞ e嘶 vc 

'm 邢 ∞ _m 啊d by 如n _m sDiⅡa1 cord J 

Pharraacol E却  ]990；252：1216l一8． 

12 Spencer GSG， H山m KG． m眦 龇 删扭g0 盟 

~a1％,ue蚶mmates 岫 _m ∞ ． Life So1]995~37： 

27一∞ ． 

13 1tO，G日 謦 R． BIdc响  砌 I on雠 acliom 

of廿l p拉皿． Ⅲ． R髓p。ftses to p埘m h 0衅s 

N lf0∞d j口 搬 ，1983；37：416一舯 ． 

14 Tereni~ L m眦 and 硎 aIe pe with 

p枷 aI粕I 1ib selectivityh  ofs． Eta"J 

PNmnaco1]976；38：21]一3． 

， 7 一 z， 
。 ， 

生长抑素及其拮抗剂对小鼠吗啡镇痛的影响 

Anna CAPASS01 (Deparm~ of 开 m 出讲 

Sciences， Umver~ity o／ Salemo， Via Porte Don 

M 蝴 融  s 1

欠 >／ } 
关键词 吗啡；镇痛；生长抑素 

， 

(责任鳊辑 李 颖) 

Notice 

Rt~'ints of any article~blished in the APS may also be purchased ff0rn the 

Institutefor Scientific1．,ffonnation，3501Market Street， 山 dd aPA i9104，USA． 

Fax 1-215．386-6,362． Phone i-215-386-0100． 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com

