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0 15 rag·kg。’还可使老 年小 鼠的 SDL各延 长 

187％，209％和 152％，EL各缩短 52％．62％ 

和 57％ 三药尚明显改善由环 己酰亚胺或东莨 

菪碱产生的记忆 保持损害 N-CS无上述作 用 

结论：Sub和 Sub．DU对记 忆的改善作 用与其抗 

AChE有关 
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Effects of calcitonin injected into various brain areas 
on pain threshold and Ca2 in rats 
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KEY W ORDS pain threshold； calcitonin； 

cerebral ventricles；periaqueductal gray：calcium 

AlM ：To study the effects of calcitonln (Ca1) 

injected jnto different brain areas oo pain 

thres hold M 肌 10DS： The  analges ic effects of 

Ca1 were investigated jn rats by the tail-flick test． 

RESUI ： Cal Injected jnto fater8f cerebra J 

ventricle (LCV) or periaqueduct&l gray (PAG) 

jncroas(~d obvkxsly廿'e pa in threshold to 49± 22 ％ 

of to 68±12％ (P<0．01)，respeotively． When 

PAG was blocked  with fIdocaine， the analgesic 

effect of CaI jniected jnto LCV was lowered 41 

±9 ％． Cal jniected jnto hebenula (Heb )de- 

creased the pain threshold to 一30±5％ (P< 

0．01)． C0NCLUSION：Calin different rat brain 

arabsjnduced different eff ectsen  pain res pOl'lSes ： 

analges ia or hyperalgesla， and sho wed  that PAG 

played  all jmportant role jn the  an alge sic elfoct 

Induoed by Cal，and the changing of pain threshold 

wes mediatedbvthe Ca z’ jn brain． 

caIcitonin(Ca1)showed an analgesic action 

which is involved in the binding of opioid receptors 

in brain ． Periaqueduetal gray (PAG ) and 

Hahenula(Hab)s／e the key relays in the realizing 

of the analgesic action of morphine and acupunc— 

ture[ ， 
．

The Ca2 in CNS antagonizes the 

analgesic actions of both morphine and acupunc- 

tureL‘一
． W hatis abo uttherole ofCaIandwha tis 
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the relationship between Cal analgesia and Caz ?T0 

assay this pmblem will benifit the comprehension of 

the mecha nism of Cal analgesia． 

wietar rats of either sex(n=76)weighing 220±30 g 

were anesthetized with chlora1．hydrate 0．4 g·k窖～． 

Stainless steel guide carmula((M)0．7mm，ID 0．4mm)weTe 

inserted into unilateral ventricle．bilateral of PAG．and Hab 

aoc0Iding协 the atlas of Kon_喔 ＆ Kllppd and the cannula 

were anchored with dental cement to the skul1． A stsin[~s 

steel caI1nu (OD 0．4 mm)研砸 in the guide cannula for 

injectic~of drugs． Mmr 5 d，experiments e carried out 

in a quiet room at 20．0±0．5 ℃ ． The pain thresholdw盯e 

measured by the tail-flick“蚍 with a radiant heat sustained for 

4—5 s． The bssal pain threshold was the average of 3 ak 

before the drug m8 used． 

c＆1w∞i~eeted irt~o LcV 1 ·rain一1，5 JIL；hihterd 

PAG 1 L·rain_。，2正 ／side；bilateral Hb 0．25 L·min～． 

0．5 uL／side． 

Injectionsitesweremarked byinjecting 2 ％ pontamine 

sky hlue． The h~dins州 e stozed in 10 ％ formalin h  at 

lee,st 5 d Cannuh dp placexnents础 ewxified f硎 40 m 

coronal sections． Pats were included 讧the target areas were 

correct． 

The ca1wssfrccnTonyou Corporation．Japan．10 kU 

—LI1 ection． Othe r drugs wefe dissolved in saUne． 

RESUI 

1 Analgesic effect of Ca]IIIJected into LCV， 

PAG and Hab Five minutes after Cal injected into 

LCV 12．5—50 U in 5 L the pain threshold w硼 

raised, reached the maximum at 20 rain， an d 

recovered tothe basallevel after1 h．Theanalgesic 
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actions of these doses showed dose-dependent during 

10．15 man(尸<0．05)(Fig 1A)． 

B 

0 l0 2O 30 40 50 60 

Time／~ n 

ng1． Eff呻 0f Cal叫 州 into LcV (A． =24)a且d 

IoⅡ炯 Ⅱh (B． t13)． ±，． 

Cal 400“U ifl 2 uL were injected into both 

sides of PAG， the pain t~eshold were raised 

immediately and reached the maximum  at abo ut 20 

man (P < 0．05)． Compared with LCV， the 

analgesic effect in PAG w踮 greater(P<0．05)． 

W hen the pain t~ eshold was raised 10 man after Ca1 

injected into LCV，2 ％ lidocaine 2．0 L injected 

into PAG res~red immediately the pa in thresbo ld 

almost to the basa1 leve1． I~ tea d of 1idoea ine． 

saline ioto PAG had no effect on the pa in threshold 

(Fig 2A)． 

When bilateraII-Iab were injected CaI 400 U 

in 2．5 u L．the painthresholdwaslowcred t0 nadir 

at 20 min． and recovered at 55 rain． But the 

srnaller doses Ca I 250 U or 125 U in 2．5 L 

yielded no chang es on the pain threshold． 

Saline injected into the above are皓 did not 

changed thebesallevel(Fig1B)． 

2 Effect of CI2 蛳 c曩1．cnⅡ鼬d AnRlgesj8 

W hen the pain threshold was raised 10 man after Cal 

injection,Ca Clz 50 um ol·L～ 5 “L injected into 

LCV recovered the pain threshold to the basal level 

immediately． However， after saline injection， 

Ca CI2 did not change the besal pa in threshold 

(Fig 2B)． 

B o Cal+Ca~_ 

0 10 20 30 40 50 60 

Time／rain 

№ 2． Eff曲 0fPAG(A， =ts)a且dCaCh(B)ea Ca1． 

- ·- ±，． (B) z lO in(O )c．1 4- 

c ，4—0In(● ) +Lcv，·-d =’i_(x)reline 

4-cach- 

The r、esu1ts that Ca I injected into LCV and 

PAG produced analgesia were consistent with the 

findings reported by OBr lab( and  other hbs(1,73
．  

It WaS fOund that the ana％esic effect of PAG was 

stronger tha n that of LCV ． PAG is the concentrate 

ar吼 of Cal binding  sites in CNS【 ． Therefore。it 

is dear that Ca I injected into PAG ean produce a 

powerful analges ，and that the central analgesia of 

Ca 1 is realized by PAG which is the ceotraI 1ink of 

Iambic midbrain circuit． 

Up to now， no flews abo ut Cal receptors in 

Hab is reported． n e relation betwin analgesic of 

Ca I and Hab is also entitlely unknown． In this 

study Ca 1 injection into Hab produced hyperalgesia． 

{ Io．1． { Ⅱ!J 

秆 ●● ●●● ● —吓● 

l，Plo‘I。 u1． 
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It might be either the resuh of Cal exciting on Hab a~ion of emleimnm and its rehtionship with central n—  ne 

which was simil~ to the condition of L．gIutamate r蚰 t 曙 AnB Pharm ∞l Sin 1992；13：156 8· 

腻 citing咖 Hab[别，or the resuIt of changing c + PP·z YBt ru∞ s y m “ 。啪 

∞ nc町ltrat‘on wh‘曲 m ‘ght pm m 0Ee AU  release 
oII armlge~／a． Basic Med Sci Clin 1991；11：161 3． 

from Hab to excite nenFons of Habl 9 J_ 8 Fabbrl A
， Freioli F．Pen CB． Pen A． Calcitm ln epm  i 

A number of investigators reviewed that Ca2 tht r meⅫ ceph mediate iB ∞ esic actions：aumradio- 

co．n antagonize the analgesic effect of morphine an d and behavioral analyses Brain R 1965；343：205 15 

acupuⅡctI1re[10．11]
． 

In this studv the resuhs show- 9 Tang ZG·Wang S· The excitatory action of acetycholine in 

．

the analgesic effect of antagonised ： thres_l3hold：a8I_7_ 
b C ’· So，the changes of Ca2’ in brain could 1o Q 

r自 ML-m  F．Fe m z 0p；亡 。p 蚰丑I鳟 ic陌 p∞ 

influence obviously the analgesic effect of Ca1． modiFmd h es／ciotm Life Sci 1982：31：1237—40
． 

In brief。Cat injection into various a~eas in CNS 11 Wdch SP，Dewey w L_Analgesic dfec~of~a]eltonin and its 

might induce different effects： analgesia or interactions with opiates- In：Cooper CWt editor Ctaxent 

hyperalgesia．which have something to do with the research on calcium-regularLng kmm自 Austin：UnJwmity of 

CE concentration in brain． PAG could Dossess a 珊 P麟 ， 蛆7： 0卜 

i 。 he gesi ion of ’ 一 鼠脑内不同部位注射降钙素 
， 
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关键调 兰 墨 堕皇： 曼查筻旦虽 
塑 ：苎 

A耳的：观察降钙素对 大鼠不 同脑 区痛阈的影响． 

方法：向大鼠不同脑区注射降钙素 (calcito~in。 

Ca1)。以辐射 热甩尾阐值为指标测定痛闽变化 

结果 ：Cal侧脑室 (VLC)注射引起痛闽明显升高： 

同时发现向中脑导水管周围灰质 【periaquaduotal 

grey,PAG)注射 Cal。痛闻升高幅度更大。表明 

PAG在 Cal的中枢镇痛效应中起重要作用 而向 

缰桉(habenula。Hab)注射 Cal，痛阐降低 Cal对 

痛闻的影响与脑内c 有关 
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