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Effects of suberogorgin and its derivates on learning an d memory in mice 

PENG Wen-Duo，XU Shi—Bo，PENG Xun1(Pharmacology Laboratory。Department ofBio／~gy
． 

Sun Yat—Sen University，Gaangzhou 510275．China) 

KEY WORDS sdoerogc~ in；N-suberogongamide-N- 

N-dicyclohexyl urea； N-cyclohexyl suberogo rga· 

mide； scopolamine； cycloheximide； learning； 

memory；choline sterase inhibitors 

AIM ： To study the relationship between the  

effects of suberogorgin(Sub)and its derivates on 

(AChE) actions． METH0Ds： The step-dewn 

latency(SDL)and the escape latency (EL)of 

mice were determined at the  same time in a 

passive avoidance task after Sub， N．subero- 

gorgamide-N-N-dicyclohexyl urea (Su b-DU)，or 

N-cyclohexyl suberogorgamide (N-CS) was 

injected iP． The AC activities in brain 

he rnogenates were determlned with colorimetry 

RESULTS：Su b 1．9， Su b-DU 3 0， or physostig- 

mine (Phys)0．15 mg-kg-’obviously lengthene d 

the  SDL by 195 ％ ， 271 ％ ， and 210 ％ ， and 

shortened the  EL by 56 ％ ，61％ ，and 33 ％ ，and 

the two formers jnhibited  the brain AChE activities 

by仃 ％ and 19％．respsctively in aging(3—4 

months)mice These actions were decreased in 

a dose-depende nt manrter whe n Sub or Su b-DU 

wasincrea sed to 2．9— 4．3 or 4 5 —6 7 mg—kg 

r6spectively Sub 1．9． Sub-DU ：2．0。 and Phys 

0 15 mg‘kg"’also lengthened the  SDL by 187 ％ ． 

209％ ．and 152％．and shortenedthe by 52％ ， 

62％，and 57％，respectively in aged(12— 14 

months)mice． Sub 1 3— 1．9．Sub．DU 0．9— 

2．0． or Phys 0．15 mg ’kg reversed  the 

cyclohe ximide-or scopa lamine-induced  disruptions 

of memory retention No ob vious effect of N-CS 

on the acquisition of memory and  the  AChE activity 

jn mice wEls ob served  CoNCLUsIoN： The 

improvements of Su b and Sub·DU on m~11ory were 

chiefly related  to the ir antl ChE acti otis． 

Suberogorgin (Sub) was h~olated from 

Now in＆月 ％  “ School of d Sh~znzou University 

SllaFr~og515031 China． 
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Gorgoniae suberogorgia sp from South China 

Sea ． Its inhibition on acetylcholinesterase 

(ACHE)was not very strong ． N．Suberogorga— 

mide-N-N-dicyclohexyl urea (Sub．DU) and N． 

cyclohexyl suberogorgamide (N．CS ) were 

synthesized． ．n1e U of Sub，SIlb-DU，and N．CS 

iv were 23．6， 35．8， and 84．0 mg · k ， 

respectively． The anti-AChE action of Sub-DU 

was stronger thal1 that of Sub．but that of N．CS 

was very weak． Since Sol~e AChE ；nhibitors can 

treat the senih dementia【 ， the effects of Sub． 

Sub．DU．and N．CS on the memory in normal mice 

and experimental memory-disrupted mice were 

studied． 
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Sub， spectrlzm pure． isolated b Department of 

Chemistry, Sun Yat—Sen University； Sub_DU and N．CS． 

spectnun pure， were Synthesized by our iaboratccy； 

Physc6tigmame salicylate(Phys)(Research grade，＆m )； 

sc。p。1a Ⅱe hydrobromide(Stop)([njec~．o,Guangzhou Qia0 

Guang PharmaceuficaJ． Factory, China)； Cycleheximide 

(Cyc) (BR， signIa)：Acetylth／~holine ~odJde (ATCh) 

(>99％ pure，凡uka)；5，5 dithio 2，2'-dinitrobenzoic舵id 
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(DTNB)(BR，Shanghai Institute of Biochemistry．Chinese 

Academy of Sciences)： Sodium dndecyl sulphate (SDS) 

(>99％ pure．BDH) 

Aging(3—4months)NIHmice( ：15一z8)weighing 

22．8± 1．8 gof either sex and aged(】2 14months)mice 

( =23)weighing 40± 5 g of 0 were bred in our 

Iaboratory． 

P∞ avoidancetask Awooden box(30 cm×30 cm 

×20 cm)which was separated into 4 equal chambers by black 

plastic planks． Each chamber had a platform in the right 

colq[1~" Copper neB(30 V)w町e Iaid oll the floor． Passive 

avoidance task was tested~3) For dim-upti0n of memol"y 

retention,mice were injected sc with Cyc 150．0 rng· o1" 

Stop 2．0 mg· ．and then ip with test drugs or saline after 

traini岖 Ret~ntion tests were peI{：I 24 cR-4 h after c 

or Stop respectively． The step-dewn latency fSDL)and  the 

escape latency(EL)of mice were determined． The data 

tfe analyzed by ANOVA after 2 longest and 2 shortest 

ktencies in each grotlp were diminatnd 

Oetermh~tton ofAchE actlvlly In the expe~ments of 

acquisitionof memot~．10mice of each groupwere rand omly 

sampled, and injected ip with Sub， Sub-DU． N—CS， ol" 

saline． After 30 nd n． their brains w homo 即 at 

0 ℃ AChE activity in be mogenates was determined 

colorimerrlcally[ 
． 

RESULTS 

M emory Thirty min after aging mice were 

injected ip with Sub 0．6—2．9．sub-DU O．9—4．5， 

or Phys 0．1O—O．15 mg‘kg～，their sDL were 

obviously lengthened and EL were shortened (Tab 

1)． No obvious effect ofN—CS 2．0—6．8mg。kg- 

on SDL and ELwas observed． Inagedmice，Sub 

1．3— 1．9． Sub-DU 1．3 — 2．0． or Phys 0．10 — 

0．15 mg·kg lengthened the sDL and shortened 

theEL(Tah1)． 

Reversal of Cyc-induced disreption of memory 

retention  Cyc shortened the SDL an d lengthened 

theEL(P<0．01)． eye+Sub 0．9—1．9．Cyc+SUb- 

DU O．9 — 2．0． an d Cyc+ Phys 0．15 mg‘kg- 

lengthened the SDL and shortened the EL． 

com~ dwith Cyc+NS；Cyc+Sub1．9．Cyc+Sub- 

DU 1．3—2．0 mg·kg- still lengthened the SDL an d 

shortened the EL，o~mpared with saline(Tab 2)． 

Reversal of Scop·induced transient disruption 

of short．term memory retention Sco p shortened 

the SDL(P<0．01)and lengthened the EL(P< 

O．05) Stop+Sub1．3—1．9，Scop+sub-DU 1．3 
— 2．0，an d S 0p+Phys 0．15 mg’kgI1 lengthened 

Tab 1． Effectsof sⅡber0eorg (Sab)，N·se~reSorgm ide- 

JV ·cUcyclohexyl m-ca (s柚b_Du)， N-eyelohexyl sobeto- 

gorgamide (N·CS)， and playsasCi~ lne (Phys) ∞ 

acqu~ition ofmemory of agog(3—4months．月 28)and 

噼 d{12一l4 months， =23)mice In a lUmJve avoi~anct 

task be fore and m In afterm edieatbon． 

± 0． >0．o5．．P<0．05， <0．01 竹 0埘嚼·ks_。． 

1 一】 Step-down latency／s Escape lateney／s 
吣 ’ ‘ Bd0re 憎 Bd

ore 时  

the SDL an d shortened the EL．o~mpSred with Sco p 

+NS；Scop+ Sub-DU 1．3 — 2．0 ． Sco p+ Phys 

0．15 mg ‘ also lengthened the SDL and 

shortened the EL，compared with saline(Tab 2) 

Inhibition o411 AChE of brain hemogenat~ 

Compared with saline group，Sub 0．9，1．9， and 

4．3 mg·kg" decreased the AChE activities to 90 

±9％ (P<0．05)，83±7％ (P<o．01)．and 70 

±9 ％ (P< 0．01)，respectively；sub-Du 1．3， 

3．0．and 6． mg·kg inhibited the AChE activities 

to 88±6％ (P<0．05)，81±10％ (P<0．01)， 

and 73± 8 ％ (P < 0．01)， respectively No 

inhibition of N—CS 2．0，4．5，and 6．8 mg·kg。 o1'i 
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Tab 2． Reversal ot口d曲ah (( )- s。叩0II-I 

(s唧 )· d-o。d d~mptloa of哪 啊 reten~ 0f ng mice 

(̂ =25 or 15 rl~pectIvely)in a p ve"“d蛆∞ task· 

±s． >0．05， <O．05．cP<0．01 NS+NS；dP> 

0．05． < 0．05， rp < 0．01 Cy~4-NS Seop 4-NS． 

A0IE w0．5~agen 

The methods of determining the SDL and EL 

at the same time can eliminate the inter~erenees 

induced by the unspecific effects of test drugs 

The reversals of Sub and Sub-DU on Scop-induced 

disruption of memory retention indicated that Sub 

and Sub-DU might act on the memory process 

specifically． 

The mem ory improvem entsofSub and Sub-DU 

were reducedwhentheywereiuc reasedto2．9—4．3 

and4．5—6．7 mg·kg～ respectively． These were 

rehted to the blockade of nel'q~induced by too much 

ACh⋯
． N，Cs-which inhibition on AcllE was 

not obvious．had no effect on memory． The above 

observations, together with the anti—AChE actions 

of Sub and Sub-DU．showed  that the improvem ents 

of Sub and  Sub-DU on memory were chiefly related 

to their ；nhibitions on AChE． In addition。 the 

results that Sub and Sub-DU reversed the Cyc一 

；nduced disruption of memory retention ind icated 

that the anti-A( E action w8．5 not the soh 

mec hanism of their me~enory—improvements． 

Irregulation of central cho linergic function 

ind uce a disturbanco of 1earning and  memory in aged 

rrlamma1sL 
． 
Alzheimer’s disease is related to the 

defect of cholinergic nerve conduction ． The 

memory-improvements of Su b and Su DU in aged 

mice suggested  tha t both might be investigated  as 

anti．senih-dementia drugs． 

1 Niu Lw，Dai JB．wall ZL．Ll哪 Dc．w u皿 ．Yiao ZN， 

a／． Molecuhr rLIcnI and absolute ∞nf 呲  of 

subemgo画 n． Sd Sn‘B)1986：29：40 9 

2 Xu SB， rIgwD，Flu" ．Wang YF 

Ex~tant effect of sodium suberogorg~ on isolated rabbit ileum． 

Act*Ph丑m _coI Sin l9g2；13：459—63． 

3 Zhu)【D，Tang XC． Improvmnmat 0f i“lpaired memory in mice 

huperzineA 凹d hul~mine B． 

Acre Pham atcol sin1988；’：4舳 一7 

4 ~ lcrant TT．Hollowly HW ．Grelg NH．Rapport SI． 

Regional metabolic r p0n 哪 to the muscarinic 

~bo linergic agonist areeabne is similar in ag ing 凹d aged Fischer 

344 r s． n R幅 l9B9：4。7：289-94 

关键词 柳珊瑚酸 ；N．柳珊瑚酰胺一M～-二环己基 

腮：N-环己基柳珊瑚酰胺：东蓖菪碱 ：环己酰亚 

胺：塑 ；些 ；墅 埋 叶譬 

且的：研究柳珊瑚酸 (Sub)、N，柳珊瑚酰胺一N-N， 

二环己 基 脲 (Sub．DU)，～骄 己基 柳 珊 瑚酰 胺 

(N，CS)在彩响记忆与抗胆碱酯酶 (AChE)作用间 

的关系 方法：在被动回避操作装置上测定小鼠 

ip Sub或其衍生物后的跳台潜伏期(SDL)和逃避 

潜伏期 (EL)：比色法测定 AChE活力 结果 ：Sub 

1 9。Sub，Du 3 0和 Phys 0．15 mg·kg 分别使成 

年小鼠的 SDL延长 195％，271％和 210％。EL 

缩短 56％。61％和 33％；前二者尚同时使小鼠 

全脑匀浆 AChE活力各降低 仃 ％和 19％ 大于 

上述剂量时。Sub和 Sub-DU对 SDL和 EL的作用 

依剂量地 减弱 Sub 1 9。Sub，DU 2 0和 Phys 

聃 

观 
胖 ㈣ 
；妻 

而 
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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 

ZHAO Xiao-Ping，W ANG S},tRo1，XIA Ying-Hong 

(Department ofPhysiology，Norman＆ “埘 ofMedical So~=ces，C g 州 130021，China) 

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 

Correspondence to Prd WANG Shao 
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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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