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DENOBLE, V J ,  S J REPETT1, L W GELPKE, L M WOOD AND K L KEIM Vmpocetme Nootroplc effects on 
st opolarame-mdu¢ ed and hypoxta-tnduced retrieval deficits of a step-through passtve avmdance response tn rats PHAR- 
MACOL BIOCHEM BEHAV 24(4) 1123-1128, 1986 --Vmpocetme, vmcamlne, amracetam, and Hydergme ®, compounds wRh 
purported cognition activating activity, were evaluated for their ablhty to prevent scopolamine-reduced and hypox~a- 
induced impairment of passive avoidance retention (24 hr) in rats Vinpocetlne (peak effect dose [PED]=200 mg/kg PO), 
amracetam (PED= 100 mg/kg PO), wncamme (PED=30 mg/kg PO), and Hyderg~ne ® (PED= I mg/kg PO) prevented mem- 
ory d~srupt~on by scopolamine Vmpocet~ne (PED=3 mg/kg PO) and amracetam (PED=30 mg/kg PO) were also effective In 
preventmg disruption of passive avoidance retention ~mpatred by 7% oxygen hypoxla In contrast, Hydergme ~ (0 05 to 3 
mg/kg PO) and vmcamme (0 3 to 100 mg/kg PO) were not effective against hypoxla-mduced ~mpmrment. Hydergme ® at 
doses > 10 mg/kg PO markedly impaired motor function In both tests the protection was dose-related for all test substances 
m an reverted U-shaped manner Mecamylamme (I, 3, 10 mg/kg SC), (-)-mcotlne (0 I to 0 4 mg/kg SC), apovmcamlmc 
aod (I-400 mg/kg PO) and pemohne (1-100 mg/kg PO) did not protect against memory imp0arment induced by either 
procedure These data support the v~ew that vmpocetme, a compound chemically d,stlnct from the pyrrohdmones, has 
a cognitive activating abdlty as defined in models of both scopolam,ne-lnduced and hypoxla-lnduced memory impa,rment in 
rats 

Vinpocetme V~ncam~ne Hydergme * Amracetam Passive avoidance Scopolamine Hypoxla 
Rats 

A common symptom of aging ~s a gradual deterioration of 
memory function [16,27] Th~s has led to a search for 
therapeutic agents that ~mprove cogmt~ve function. Several 
studies have provided evidence that d~sruptlon of central 
chohnerg~c pathways results m impaired memory processes 
For example, admtmstrat~on of  chohnergic receptor 
antagomsts such as scopolamine and atropine or treatment 
wRh mh~b~tors of chohne acetyitransferase, results m mem- 
ory ~mpa~rments ~n both humans [16] and ammals [13, 15, 
24] Retenaon deficRs induced by scopolamine adm~mstra- 
t~on have been reversed by physost~gm~ne [1,2] and by cer- 
tmn nootrop~c agents [ 1 I, 13, 43]. In addR~on, condR~ons that 
reduce the energy supply to the bra~n, such as hypox~a or 
cerebral ~schem~a, also cause amnesia or learumg defiots  

[28,34], th~s learning/memory ~mpa~rment can also be pre- 
vented wRh nootrop~c agents [21, 23, 43]. 

A number of  nootrop~c compounds have been studied ~n 
detad and reported to have a cogmt~ve activating profile 
[22,45] Compounds such as piracetam and chohne have 
been used to enhance memory ~n normal, aged, and bram- 
lesmned rats [4,39]. Amracetam, p~racetam, et~racetam, 
ox~racetam, and pram~racetam contmn the common ring, 
pyrrohd~none, which ~s related structurally to gamma 
am~nobutync acid. In contrast, v~npocet~ne (3a, 16a 
eburanamemne 14-carboxyhc acid ethyl ester; F~g 1) ~s a 
chemically d~st~nct compound It has been reported to ~n- 
crease cerebral blood flow ~n dog [31] and to ~mprove cere- 
bral metabohsm as measured by changes in glucose utfl~za- 
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FIG 1 Chemical structure of vmpocet~ne 

t ton in mice  [44] V inpoce t tne  repor ted ly  de lays  the  onse t  o f  
i schemtc  se izures  in ra ts  due to bi lateral  caro t id  occ lus ton  
[30, 32, 37, 38] and  r educes  h y p o x l a - m d u c e d  lethal i ty in mice 
[36] Recen t  open  label cl inical  s tudtes  mdtca te  tha t  vm- 
poce t lne  has  signif icant  c e r e b r o v a s c u l a r  [46] and  behav to ra l  
[40] effects  in man  The  pu rpose  of  the p resen t  s tudy was to 
c o m p a r e  fu r the r  the  p r echmca l  act tvl ty  of  v m p o c e t m e  with 
that  of  o t h e r  agents  repor ted  to have  cogmt tve  ac t iva t ing  
profi les  A por t ion  o f  this  s tudy has  been  repor ted  e l sewhere  
113[ 

METHOD 

Antmals 

Male rats  of  the  Sprague  Dawley s t ra in  were ob ta tned  
f rom Char le s  River  Breed tng  L abo r a t o r i e s  and  weighed 
175-225 g at the  b e g t n m n g  of  the  e x p e r t m e n t  They  were  
housed  stx pe r  cage in 2 6 × 3 6 × 2 5  cm s ta tn less  steel  cages  
w~th food and  wa te r  avai lable .  T he  an imal s  were  ma tn ta lned  
on  a 12-hr hgh t /da rk  cycle  (hght  on  f rom 0700 to 1900 hr) and 
at a room t e m p e r a t u r e  of  22-24°C with a re la t ive  humidi ty  of  
6(F/~ 

Apparatus 

Expe r tmen ta l  sess ions  were  c o n d u c t e d  m a two- 
c o m p a r t m e n t  shut t le  box  one  c o m p a r t m e n t ,  made  of  c lear  
plast ic ,  m e a s u r e d  17× 19×23 cm and was  c o v e r e d  by a re- 
m o v a b l e  wtre  mesh  grid,  the o t h e r  c o m p a r t m e n t ,  made  of  
b lack  a rbor t te ,  m e a s u r e d  3 0 × 2 0 × 2 0  cm and  had  a f loor  made  
of  3 m m  sta inless  s teel  rods  spaced  2 cm apar t  The  two 
c o m p a r t m e n t s  were  sepa ra t ed  by a so leno id -opera ted  gml- 
lot ine doo r  (Lafaye t t e  Inst  Co 85013) On e i the r  side of  the  
doo r  a photoce l l  hght  source  and  a t r a n s d u c e r  were  m o u n t e d  
with the  beams  parallel  to the  d o o r  open i ng  A c o n s t a n t  cur-  
rent  shock  gene ra to r  (Lafaye t t e  Inst  Co 82404-5) was  con-  
nec t ed  to the  steel  rods  tn the  d a r k e n e d  shock  c o m p a r t m e n l  
t h rough  a shock  sc ramble r .  All e x p e r i m e n t a l  e v e n t s  were  
p r o g r a m m e d ,  and r e s p o n s e s  r eco rded  by a Rockwel l  Aim 65 
p r o c e s s o r  located  tn an  ad jacen t  room 

In some tes ts ,  rats  were  expos ed  to an hypox lc  env i ron -  
men t  before  and a f te r  pass ive  avo idance  t ra in ing  The  
hypox ta  c h a m b e r  was  cons t r uc t ed  f rom c lear  plast ic ,  meas-  
u red  3 4 x 2 3 × 2 1  cm (15 h te r  vo lume) ,  and was  con t i nuous ly  
pe r fused  w~th a gas m~xture of  oxygen  and  mt rogen  The  
flow rate  was  ad jus ted  such  that  the  gas t u r n o v e r  m the 
c h a m b e r  was  15 liters pe r  mln 

Passtve Avotdance Trttlmtl L, 

Pass ive  avo idance  t ra in ing  began  by  placing the  rat  into 
the c lear  c o m p a r t m e n t  and,  af ter  a l0 sec delay ,  ra is ing the 
gud lo tme  door  W h e n  the rat  m o v e d  comple te ly  into the 
d a r k e n e d  c o m p a r t m e n t ,  the  doo r  was  c losed,  and,  fol lowing 
a 3 sec delay ,  a shock  o f  0 75 mA was appl ied to the grtd 

SCOPOLAMINE REDUCES ENTRY LATENCY 
OF PASSIVE AVOIDANCE 
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FIG 2 The latency Jn seconds to enter the dark compartment during 
retention tests is shown as a function of the scopolamine dose given 
15 mm before the training session The point above S represents the 
latency obtained following sahne mject~ons Each point Js an aver- 
agc of data from 16 rats. and the vertical hnes show the standard 
error of the mean 

floor for 2 sec Immedia te ly  af te r  rece iv ing  the shock  the rat  
was  r e m o v e d  f rom the dark  c o m p a r t m e n t  and re tu rned  to its 
home  cage A re ten t ion  tes t  was  g iven  24 hr  la ter  It 
p roceeded  m a m a n n e r  s~mdar to t ra ining,  excep t  that  the 
gutl lot lne doo r  dtd not  close if the rat  en te red  the  da rk  com- 
pa r tmen t ,  and the shock  was not a p p h e d  to the  grid f loor  
Dur ing  all r e ten t ion  tes t s  the  rats  were  p rov ided  access  to the 
da rk  c o m p a r t m e n t  for 180 sec For  m e m o r y  d i s rup t ion ,  rats  
were  e t t he r  g tven  an in jec t ion o f  s copo lamine  HBr ,  or  expo-  
sure  to an hypoxlc  e n v i r o n m e n t  Methyl  s copo lamine  H B r  
was also eva lua ted  for ~ts abil i ty to d i s rupt  m e m o r y  For  a 
s copo lamine - r educed  d t s rup t lon  of  re t r ieval .  2 0 mg/kg SC 
scopo lamine  H B r  was admin i s t e r ed  15 mm pr ior  to t ram-  
mg For  an hypox l a -mduced  d~sruptlon of  m e m o r y ,  rats  were  
exposed  to a gas mix ture  con ta in ing  k n o w n  pe rcen t ages  of  
oxygen  s u p p l e m e n t e d  with mt rogen .  20 mm before  t ra in ing 
and 20 mm af ter  t r a lmng  

Drug Preparation and Admmtstrat.m 

V m p o c e t m c  ( I -300  mg/kg),  v m c a m m e  ( I -200  mg/kg), 
a p o v m c a m m l c  acid ( 1-400 mg/kg),  a m r a c e t a m  ( 1-200 mg/kg, 
H o f f m a n n  LaRoche) ,  Hyderg lne  ~ (0 1-10 mg/kg. Sandoz)  
and  p e m o h n e  ( 1-100 mg/kg, Abbo t t )  were  s u s p e n d e d  m 0 5% 
w/v methy l  cel lu lose  and  a d m m t s t e r e d  oral ly in a vo lume of  I 
ml/kg o f  body  weight  60 mm pr ior  to the  scopo lamine  
(Sigma) inJection In tes ts  m which  ra ts  were  exposed  to 
hypoxla ,  v lnpoce t lne ,  v lncamlne ,  a p o v m c a m m l c  acid,  
an l r ace t am,  H y d e r g m e  *, and  p e m o h n e  were  a d m m t s t e r e d  
oral ly  40 mm before  the s tar t  o f  the first hypoxtc  ep isode  
M e c a m y l a m m e  HCI ( I - 1 0  mg/kg) and ( - ) - n i c o t i n e  (0 l - 0  4 
mg/kg. Bios) were  d t s so lved  m 0 9c~ sal ine and  a d m t m s t e r e d  
s u b c u t a n e o u s l y  15 mln before  scopo lamine  or  exposu re  to 
hypox la  In a vo lume  of  I ml/kg of  body weight  All doses  are 
exp re s sed  as the base  s u b s t a n c e  
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DRUG EFFECTS ON SCOPOLAMINE-INDUCED 
PASSIVE AVOIDANCE IMPAIRMENT 
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FIG ~ The latency m seconds to enter the dark c o m ~ m c n t  dunn~ 
the retcntzon test zs s~wn  as a ~unctzon o[ thc do~  o~ vmp~¢tmc, 
vmcamznc, a m r a c ¢ ~ ,  and ~ydcr~m~ ~ ~mzmstcrcd ~ minutes 
prior to 2 0 mWk~ SC dose o~ sco~lamm¢ The ~ m t  a ~ v c  0 repre- 
seres (he a v e r t  latency obtained ~mm ~ts (N=~i2) dosed wzth t ~  
veMclc, the vcmcl¢ hnc ~or the vehicle control ~roup shows the 
standa~ dcvmnon Each d ~  dam ~ m t  zs a mean of data ob~mcd 
[rom czsht rats and the vemcal hncs show the s~ndard ¢~or of the 
mean Asterisks zndzcate [atcncms that are sz~zficantiy dz~crent 
[rom vehzc]c (Dunnctt's t-test, p<0 05) Mccamy]amme, ( - ) -  
nicotine, ~ m o ] l n ¢  a~d a ~ v l n c a m m l c  acid were ~ot actzv¢ m thzs 
t e s t  

HYPOXLA RF..O~CE$ THE PERCENT OF 
RATS RETAINING PA~81VE AVOIDANCE 
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FIG 4 The percent of ammals retaining the passw¢ avoidance re- 
sponse 24 hr after exposure to hypoxm ts shown as a funcaon of the 
oxygen concentration. Points above 21% and 14% oxygen represent 
the mean data obtained from 16 and 32 rats, respectwely, and the 
point above 7% oxygen shows the average of 64 rats 

Data Analysts 

In the tests m whtch scopolamine was used to dtsrupt 
memory,  the means of  the latencms m seconds to enter the 
dark compartment during the retention tests were compared 
for treated and vehmle control groups (N =8 per group) using 
Dunnett 's  t-test. For  hypoxia-mduced ~mpmrment of passive 
avotdance, the percentages of  ammals that did not enter the 
dark chambers during the retention test was compared for 
treated and vehicle control groups (N=8 per group) using 
F~sher's Exact Test 

R E S U L T S  

$copolomme-lnduced Defictt 
The mean ( _ S . E . M )  latency to enter the dark compart- 

ment of the passwe avotdance apparatus on the training day 
was 20.8+_4 9 sec (N=1360) On the retentton day, entry 
latency for rats treated w~th sahne reached 180 sec, the 
maximum latency of  the test sesmon. Methyl scopolamine 
pretreatment (1.0, 2.0, and 4.0 mg/kg SC), fatled to decrease 
the entry latency dunng retentton tests. However,  
scopolamine HBr pretreatment dose-dependently decreased 
entry latency (Ftg 2). At a scopolamine dose of 0.0625 mg/kg 
SC entry latenctes were not decreased. However,  as the 
dose was increased to 0.5 and 1.0 the entry latencles de- 
creased to 150_+26 sec and 122_ + 16 sec, respectively. Follow- 
mg 2.0 mg/kg SC scopolamine the mean latency to enter the 
dark compartment dunng retentmn test was 51.0_+6.8 sec. 

Pretreatment of the rats w~th the methyl cellulose vehmle 
d~d not alter the entry latency dtmimshed by scopolamine 
(F~g 3; A above 0) Vmpocetme at doses of  10, 30, and 100 
mg/kg PO had no effect on the scopolamine-induced de- 
crease m entry latency However,  following 200 and 300 

mg/kg PO vtnpocetlne the latency was stgnificantly ~ncreased 
by 276% to 141 sec and by 264% to 138 sec, respectively (Ftg. 
3; open circles). At the Mghest dose tested (400 mg/kg PO) 
entry latenc~es were slightly below that of  vehmle control 
rats. The scopolamine-induced decrease in entry latency was 
prevented when the animals were gtven vmcamme at 10, 30, 
and 100 mg/kg PO; the alkaloid increased entry latency by 
264, 352, and 347%, respectively A dose of 3 and 200 mg/kg 
PO vincamine had no effect on the scopolamine-induced de- 
crease m entry latency (F~g. 3, filled ctrcles). 

Amracetam also prevented the decrease in entry latency 
reduced by scopolamine In rats treated w~th 10, 30, and 100 
mg/kg PO of  aniracetam, the entry latency was increased by 
213, 203, and 327%, respectwely.  Entry latencies of  rats 
treated wtth 200 mg/kg PO of amracetam were below those 
treated w~th vehicle (Ftg. 3; open squares). Hydergine • was 
also effective m preventing scopolamine-induced disrup- 
tion at doses  of  l and 3 mg/kg and increased the entry 
latency by 309 and 241%, respectwely (Ftg. 3; filled squares). 
A 0.3 mg/kg dose of  Hydergine ® was not effecttve and l0 
mg/kg of Hydergine • produced marked motor mcoordmation 
and decreased motor activity. These effects were not ob- 
served w~th high doses of vmpocetme, vmcamme or 
aniracetam Wtth all compounds that protected against the 
scopolamine-reduced decrease m entry latency, protection 
was first increased as the dose was increased then decreased 
at h~gher doses. 

Apovmcamlnic acid (1-40~ mg/kg PO), the major 
metabohte of  vinpocetme, ( - ) -nicot ine  (0.1-0 4 mg/kg SC), 
mecamylamme ( l -10 mg/kg SC), and pemohne ( l-100 mg/kg 
PO) d~d not prevent the scopolamine-reduced decrease in 
entry latency Entry latencms for treated rats (group 
mean=56+-8.1 sec) were not different from the grouped 
vehicle-treated controls. 
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DRUG EFFECTS ON HYPOXlA-INDUCEO PASSIVE AVOIDANCE IMPAIRMENT 
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FIG 5 The percent of animals retmmng the passive avoidance re- 
sponse (~ e ,  not entenng the dark comparlment within 180 seconds) 24 
hr after exposure to hypox~a ~s shown as a function of doses of v]n- 
pocetme and amracetam The point above 0 represents the average 
number (N=300) of rats pretreated w~th vehicle that d~d not enter 
the dark chamber Each drug point ~s an average of the data from 
e~ght rats V~ncamme, apowncam~mc acid, Hyderg~ne ~, pemohne, 
mecamylamme, and (-)-mcotme were not active ~n th~s test As- 
terisks md~cate points that are s~gmficantly d~fferent from vehicle 
treated rats tF~shers Exact Test, p<0 05~ 

Hypoxta-lnduced Defit tt 

The number of ammals which retained the passive 
avoidance response following hypox~a decreased as the oxy- 
gen concentration in the hypox|a chamber was reduced (Fig 
4) That is, at 21% oxygen all rats retained the passive 
avoidance response. However,  the number of rats demon- 
strat~ng retention 24 hr after being exposed to 14% and 7% 
oxygen decreased to 80% and 22%, respectively 

Vmpocetme prevented the hypoxla-~nduced retention 
deficit tn rats (F~g 5) with the effect produced by 3 and 10 
mg/kg PO d~ffermg statistically from vehicle-treated rats 
Despite the lack of a stahsttcally s~gmficant protection 
produced by the other doses of v~npocet~ne (i e , 0 1,0 3, 1, 
or 30 mg/kg PO), the number of animals protected from the 
hypnotic result more than doubled when compared to the 
appropriate controls The dose of 3 mg/kg PO was the peak 
effective dose causing 100% of the rats to retain the passive 
avoidance response An ~ncrease in the number of ammals 
retalmng the response after hypoxla was also observed in 
rats treated with amracetam The peak effect with 
amracetam (87 5% retention) was found at a dose of  30 mg/kg 
PO With both compounds, the number of  rats retaining the 
response first increased, then decreased, as the dose was 
Increased producing an |nverted U-shaped dose response 
curve 

Apovlncamlmc acid (I-400 mg/kg POL vtncamlne (1-200 
mg/kg PO), Hyderg~ne ~ (0 1-10 mg/kg PO), pemohne ( 1-100 
mg/kg PO), (-)-mcot~ne (0 i-0.4 mg/kg SC), and 
mecamylamlne (1-10 mg/kg SC) were not effective in pre- 
venting the hypoxla-]nduced passive avoidance retention 
defiot  

D I S C U S S I O N  

Methyl scopolamine did not disrupt retention of  a step- 
through passive avoidance response However,  scopolamine 
HBr adm|mstered prior to the training of  a step-through pas- 
sive avoidance response ~mpaEed retention which was tested 
24 hr later Since pretreatment with scopolamine HBr im- 
pawed retention and methyl scopolamine did not, it would 

appear that the effects of scopolamine HBr on relention arc 
centrally mediated This effect of scopolamine on retention 
of passive avoidance has been reported previously [7. 24. 
25] Hypoxla also impaired passive avoidance retention 
Previous investigations have shown that exposure to 
hypoxlc conditions before and/or after passive avoidance 
Ira,rang impairs retention in both mice [41] and rats [23, 33. 
42] Exposure to hypoxla, both before and after training, im- 
paired retention, and the number ofammals  "remembering'" 
varied directly as a funct,on of the chamber's oxygen con- 
centratlon Our findings with both scopolamine-reduced and 
hypoxla-lnduced decreases in retention of passive avoidance 
are m general agreement with those of others 

Pretreatment with v |npocetme prevented both the 
scopolamine-induced tat 200 and 300 mg/kg PO) and 
hypoxlaqnduced lat 0 I to 30 mg/kg PO) passive avoidance 
retention deficit m rats While the antlhypox~c act|vlty of 
v,npocetlne has been demonstrated in rats exposed to 
hypobanc hypoxla [33]. this is the first reporting of vln- 
pocetlne's action preventing an antlchohnerglc-lnduced 
memory deficit Although the mechanism by which vln- 
pocetlne exerts its effects against scopolamine or hypoxla is 
not known, vlnpocetlne has been reported to have therapeu- 
tic effects m treatment of cerebral ischemla [401 In addition, 
vlnpocetlne has been shown to increase cerebral blood flow 
[10] and to improve cerebral metabolism as measured by 
changes in glucose uptake [44] Since chohnerglc agon,sts 
such as physostlgm|ne 143] and arecohne [ 19] amehorate the 
scopolamine amnesia m rodents, the poss]bdlty of a 
chohnerglc influence of vlnpocetlnc must also be considered 

Whde vlncamlne was more potent than vlnpocet~ne m 
preventing scopolamine-induced deficits In passive 
avoidance, it did not protect rats from retention impaired by 
hypoxlc insult We corroborate an observation by Schmdler 
and co-workers [43]. who reported a similar antlscopolamlne 
effect in mice treated with vmcamlne However.  the action 
of vlnpocetme and vlncamme ~s clearly different when 
hypoxla was used as the memory disruptor Our results 
agree with those of Llnee et . I  137] who demonstrated that 
vlncam|ne did not protect rats from hypobar,c hypoxlc- 
~nduced passive avoidance deficit 

Hydergme ~ was the most potent agent tested m the 
scopolamine-impaired passive avoidance lesl. with slgmfi- 
cant effects seen following I mg/kg orally However. the 
ergot was inactive in the hypoxlc-lmpalrment procedure 
Additionally, higher doses of Hyderglne ~ produced marked 
motor Incoordlnauon and ataxla Others [291 have shown 
Hyderglne ~ to reverse amsomycln-mduced amnesia of an 
approach-avoidance task in mice w~thln a similar dose range 
h e . I to 10 mg/kg SC) 

Amracetam, hke vmpocetlne, was active in preventing pas- 
sive avoidance deficits induced by either scopolamine or 
hypoxla The amracetam results are m general agreement 
w~th those of Cumin et a/ I l l ]  These authors found that 
antracetam 130 and 50 mg/kg PO) prevented a hypercapma- 
induced defiot  in acquisition of a discrete escape response ~n 
rats. and the dose-effect function formed an inverted 
U-shaped curve More recently. ~t has been shown that 
anlracetam or plracetam prolonged step-down passive 
avoidance latenoes when compared with untreated control 
animals 149.50] 

For all the nootroplc agents studied, the general relation- 
sh~p between the dose and the retention latency is best de- 
scribed as an inverted U-shaped function As the dose was 
increased, the retention latency first lengthened, then 
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shor t ened .  W~th Hyderg tne  ®, the  Mghest  dose  tes ted  (10 
mg/kg PO) p roduced  m o t o r  mcoordmat~on ,  and  the  dec rea se  
m r e t e n u o n  la tency  m ay  reflect  the  over t  d e b t h t a t m g  effects  
of  this  subs tance .  In an  anct l lary  expe r imen t ,  w n p o c e t m e  
(400 mg/kg PO), v m c a m m e  (200 mg/kg PO), and  a m r a c e t a m  
(200 mg/kg PO), w h e n  a d m l m s t e r e d  at the  h~ghest dose  
tes ted  m the  a b s e n c e  of  scopo lamine  dtd not  resul t  in 
impmred  re t en t ion  no r  in no tab le  ove r t  behav to ra l  effects  
The  r ea son  for  the  rever ted  U-shaped  dose-ef fec t  funct ion  ts 
u n k n o w n ,  but  it has  been  repea ted ly  r epor ted  m s tudies  w~th 
o t h e r  c o m p o u n d s  m dif ferent  chemmal  c lasses  tha t  are 
t hough t  to ~mprove m e m o r y  funct ion  [3, 8, 9, I I, 43, 48]. 

The  nicot inic  r ecep to r  agonts t  ( - ) - m c o t m e ,  up to 0 4 
mg/kg SC, and  the  n tco tmlc  an tagon ts t  m e c a m y l a m l n e ,  1 to 
10 mg/kg SC, had no  effect  on  re t en t ion  defici ts  induced  by 
scopo lamine  While  these  doses  have  been  s h o w n  to have  
behav io ra l  effects  med ta t ed  by the cent ra l  ne r vous  sys tem 
[12,14], the p re sen t  resu l t s  co r r obo r a t e  p rev tous  repor t s  tha t  
also d e m o n s t r a t e  no effect  of  ( - ) - n i c o t i n e  or  m e c a m y l a m m e  
on e i the r  s t eo - th rough  or  s t ep -down  pass ive  avo tdance  re- 
t en t i on  [15,26]. The  s t imu lan t  p e m o l m e  has  been  s h o w n  to 
faci l i ta te  ac t ive  a v o i d a n c e  p e r f o r m a n c e  [18] and  tt has  
b e e n  sugges ted  tha t  th i s  facdl tat~on resu l t s  f rom a drug-  

tnduced  tncrease  tn m o t o r  act lvt ty  [20]. P e m o h n e  at doses  up 
to 100 mg/kg PO d~d not  p ro tec t  agains t  the  scopo lamine-  
m d u c e d  or  hypox~a- tnduced  re t en t ion  d e f i o t ,  suppor t ing  the  
v tew tha t  pemo lme  does  not  improve  m e m o r y  p rocesses .  

In summary ,  these  da ta  suppor t  the  wew tha t  v inpoce t ine  
may  have  cogmt tve  ac t tva t ing  effects  as def ined tn mode l s  of  
bo th  s copo lamine - induced  and  hypoxm-~nduced  m e m o r y  
lmpa t rmen t  in rats .  Dis rup t ion  of  re t r ieval  by  scopo lamine  is 
cons ide red  to resul t  f rom spectf ic  a n t a g o m s m  of  chohne rg l c  
neura l  subs t ra tes ,  w h e r e a s  hypox l a -mduced  impa i rmen t  is a 
more  global b rmn  insul t  S~nce v m p o c e t i n e  was  ac t tve  m 
bo th  tes ts ,  th~s drug  may be effect ive  In a b r o a d  range  o f  
pathological  cond i t ions  wh ich  c o m p r o m t s e  m e m o r y  func- 
t ions  
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