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I.I.RRIS, S. tl., G. SA] tlANANTIIAN, S. GERSIION. ('. ('I.ARK ANI) J..\IOSItlNSKY. ('ognitivc elite'ors r~! ACT//.1-10 
in the elderly. PHARMA('. BIO('III.M. BHtAV. 5: SLIPPL. 1. 73 78, 1976. 'lhe pol,.pcptidc A('I'II 4-1(~ ha~, been 
shown to facilitate learning in animals, and possibly to improve attention and memory in normal human subjects. The 
purpose of this study was to assess thc effects of A('Ttl 4-10 in cognitively impaired elderly subjects. In a douhle blind, 
cross over design, 24 cognitively impaired geriatric outpatients tmean age = 71.4, 12 with mild and 12 with severe 
impairment) received injections of 30 mg or 15 nag ACTH 4-10 or matched placebo on 3 successive days. A cognitive test 
battery of nremory and nonlnemory tests was administered each day both before and after treatment. The 30 mg dosage 
produced a slowing of simple visual RT, a nonsignificant improvement trend in verbal associative memory, and significant, 
severity dependent facilitation or impairment in day later vi,.;ual memory. The results suggest (hal the A("Ttt 4-10 effects 
on eognitively impaired elderly are dependent on the dosage and on the baseline cognitive level of the ~ubjects. 

A('TIt 4-10 l-lderly Cognitive impairment M e m o r . v  Attention 

A( 'TIt  4-10 (Organon O1 63) is a synthe t ic  po lypep t idc  
consist ing of  the sequence of amino  acids 4 to 10 of  the 
A('TH tnolcculc. Al though ACI'H 4-10 has virtually no 
hormonal  or o ther  peripheral  effects  [ 1 ], extensive animal 
research has demons t ra t ed  significant central  nervous 
system activity [ 1,2].  Specifically,  this c o m p o u n d  produccs  
dramat ic  improvement  in animal learning, a l though the 
ques t ion  has not  bccn fully resolved as to whe the r  the drug 
affects  learning directly,  or whe ther  it improves p c r f o f  
mance by increasing a t t en t ion  or arousal. 

Several human studies with normal volunteers  have 
suggested that A('TII-MSH fragments  are bchaviorally 
active. Kastin et al. 18] and Miller( ' t  al. [t,~] have repor ted  
sntall changes in visual mernory,  and Gaillard and Sanders 
[6] have shown that A("I-H 4-10 may prcvcnl loss (/1 
concen t ra t ion  (luring a con t inuous  react ion t ime task. More 
recently,  e f fec ts  on a t t en t ion  and /o r  memory  have been 
repor ted  by Sandntan et al. 1131 and Miller et al. I101. 
l towevcr ,  1 )o rnbushand  Nikolovski 13] found no ef fec ts  (1t" 
A( 'TH 4-10 on unisensory shor t - term memory  tasks, but 
the drug in(paired pe r fo rmance  on a complex ,  bisensory 
memory  task. These results were in terpre ted  to suggest that 
ACTII 4-10 af fec ts  general arousal level. ()vcrall, the results 
with Imman sub.iects ob ta ined  thus far do not provide a 
clear cut picture of the nature of the drug's activity,  and 
fu r thermore ,  the magni tudes  of the effects  repor ted  arc 
quite small in compar i son  It) the effects  repor ted  in lower  
animals. 

One possible reason for the lintited effects  (/1 A('TII 
4-10 in normal human suhjects,  as compared  to the rather 
marked effects  in animals, is that nornlal volunteers  may be 
funct ioning at opt imal  levels and thus fur ther  intproventenl  
may he difficult  to produce,  f towever,  if human subjects 
whose pcrfornlance  is below normal were tested,  the effecls  
of  A('TII 4-10 might then be nlore dranlatic.  Senile elderly 
pat ients  represent  a ntajor category of individuals whose 
cognitive abilitics are below normal.  As such, they arc poten-  
tially an ideal group for evaluating the mental  effects  of 
A( 'TH 4-10. These pat ients  show marked deficits  in 
shor t - te rm memory ,  anti they also are below average in tests 
of  a t t en t ion .  ' Ihe purpose of this sltldy was to de termine  
the effects  of A( 'TII 4-10 in elderly pat ients  on a wide 
assor tment  o f  cognitive tests, with particular emphasis  on 
mentory  and a t ten t ion .  This initial double  blind study in 
chiefly subjects  has been preceded by t~.o open safety 
studies which establ ished that A ( T H  4-10 produces  no 
adverse effects  in lhis subject popula l ion .  

ME I'H()I) 

Su/)h'c ts 

Twen ty - four  geriatric ou tpa t i en t s  who were living in the 
c o m m u n i t y  took part in the study. Their age range wa~ 
6 2 - g 1 ,  with a mean age of 71.4. I'ach patient had 
significanl,  age related cognitive impai rment ,  as docu- 
mented  by clinical evaluation anti pe r fo rmance  on psycho- 
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metr ic  tests. The  pa t i en t s  were assigned to e i ther  a Mild 
Group  (N = 12) or an age m a t ched  Severe G r o u p  (N = 12). 
The  mild pa t i en t s  had scores below the mean  for their  age 
and WAIS vocabu la ry  level on at least three  subtes t s  of the  
Guild Memory  Scale [7 ] .  These Mild pa t i en t s  were not 
func t iona l ly  impaired.  The  Severe pa t i en t s  had scores which 
were 1 SI) or more  below the mean  on at least 3 sub tes t s  of 
the  Guild.  These  severe pa t i en t s  also suffered from mild to 
mode ra t e  func t iona l  impa i rmen t ,  l la l f  of  the pa t i en t s  in 
each group were males, and half  were fenlales. 

The subjects  had no clinical evidence of  illness, as 
de t e rmined  by h is tory ,  physical  e x a m i n a t i o n ,  EKG and 
l abora to ry  tests (SMA-12,  b lood coun t  and urinalysis) .  
They had no past h is tory  of  brain injury,  psychosis ,  men ta l  
r e ta rda t ion ,  a lcohol ism,  epi lepsy,  or o the r  neurological  
disorder.  

I'roc(,dure 

A doub le  bl ind,  p lacebo  con t ro l l ed ,  cross over design 
was used. On 3 consecut ive  days, the pa t i en t s  received by 
s u b c u t a n e o u s  in jec t ion  one  of  the  fol lowing:  15 m g A ( . " I f |  
4-10, 30 mg A( 'TH 4-10, or ma tched  placebo.  The order  of  
admin i s t r a t i on  It) each subject  of  the 3 t r e a t m e n t  condi-  
t ions  was comple t e ly  c o u n t e r b a l a n c e d  across the 24 
subjects .  Two pa t i en t s  f rom each subject  group (l  male and 
1 female} were r andomly  assigned to each of  the  6 possible 
treat men t  orders.  

A repet i t ive  test  ba t t e ry ,  cons is t ing  of 13 shor t  tests  of  
men lo ry  anti n o n m e m o r y  cogni t ive func t ion ,  was adminis-  
tered twice each day,  once  before  and once  1 hou r  
fol lowing the in ect ion.  There  were 6 n o n m e m o r y  or 
pe r fo rmance  tests. 

1. Simple reaction t ime {R T). This  is a measure  of  
sensor .v-motor  speed,  a t t e n t i o n ,  and m a i n t e n a n c e  of a s tate  
of  readiness.  The  task involved release of a key to the onset  
of a red light. Each trial was preceded by a verbal  ready 
signal and a 2 sec fixed foreper iod .  The measure  ob ta ined  
was the mean  of  the last 10 trials, fo l lowing 10 pract ice  
trials. 

2. Disjunctive RT. in add i t ion  to tile c o m p o n e n t s  of  
s imple RT, dis unct ive  RT involves the add i t iona l  cogni t ive 
c o m p o n e n t s  of sensory and m o t o r  d i sc r imina t ion  and 
decision processes. This  lest is a sensitive index of senile 
in lpa i rment  [41. The task involved p resen ta t ion  of  a red, 
green or yel low light, with release of  a key only to red 
{verbal ready signal anti 2 sec fixed foreper iod) .  Each color  
was presen ted  l0  t imes in r a n d o m  sequence.  The  measure  
ob ta ined  was the mean  RT for the red trials. 

3. t.'inger tapping speed. A measure  of simple m o t o r  
speed, d e t e r m i n e d  by the n u m b e r  of  t imes the sub ect can 
depress  a hand- ta l ly  c o u n t e r  in I 5 sec, with the index finger 
of the d o m i n a n t  and n o n d o n l i n a n l  h.:lnds. The  measure  
ob ta ined  for each hand  is the  mean  of  2 trials. 

4. Vumher cros.s out. This  test measures  the speed with 
which a wel l -known sylnbol  can be found  wi th in  a mass of 
mater ia l ,  and relates I<5 the func t ions  of  sin)pie percep tua l  
speed and a t t e n t i o n  [ 11 ]. The 150 sec task is to cross oul  
every digit in rows of r a n d o m  digits which are identical  Io 
the digit indica ted  for each ro','~. 

5. tl iddcn word test. This 150 set' task involves f inding 
as many  four- le t te r  v<o,-ds as possible embedded  in 22 rows 
of otherv. ' ise meaningless  c o n t i n u o u s  sequences  of capital  
let ters  [ 1 1 ] .  This  test is a measure  of speed of  perceptua l  
closure.  

6. l)*git s vmh<d suhsti tution test. Ihis  s tandard  test from 

the  WAIS relates to pe rcep tua l -n ]o to r  speed,  a t t e n t i o n ,  and 
learning the re la t ionship  be tween  symbols .  The subject 
must  quickly  write the appropr ia t e  symbols  which 
co r respond  to each of  a long sequence of numbers .  There  is 
a <70 sec t ime limit. 

Also included in the test ba t t e ry  were 7 tests  ot 
in lmedia le  n lemory ,  short- tern)  memory ,  and shor t - t e rm 
associat ive memory :  

1. Digit span jT~rward. A s t a n d a r d  m e a s u r e o f i m m e d i a t e  
m e m o r y  span. The  score is the longest  sequence  of  digits 
correc t ly  recalled fol lowing verbal  p r e sen t a t i on  of  the digit 
sequence.  

2. Digit span hackward. A more  difficult  m e m o r y  span 
lest in which the number s  presented  must  be recalled in 
reverse order .  

3. Recognit ion o.l/aces. A test of nonverba l  shor t - te rm 
m e m o r y  [ 1 2 ] .  Fol lowing a 1 rain p re sen t a t i on  of  a 
compos i t e  of 16 facial pho tog raphs ,  the subject  must  
ident i fy  these 16 faces wi th in  a compos i t e  of 32 fi, ces. "l'he 
measure ob t a ined  is tile mean  n u m b e r  correc t  for presenta-  
t ion of  2 d i f ferent  forms of  the test. 

4. Paragraph recall. A subtes t  <51 the Guild .Memory 
Scale, this  lest measures  shor t - t e rm m e m o r y  for meaningfu l  
verbal  material .  | :o l lowing verbal p re sen ta t ion  of a shor t  
paragraph,  the subject  must  recall as many  phrases as 
possible. Af ter  this measuren len t  of  in lmedia te  recall, the 
paragraph is read a second t ime.  and recall is then tested 5 
rain later  as a measure  of delayed recall. 

5. /.irst a#td lust names. A test of shor t - t e rm associative 
m e m o r y  for verbal  material  [5 ] .  After  a 3 rain inspec t ion  
of a list of  10 paired first and last names,  a list of only the 
last names is presented .  The measure  ob ta ined  is the 
n u m b e r  of first names  correc t ly  recalled. 

6. Paired assocmtc learning. A subtes l  of the Wechster 
Memory  Scale [ 1 4 ] ,  tt',is test provides  a measure ot  
i m p r o v e m e n t  with pract ice  in shor t - t e rm,  associat ive 
memory .  A list of 10 word pairs is verbally presented ,  
fol lowed by p r e sen t a l i on  of  only lhe first m c m b e r  of each 
pair. The  subject  must  respond with the appropr ia t e  word 
associate.  There  are three p re sen ta t ions  and test trials of the 
same list. The measure  ob ta ined  is tile n u m b e r  correcl  for 
each trial. 

7. Design recall. A subtes t  of  the ( ;ui ld Memory Scale, 
this  test provides  a measure  of nonverba l  associative 
memory .  A series of  10 simple drawings is presented ,  each 
con ta in ing  a n u m b e r  from 1 10. The same designs wi thou t  
the n u m b e r s  are then presen tcd ,  and the sub.iect n)us! recall 
the n u m b e r  co r re spond ing  to each design. The measure  
ob ta ined  is the nun)he r  of correct  paired associz, tes. 

Most of  the tests in the ba t te ry  are available in a 
suff ic ient  n u m b e r  of  equivalent  forms so as to min imize  tile 
i tem specific pract ice effects  of repeated admin i s t ra t ion .  In 
no case were the same mater ia ls  presented predrug ;.lilt) 
postdrug.  ' [he  dura t ion  of tile test ba t te ry  was about  45 
rain. In add i t ion  to tile s tandard  ba t te ry ,  on the second and 
third t r e a t m e n t  days, day-la ter  recall lesls to t  m e m o r y  
mater ia ls  f rom the previous  day were also adminis te red .  
pr ior  to lhe predrug testing. The purpose  of this recall 
tes t ing was to de t e rmine  any effects  cm long-tern) r e t en t ion  
for mater ia ls  learned fol lowing drug admin i s t r a t ion  on the 
previous  day. 

In add i t ion  to the cognit ive test ing,  vital signs Ipulse and 
blood pressure)  and 15 rain of EE(;  on tape were recorded 
bo lh  before  and af te r  cognit ive tesling, before and af ter  
drug admin i s t ra t ion .  I:inally, in order  to assess any behav- 
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Test Source of Severity(S/ "Freatment(T) T x S Pre-Post(P) 
Variance 

df 1/22 2/44 2/44 1/22 

P x  S 

I !22 

P x T  

2/44 

P x T x S  

2/44 

Perfl~rmance Tests 
I. Simple RT 
2. Disjunctive RT 
3. Tapping Speed 

Dominant 
Nondominant 

4.Number Cross-Out 
5. Hidden Word 
6. Digit Symbol 

Memory. Tests 
1. Digit Span 

Forward 
]3ackward 

2. Faces 
3. Paragraphs 

Immediate 
Delayed 

4. First-l,ast Names 
5. Paired Associates 
6. Designs 

2.56* 

34.8.+ 
3.18" 3.85 

6.49t 

8.66* 2.44* 2.54* 

13.9. + 
20.6.} + 
13.6- 5.80*+ 
23.6- 32.9*+ 
3(I.8:[: 6.91 * 

5.90t 

2.51" 

3.26* 

For this measure, Trial (t) was an additional repreated factor: t (F = I01.5, {.dJ" = 2/44) and txS (F = 3.35, *dr = 2/44). 
*p<0.10. 
+p <(1.05. 
Sp <0.0 I .  

|oral  changes  p roduced  by ACTl t  4-10, the Modified 
Pat ient  Mood Scale (Raskin  and ( ' r ook ,  1973, u n p u b l i s h e d )  
was admin is te red .  This  reliable geriatric self-rating scale 
consis ts  of  48 adject ives  which are rated on a 4 po in t  scale. 
In scoring this  scale, the i tems are c lus tered in to  8 m o o d  
factors.  

RI*:SLJLTS 

The  results  for each measure  were ana lyzed  stat is t ical ly 
by means  of three-way analyses of variance (Severi ty  x 
T r e a t m e n t  x P r e - P o s t ) ,  with repeated  measures  for two of  
the factors  ( T r e a t m e n t  and P re -Pos t} .  All s ignif icant  
F-rat ios and nons ign i f i can t  t rends  ( p < 0 . 1 0 )  for the cog- 
nit ive tests  are listed in Table  I. The two Severity groups  
did not  differ  on the pe r f o r m ance  tests, but with  the 
excep t ion  of Digit Span Backward,  the Severe group was 
cons i s ten t ly  worse than the Mild group on the m e m o r y  
tests. Averaging across the  o the r  factors,  the re  ,,','ere no  
signif icant  t r e a t m e n t  differences,  and there ,,,,'ere no Treat-  
men t  x Severity in te rac t ions .  For  two pe r f o r m ance  tesls  
( / / |a lden Word and  Digit Sym bo l )  and for two m e m o r y  tests  
(Names  and Designs), p e r f o r m a n c e  was be t t e r  fol lowing 
t r e a t m e n t .  I /owever ,  excep t  for Names,  the absence  of  any 
Pre Post x T r e a t m e n t  in t e rac t ions  indica tes  that  the 
i m p r o v e m e n t  was not  drug related.  Since the test mater ia ls  
p resen ted  pos td rug  differed from the mater ia ls  used pre- 
drug, the overall  pos td rug  i m p r o v e m e n t s  were p robab ly  due 
Io general pract ice  effects.  / :or Paired Associates,  perfor-  
mance  was worse fol lowing t r e a t m e n t ,  but  this  change  was 
also nol drug related.  There  was a l s o a  P r e - P o s t  x Severity 
in te rac t ion ,  ref lect ing less pos td rug  d e c r e m e n t  for Mild 

than  for Severe. Finally,  tor  Paired Associates  there  was 
also s ignif icant  impr( )vement  over the three  learning trials, 
with a Trial x Severity in te rac t ion  ref lect ing more  rapid 
i m p r o v e m e n t  for the mild subjects .  

For  one  of  the  m e m o r y  tests. First anti l.~,st Names,  the 
results  do suggest drug related effects.  The data analysis 
revealed a significant  Pre- .Post  x T r e a t m e n t  x Severity 
in te rac t ion .  The na ture  of this  in te rac t ion  effect is shown 
graphical ly  in Fig. 1. In add i t ion ,  mul t ip le  paired- 
compar i sons  were made  a m o n g  the illeans for tile twelve 
cond i t ions ,  using the Tukey  (a) m e t h o d  [ 1 5 ] .  All of the 
means  for the Severe group were s ignif icant ly  lower than 
for the Mild group (cri t ical  d i f ference  = 1.70, p < 0 . 0 1 ) .  I:or 
the Mild group,  p e r f o r m a n c e  improved  pos td rug  for 30 rag, 
but  not  for 15 mg or placebo.  For  the Severe group.  
inaprovement  occurred  for 15 rag, but  not  tor  30 mg or 
placebo.  Iqowever, these drug related pos td rug  improve-  
men t s  merely  represent  suggestive t rends,  since tile mean  
di f ferences  were not  qui te  s tat is t ical ly s ignif icant  (cri t ical  
d i f fe rence  = 1.37, p;,O.05). 

Marginal drug related effects  were also t ound  for one of 
the pe r fo rmance  tests, Simple R'I.  A l though  the Pre Post 
x T r e a t m e n t  in te rac t ion  ~,.as significant only at p < 0 . 1 0 ,  
our  par t icular  interest  in the RT measure  in the light o! 
previous  f indings [6] led us to carry the data analysis 
fur ther .  The na ture  of  the Pre Post x T r e a t m e n t  inter- 
ac t ion  is shown  in Fig. 2. A l though  it appears  tha t  R'I  was 
s lower pos td rug  on 30 mg and faster  pos td rug  for bo th  15 
mg and placebo,  a Tukey  [a) test revealed that  only for 
p lacebo  was the Pre Post d i f ference  stat is t ical ly significant 
(crit ical d i f ference  = 25 .1 ,p<0 . (15) .  I |owever ,  the  mean  RT 
pos td rug  for 30 mg was signif icant ly greater  lhan  the 
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l"l(;. 1. Mean number correct on the Firsl and Last Names Test, 
before and after treatment wilh 15 mg ACTII 4-10, 30 mg A('TH 

4-1(} or placebo, for both the Mild and the Severe subiects. 

pos td rug  means  for Imth 15 mg anti p lacebo.  Since the 
predrug baseline for 30 mg was actual ly  lower  than  the 
baseline for 15 mg or p lacebo,  these results  may be 
in t e rp re t ed  to mean  that  the 30 mg in jec t ion  p roduced  
slower s imple RTs than  did 15 mg or placebo.  

For  day-la ter  recall, there  ,,,ere also some drug related 
effects.  Since each subjec! received recall tes t ing  for only 2 
of the 3 I r ea tmen t  cond i t ions ,  separate  stat ist ical  analyses 
',','ere done  for 30 mg vs placebo,  15 mg vs placebo,  and 30 
mg vs 15 rag. Thus ,  3 two-way analyses of  variance 
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[Severi ty x [ r e a l m e n t )  were done  for each recall measure.  
with  N = 4 for each Severity group.  The analyses indica ted  
that  for 4 of the 5 tests (Paragraphs,  Names,  Paired 
Associates.  and Dcsigns) the  Mild subjects  reef, lied more  
i tems the next day than the Severe pa t ien t s  lp, 0.05).  
F u r t h e r m o r e ,  for the 2 tests  of nonverba l  (visual) m e m o r y ,  
there  were stat is t ical ly significant I rea tment  effects  for lhe 
analyses compar ing  30 mg with placebo.  For  Recogni t ion  
of Faces, there was a significant  Drug × Severity intcr- 
ac t ion ,  F( 1 ,(7) = I g. l,  p < 0 . 0 1 ,  rclqecting the fact that  the 
Mild pa t ien t s  scored higher  af ter  p lacebo than af ter  30 rag, 
whereas  the Severe pa t ien t s  scored higher  af ter  30 mg (see 
Fig. 3). The [ u k e y  ( a ) t e s t  revealed that  the Severe Placebo 
cond i t i on  di l fered signif icant ly f rom t h c o t h e r  three  condi-  
t ions [cri t ical  d i f ference = 2.37, p < 0 . 0 5 ) .  For  Design 
Recall, there was a significant I rea tment  d i f ference  t p lacebo  
be t t e r  than  30 nag, F ( I , 6 ) =  10.4, p, 0.05),  and also a 
s igni t icant  l)rug × Severity in te rac t ion .  1:(1,6) = If).4, 
p < 0 . 0 5 ,  indica l ing  that  the be t t e r  recall for p lacebo only 
occur red  for the Mild group (see Fig. 4). The l u k e y  [a) lest 
indica ted  that  the Mild Placebo cond i t ion  differed signifi- 
cant ly  t'rom the o the r  3 cond i t ions  (crit ical d i f ference = 
2.3% p 70.01 ). Thus  for bo th  Designs and | :aces,  m e m o r y  
was be t t e r  af ter  p lacebo  for thc Mild subjects .  For Faces. 
however ,  the  Severe subiects  pe r fo rmed  be t t e r  af[er 30 nag. 

The mean  subject  self rat ings for each eft the ~; Mood 
Scale factors  were also analysed using 3-way analyses of  
variance.  Al though  there were some mood di f ferences  
related to Severity Group  and p r e t r e a l m e n t  vs pos t t rea t -  
ment ,  there were no stat is t ical ly significant drug rela[od 
changes  for seven of the lllOOd factors  (depress ion,  
competency, ,  fat igue,  carefree,  fr iendliness,  anxie ly  and 

HG. 2. Mean Simple RT before and after treatment with 30 m t 
A('TH 4-10, 15 mg ACTIt 4-10, or placebo. 
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FIG. 3. Mean number of faces correctly recognized on the Memory 
for I:aces Test, on the day following injection of either 30 mg 

A('TH 4-10 or placebo, for both tile Mild and the Severe subjects. 

host i l i ty) .  For  1 factor ,  confus ion- fo rge t fu lness ,  there  were 
signif icant  T r e a t m e n t  x Pre Post,  F (2 ,44 )  = 4.26,  i )<0 .05  
and T r e a t m e n t  x Pro Post x Severi ty,  F (2 ,44)  = 5.40, 
p < 0 . 0 1 .  ] h e  self-rat ing of confus ion- fo rge t fu lness  t ended  
to increase fol lowing 30 rag, remain  the same for 15 mg, 
and decrease slightly for placebo,  anti these changes  t ended  
to be greater  for the Severe group than  for tile Mild group.  

Finally,  there  were no stat is t ical ly s ignif icant  changes  in 
vital signs, nor  were there  any drug related changes  in the 
I-EG. A c o m p u t e r  analysis  of the var ious EL(,  pa rame te r s  
revealed some di f ferences  be tween  the El!(,  sessions before  
and  af te r  cogni t ive test ing,  but there  were no d i f fe rences  
related to the 3 drug cond i t ions .  

I)IS('USSION 

It is appa ren t  tha t  in cogni t ively  impai red  elderly 
subjects .  15 30 mg of ACI`H 4-10 does not  p roduce  
general  ef fects  on immedia t e  or shor t - t e rm m e m o r y ,  or on 
n o n m e m o r y  cognit ive func t ion .  However,  small changes  
were p roduced  in cer ta in  measures ,  t he reby  indica t ing  thal  
the c o m p o u n d  does in some way al ter  cer ta in  aspects  of 
cognit ive func t ion ing  in impaired elderly subjects .  

Specifically,  simple visual RI" was s lower fol lowing the  
30 mg in jec t ion  as c o m p a r e d  to 15 mg or placebo.  Since a 
test of  m o t o r  speed (Finger  Tapping)  and o the r  visual tasks 
( N u m b e r  ( ' ross  Out and Hidden Word)  were una f fec t ed  by 
A( 'TH 4-10, it is unl ikely  tha t  the dec remen t  in Simple RT 
was due to m o t o r  or sensory slowing. Thus  the RT slov¢ing 
is most  easily expla ined  as due to impa i rmen t  of a t t e n t i o n  
or abil i ty to ma in t a in  a s tale  of readiness.  Since dis junct ive  
RT was not  a f fec led  by A ( ' T t l  4-10, the h igher  cognit ive 
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I.1(;. 4. Mean number correct on the Memory for Designs "lest, on 
the day f()llowing injection of either 30 mg A("I'H 4-10 or placet'~o. 

for boil) the Mild and tile Severe subjects. 

processes  of  d i sc r imina t ion  and decision were apparen t ly  
not  impaired.  

Al though  the R r  results  in this  s tudy may appear  to 
con t rad ic t  the  f indings of Gaillard and Sanders  [~ ] ,  the R I  
cond i t i ons  of the  two studies were qui te  d i f ferent .  The 
i m p a i r m e n t  in the present  s tudy was p roduced  dur ing  a 
relatively short series of trials, whereas  the i m p r o v e m e n t  
found  by Gall iard and Sanders  was apparen t ly  dependen t  
on the p reven t ion  of  i na t t en t i on  or fatigue dur ing a 
complex  anti ex t r eme ly  long 130 r a i n ) c o n t i n u o u s  RT task. 

Only 1 of the 6 tests of shor t - t e rm m e m o r y  provided 
data  cons is ten t  with  lhe view that  A( .Tt t  4-10 faci l i tates  
m e m o r y  shor t ly  af ter  drug admin i s t r a t ion .  The results  for 
the First and Last Names Test suggest only the possihl i ty  
(since the t rends  were not  s lat is t ical ly s i g n i f i c a n t ) t h a l  
verbal  associative m e m o r y  may be enhanced  by this 
c o m p o u n d ,  anti f u r t he rmore ,  lba t  lhe response  as a 
func t ion  of  the severi ty of  b~,scline m e m o r y  impa i rment  
may  be d e p e n d e n t  on lhe dosage injected.  ()nly the 30 mg 
dosage p roduced  an i m p r o v e m e n t  t rend in the mild 
pat ients ,  and only  15 mg p roduced  improvemen l  in the 
severe pat ients .  

Perhaps  the most  in te res t ing  result of  the s tudy relates 
to the effects  on day-la ter  recall for m e m o r y  mater ia ls  
presented  af ter  t r e a t m e n t  on the previous  day. For  lhe Mild 
pat ients ,  pe r fo rmance  was impaired on tile day fol lowing 
tile 30 mg in jec t ion  <m tile 2 tests  of nonverba l ,  visual 
m e m o r y  (Faces  anti Designs). On the o the r  hand ,  the 
recogn i t ion  for faces of the Severe pa t i en t s  was improved 
fol lowing 30 mg of  A( 'TI t  4-10. I lowever ,  the rel iabil i ty of  
these results  may be ques t ioned  due to the small sample 
sizes for the day- la ter  recall analyses.  There fore ,  any 
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a t t e m p t s  al i n t e r p r e t i n g  t h e s e  i n t e r e s t i n g  f i n d i n g s  in t e r m s  
o f  e f f e c t s  o n  l ong  t e r m  c o n s o l i d a t i o n  o r  re t r ieva l  o f  v isual  
m e m o r y  s h o u l d  awa i t  f u r t h e r  s t u d y  o f ' t h e  p o s s i b l e  e f f e c t s  
o f  A C T I t  4 - I 0  o n  d a y - l a t e r  recall .  

A f inal  i s sue  c o n c e r n s  t he  q u e s t i o n  o f  t he  e f f e c t i v e  dose  
range  for  th i s  c o m p o u n d .  S ince  in th i s  s t u d y  t he  15 m g  

dose  p r o d u c e d  o n l y  one  t r e n d  w h i c h  was  nol  s l a t i s l i c a l l y  
s i gn i f i c an t ,  it d o e s  no t  a p p e a r  tha t  15 m g  is an  a d e q u a t e  
dose  in e lde r ly  p a t i e n t s .  A l t h o u g h  30  m g  did p r o d u c e  s o m e  
b e h a v i o r a l  e f f e c t s ,  i n s u f f i c i e n t  da ta  is ava i lab le  to  rule ou t  
t he  p o s s i b i l i t y  tha t  a h i g h e r  dose  m i g h t  have  e i t h e r  m o r e  
d r a m a t i c  or  even  q u i t e  d i f f e r e n t  e f f ec t s .  
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