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Introduction 
 
When scopolamine is administered to healthy 
volunteers, a similar profile of cognitive deficits is 
produced to that seen in Alzheimer’s disease (AD). 
This has led to the development of the ‘scopolamine 
model’ used to evaluate the potential of novel 
compounds in treating the cognitive deficits 
associated with AD. 
 
The CDR system has proven sensitivity in the 
scopolamine model of dementia and compounds 
developed for the treatment of the dementias. 
 
ZT-1 is composed of huperzine A and chlorovanillin 
and represents a prodrug of huperzine A, since it is 
progressively hydrolysed to huperzine A and 
chlorovanillin following administration.  
 
Huperzine A is a reversible, potent and selective 
acetylcholinesterase inhibitor , which has been 
demonstrated  to be safer and more effective in 
improving cognitive function than other 
acetylcholinesterase inhibitors  
 
Method 
 
The aim of this study was to determine potential 
actions of ZT-1 in reversing scopolamine induced 
cognitive and mood decline in healthy elderly 
volunteers compared to Donepezil, the 'lead' drug for 
AD. 
  
The study was a 4-way, repeated-measures, cross-
over design. On each study day the volunteers 
received a subcutaneous injection of scopolamine.  
 
Cognitive tasks (CDR Computerised Assessment 
System) assessing functions including attention, 
working memory and episodic secondary memory, 
were administered pre-and 45 minutes post  
scopolamine injection, to identify the impairment 
produced by the compound. Then, in double-blind 
fashion, the volunteers were dosed with either 
placebo, ZT-1 1.0 mg, ZT-1 1.5 mg or donepezil 10 
m g .  T h e  C D R  t a s k s                                                   
were then re-administered at 0.5 hours, 2 hours, 4.5 
hours and 6 hours to determine the extent to which 
the treatments could reverse the impairments 
produced by scopolamine. 
 
Results 
 
Scopolamine effect 
 
The tasks all showed a high sensitivity to 
scopolamine challenge, and on the majority of the 
measures the initial impairments produced by 
scopolamine were equivalent. Further, there was a 
profile of recovery post-scopolamine, on these 
measures. 
 

 
Results 
 
                                  Attention 
 
The first two time points of 
the Simple Reaction Time 
graph reflect the impair-
ments with scopolamine. 
The next 4 illustrate the op-
portunity for the study com-
pounds to prevent further im-
pairment and/or to increase 
recovery over placebo. The 
comparisons from the 
ANOVA showed in this case 
significant overall benefits for 
both 1.5 mg ZT-1 (p=0.02) and donepezil (p<0.01) 
over placebo, in terms of an improved recovery pro-
file.  
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Memory     
          

Positive effects of ZT-1 were 
also seen in the domains of 
episodic secondary memory 
and working memory, this time 
graphically expressed in terms 
of the ability to reverse the ef-
fects seen 0.75 hours after the 
administration of scopolamine. 
 
Reduction of the scopolamine’s 
impairment was significant for 
both doses of ZT-1, as well as 
donepezil in  the Word Recall 
test. 
 
The figure for Spatial Working 
Memory Speed showed clear 
benefits for 1.5 mg ZT-1 and 
donepezil at 1.25 and 2.5 
hours, which persisted for 1.5 
mg ZT-1 at 5 and 6.5 hours, 
whilst donepezil declined 
slightly.  

Immediate Word Recall - Words Correctly Recalled
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                     Eye-hand coordination        
 
The figure for the Tracking task  
showed a benefit for 1.5 mg 
ZT-1 at 2.5 hours. There was 
also a less pronounced benefit 
for 1.0 mg ZT-1 across the 
study, whilst there was a clear 
benefit for donepezil.  

Spatial Working Memory - Speed
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                             Mood 
 
The figure for Self-rated 
Alertness showed a profile of 
improvement following the 
initial scopolamine chal-
lenge, under all study treat-
ments, across the study. The 
best profile was seen under 
the two doses of ZT-1. 
 
 
 
 
Discussion 
 
Overall, ZT-1 was able to reduce the cognitive and 
mood impairments produced by scopolamine on 
tasks measuring attention, working memory, epi-
sodic secondary memory, eye-hand co-ordination 
and mood. This was evidenced in superior perform-
ance compared to placebo and effects, which were 
comparable in direction and often magnitude to 
those of donepezil. There is some indication of a 
dose dependent effect with a very encouraging pro-
file of benefits to attention, working memory, recall 
and recognition under 1.0 mg ZT-1, which in some 
cases is as good as those seen under donepezil. 
The 1.5 mg dose may produce similar benefits, 
though less pronounced on some measures, with a 
possible additional benefit to attention. 
 
Conclusion 
 
There was a clear indication from the present study 
that ZT-1 can be effective in reversing scopolamine-
induced cognitive impairment compared to placebo 
and positive control (donepezil). There were also 
some indication of a better recovery profile than 
donepezil, in terms of earlier onset, longer duration 
of action and greater magnitude of recovery. Our 
data clearly indicate further clinical research with 
Huperzine A and related substances, such as ZT-1, 
should be undertaken. 
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