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•  The	
  disorders	
  of	
  the	
  nervous	
  system	
  have	
  been	
  proposed	
  
to	
  be	
  the	
  major	
  medical	
  need	
  for	
  the	
  21st	
  century.	
  	
  

•  The	
  occurrence	
  of	
  demen1a	
  and	
  age	
  related	
  brain	
  
disorders	
  is	
  drama1cally	
  on	
  the	
  rise	
  as	
  life	
  expectancy	
  
increases.	
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Ginger	
  containsTotal	
  phenolic	
  compound	
  177	
  ±	
  
0.002	
  (mg	
  of	
  GAE	
  /100	
  g	
  of	
  plant)	
  

LD	
  50	
  	
  more	
  than	
  5	
  gm/kg	
  



Parameter   
(%inhibition 

) 
Positive 
control Ginger extract 

DPPH  28.90 ug/ml 63.58 ug/ml 
FRAP 101.75 ug/ml <5 ug/ml 
AChE 23.83 ug/ml 10.22 ug/ml 
MAO - <5 ug/ml 
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Inclusion Criteria 

Should be dwelling in Northeast Region of Thailand  

Thai Women Aged Between 45-70 Years  

Nutraceutical  compounds 	

Herbs   or    Drug	


At least 1 month  

On the day of the study 	


Felt well  
Tea or coffee  

smoking more than 10 pieces/day  
alcohol at least 12 hours before  



No record of	

Cardiovascular diseases	

Respiratory disease	

Neuropsychological disease	


Head injury	


Diabetes	


Cancer	


Exclusion Criteria 

Autoimmune disease 

Liver disease	


Hematological disorders  



Visit 3	
Visit 1	


Visit 2	


Visit 4	
 Visit 5	


Visit 6	


1 week	

1 month	


2 month	

3 month	


1 month 

-Herbal health product or Placebo	

-Single Dose Effect	


Baseline Data	


Delay Effect	


Determine Parameters 	

Determine Parameters 	


Determine Parameters 	




Effect of Z. officinale on working memory	


1.	
  Power	
  of	
  a/en5on	
  
1.1	
  Simple	
  reac5on	
  5me	
  (msec.)	
  

1.2	
  Digit	
  vigilance	
  reac5on	
  5me	
  (msec.)	
  

1.3	
  Choice	
  reac5on	
  5me	
  (msec.)	


2.	
  Con5nuity	
  of	
  
a/en5on	
  

2.1	
  Digit	
  vigilance	
  (accuracy%)	
  

2.2	
  Choice	
  reac5on	
  (accuracy%)	
  

2.3	
  Digit	
  False	
  alarms	
  (number)	


3.	
  Quality	
  of	
  
memory	
  

3.1	
  Spa5al	
  working	
  memory	
  (accuracy%)	
  

3.2	
  Numeric	
  working	
  memory	
  (accuracy%)	
  

3.3	
  Delay	
  word	
  recogni5on	
  	
  (accuracy%)	
  

3.4	
  Delay	
  picture	
  recogni5on	
  (accuracy%)	

4.	
  Speed	
  of	
  memory	
  
4.1	
  Spa5al	
  working	
  memory	
  reac5on	
  5me	
  

4.2	
  Numeric	
  working	
  memory	
  reac5on	
  5me	
  	
  

4.3	
  Delay	
  word	
  recogni5on	
  reac5on	
  5me	
  	
  	
  

4.4	
  Delay	
  picture	
  recogni5on	
  reac5on	
  5me	
  	


1m. 2m. 3m. Delay 
x x x x 
 x x   **# x 
 x  x  * x 

1m. 2m. 3m. Delay 
x x x x 
 x  x **## x 
 x  x *##  x 

1m. 2m. 3m. Delay 
 x *  *#  x 
 x  * *#  x 
 x #  *#  x 
x x x x 

1m. 2m. 3m. Delay 
x  *  * x 
x  x   x x 
 x *#a   **##aa x 
x # ## x 

400	
  mg	
  

1m. 2m. 3m. Delay 
 x  x  x x 
 x  x  ***### x 
 x *##   **# x 

1m. 2m. 3m. Delay 

 x  *# **##  x 
**###  ***### ***### x 

 **#  **#  **##  x 

1m. 2m. 3m. Delay 

 x  **##   **##  # 
 *   **##   **## * 
 x   **##   ***## x 
x x  ***##af **# 

1m. 2m. 3m. Delay 
 x  ***   ***##aa * 
 x x   x x 
 # *##   **###  x 
x ##  **## x 

800	
  mg	
  

*= p<0.05, **=p<0.01, ***=p<0.001 when compared to placebo,  
# = p<0.05, ##=p<0.01, ###=p<0.001 when compared to baseline,  
a = p<0.05, aa=p<0.01, aaa=p<0.001 when compared to 1 month 



Event related potential (ERPs) 

Amplitude of P300: Attention 
resource allocation 

N1 

P3 

Cogni5ve	
  processing	


Latency of P300: Stimulus speed	


A/en5on	




Baseline	
 Single	
  dose	


1	
  month	
 2	
  month	


3	
  month	


Table 3 Effect of ZO on cognitive AERPs  in healthy middle-age and elderly  

Placebo	


Z.O.	
  400	
  mg	


Z.O.	
  800	
  mg	


Amplitude	
  of	
  P3	


Amplitude	
  of	
  P3	
 Amplitude	
  of	
  P3	


Amplitude	
  of	
  N1	


Latency	
  of	
  N1	


Latency	
  of	
  P3	




Attention CDR 

Short	
  
term	
  

memory 

Sensory	
  
memory 

Long	
  
term	
  

memory 

Encoding	
  
information 

GINGER 

N1	
  amplitude 

Retrieval	
   

Working	
  memory 

P3	
  amplitude 
P3	
  latency 

N1	
  latency 

Stimul
i 
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