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- Fifteen male Yapese students participated in an experiment to see if the betel quid (betel nut, piper leaf, and calcium 
hydroxide) has overt effects on simple reaction time latencies. The data indicate that the entire quid produces discernible 
behavioral effects that are manifested in a relatively short time period following quid ingestion. Reaction time latencies 
lengthened following quid ingestion during the first 20 reaction time trials or within an apparent initial 5 minute interval. 

Betel quid Reaction time 

RESEARCH on the betel quid which is composed  of  the 
betel nut  (areca catechu), betel leaf (piper betle), and 
calcium hydrox ide  has left unresolved the overt  behavioral 
effects  fol lowing quid ingestion. 

Arecoline and arecarine, compounds  in areca catechu 
have varying cardiovascular effects  [2 ,3] .  Krenger (unpub-  
lished manuscript ,  "Socio-his tor ical  notes  on Betel N u t "  
translated by L. Murray, Australian National  University 
n.d.) has suggested that  euphoria  similar to that induced by 
alcohol  exists fol lowing betel quid ingestion. Alcohol  has 
been demonst ra ted  to lengthen react ion t ime latencies [5] .  

The empirical  evidence that  alcohol  lengthens react ion 
t ime latencies coupled with the reported similarity of  
euphoria fol lowing ingestion of  betel quid and alcohol  
would suggest a relat ionship be tween react ion t ime laten- 
cies and quid ingestion. Accordingly,  we studied the effects  
of  betel quid on overt behavior  measured as reaction t ime 
latencies. 

METHOD 

Su b/eets 

Subjects were 15 male Yapese students.  All were 
experienced quid chewers, right handed,  and naive to 
reaction t ime investigation. Subjects were placed on an 8 hr 
betel quid chewing depr ivat ion schedule. 

Apparatus 

One RT-6 Ralph Gerbrands reaction t ime box was set 
to: st imulus green, response depress right key. Timing was 
by a Lafayet te  model  58007 microsecond clock and 
connect ing wires. The betel nuts and calcium hydroxide  
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were impor ted  from Yap, Western Carolinas. Each nut was 
approximate ly  1 1/4 by 3/4 inches long. The 8 inch piper 
leaves were grown on Guam. 

Procedure 

A latin square for repeated measures was the primary 
paradigm for exper imenta l  conf igurat ion [1] .  The design 
presented in Table 1, included three variations of  the 
independent  variable, betel quid: total  quid (nut,  leaf, 
calcium hydroxide) ,  parital quid (nut,  leaf) and no quid. 
Subjects were randomly assigned to one of  three t rea tment  
groups. Each group received all variations of  the indepen- 
dent variable, but the order  of  presenta t ion for each group 
varied. The testing sessions took  place during 3 consecutive 
evenings and were composed of  40 react ion t ime trials. A 
60-see waiting period preceeded presentat ion of  the first 
reaction t ime stimulus. 

RESULTS 

Investigation of the actual effects of  each variat ion of  
the quid was accomplished by comput ing  mean reaction 
t ime latencies for the data obtained in the first presentat ion 
of  each type of  quid. Mean react ion t ime for each variation 
was computed  for the entire 40, initial 20, and second 20 
trials. Figure 1 presents the mean reaction t ime for each 
variat ion of  the groups of  trials. In the partial and no quid 
t rea tment  condi t ion  no significant difference was found 
between the entire 40, first or second 20 trials. In the full 
quid t rea tment  condi t ion  a significant effect  was noted 
be tween the first and second 20 trials (t = 3,74, p<0.02) .  A 
difference was also demonst ra ted  be tween the full, partial, 
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T A B L E  1 

LATIN SQUARE FOR QUID. GROUP. AND ORDER OF PRESENTA- 
TION 

Quid Intensity 
Order of Full Partial 
Presentation No Quid Quid Quid 

First (n=5) Group I Group 2 Group 3 
Second (n=5) Group 3 Group I Group 2 
Third (n=5) Group 2 Group 3 Group 1 

Triale 
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Per t la l  Fu l l  No I n i t i a l  2 0  
Quid (pq) OuId( fq)  Ould(nq)  T r i a l s  
n - 5  n "5 n - 5  

* ' s i g n i f i c a n t l y  d i f f e r e n t  f rom ~ IP ~ . 0  2) 

" d l f f a r a n t f r o m  p a r t i a l  end no q u i d  t r e a t m e n t  cond i t ion  ( ~ , ~ . 1 0 )  

FIG. 1. Quid effect in first presentation cells of latin square. 

and no quid  c o n d i t i o n s  for  the  init ial  20 trials (full:  part ial ,  
t = 2.01,  p < 0 . 1 ;  full: no  quid  = t = 2.00,  p < 0 . 1 ) .  
A l though  the a lpha  level of  0.1 is h igher  t han  conven t i ona l  
levels, this  d i f fe rence  o b t a i n e d  wi th  an n of  5 suggests very 
s t rongly  tha t  the  drug ef fec t  does  indeed  exist .  

Analyses  of  var iance  were c o m p u t e d  over  the  mean  

reac t ion  t ime  la tencies  for each var ia t ion  of  the  quid  and 
order  of  p resen ta t ion .  Noted  for  the  init ial  20 trials was a 
s ignif icant  t r e a t m e n t  effect ,  F (2 ,22 )  = 9.28,  p < 0 . 0 1 ,  and a 
s ignif icant  o rde r  effect ,  F (2 ,22 )  = 7.29, p < 0 . 0 1 .  Elapsed 
t ime  f rom the beg inn ing  of  the  p rocedure  to the end of  the  
20 th  trial was a p p r o x i m a t e l y  4 min and 50 sec. Tukey ' s  
HSD [41 was c o m p u t e d  be tween  the  means  of  the  th ree  
t r e a t m e n t  cond i t ions .  A s ignif icant  d i f fe rence  exis ted 
be tween  the  full and b o t h  the  part ial  and no  quid  t r e a t m e n t  
cond i t ions .  The th i rd  o rder  of  p r e sen t a t i on  (see Table  1) 
a c c o u n t e d  for a s ignif icant  d i f fe rence  f rom the o t h e r  
orders.  

No s ignif icant  d i f fe rences  for  o rde r  or t r e a t m e n t  were 
d e m o n s t r a t e d  for the  second 20 trials. However  when  the 
data  were pooled ,  an A N O V A  for the  en t i re  40  trials 
revealed a s ignif icant  o rder  effect ,  F ( 2 , 2 2 ) =  4.20,  p < 0 . 0 5 .  
Tukey ' s  HSD ind ica ted  tha t  the th i rd  o rder  of  p resen ta t ion ,  
as in the  initial 20 trials, a c c o u n t e d  for  a s ignif icant  
d i f fe rence  f rom the  o t h e r  orders.  A l though  mean  reac t ion  
t ime la tencies  l eng thened  a f te r  quid  ingest ion and 
app roached  s ignif icance in this  analysis,  no sys temat ic  
t r e a t m e n t  effect  was d e m o n s t r a t e d .  

DISCUSSION 

Since a s ignif icant  t r e a t m e n t  ef fec t  was d e m o n s t r a t e d  
only  in the  initial 20 trials, this  may indica te  t ha t  the  
behav io r  effects  fo l lowing quid inges t ion are mani fes ted  in 
an init ial  relat ively shor t  t ime  span not  exceeding  an initial 
5 min interval .  The  data  also suggest tha t  the  en t i re  quid  is 
needed to p roduce  discernible  behaviora l  effects.  This  is 
ind ica ted  by  the  t- test  be tween  the  var ia t ions  of  the  quid  in 
the  init ial  20 trials and by Tukey ' s  HSD in the analysis  of  
t r e a t m e n t  effects  in the initial 20 trials which indicate  a 
d i f fe rence  exists on ly  be tween  the en t i re  quid  and b o t h  
o t h e r  quid variat ions.  

Moreover,  the  results  show a prerequis i te  of  the  o rder  of  
p r e sen t a t i on  to yield a measurab le  effect .  Tukey ' s  HSD in 
analysis of  the  init ial  20 trials and en t i re  40  trials ind ica ted  
tha t  when  the  full quid was presen ted  first, reac t ion  t ime 
la tencies  remained  grea ter  for this  g roup  in the  ent i re  
analysis.  This would seem to indicate  tha t  the  quid  effect  in 
the  initial tes t ing session inh ib i t ed  a famil iar i ty  wi th  the 
reac t ion  t ime  task tha t  may have been mani fes ted  dur ing  
the  o t h e r  orders  of  p resen ta t ion .  
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