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Abstract Rationale: Piper methysticum extract (kava 
kava) possesses numerous therapeutic properties, but it is 
unknown which of its principle constituents (kavalac­
tones) subserve such effects. Objectives: This experiment 
sought to characterize the putative anxiolytic prop­
erties of P. methysticum extract and its six principle 
kavalactones in the chick social separation-stress para­
digm. Methods: Eight-day-old chicks received intraperi­
toneal injections of either vehicle, chlordiazepoxide 
(5.0 mg/ml per kg), P. methysticum extract (containing 
30% kavalactones), kavain, dihydrokavain, methysricin, 
dihydromethysticin, yangonin, or desmethoxyyangonin 
(30 mg/ml per kg for kava compounds) 30 min prior to 
being tested in the presence of two conspecifics or in iso­
lation for a 3-min observation period. Latency to adopt a 
ventral recumbent posture to index sedation, number of 
vocalizations to index separation distress, and a compos­
ite pain score (in response to 50 pi 0.10% formalin in­
jection into the plantar surface of the foot) to index 
stress-induced analgesia served as dependent measures. 
Results: Both chlordiazepoxide and P. methysticum ex­
tract attenuated separation-induced distress vocalizations 
and stress-induced analgesia. Dihydrokavain attenuated 
separation-induced distress vocalizations. Conclusions: 
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These findings suggest that the anxiolytic effects of 
P. methysticum extract may be mediated, in part, by di­
hydrokavain. 
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Introduction 

Kava kava {Piper methysticum extract) is a perennial 
shrub cultivated in the Southern Pacific Islands. Kava 
has several medicinal uses within traditional Oceanic 
Societies including treatment for urogenital inflamma­
tion, headaches, indigestion, and whooping cough, 
among others (Singh 1992; Kilham 1996). Numerous 
clinical studies in humans have shown P. methysticum 
extract to be safe and effective in modulating anxiety 
disorders (Lindenberg and Pitule-Schodel 1990; Kinzler 
et al. 1991; Volz and Kieser 1997; Scherer 1998; Pittler 
and Ernst 2000). Moreover, the doses of P. methysticum 
extract that are effective in treating anxiety seem to be 
relatively free of the side effects typical of benzodiaze­
pine anxiolytics such as drowsiness, dizziness, and head­
aches. Long-term use of P. methysticum does not appear 
to lead to tolerance, physical dependence, and withdraw­
al symptoms. However, higher doses of kava, as served 
in Nakamals (i.e., kava bars), have been reported to pro­
duce dissociative effects (Kilham 1996). 

Chemical analysis of P. methysticum extract has identi­
fied up to 15 active compounds known as kavalactones 
(Smith 1983, 1984). However, only six kavalactones are 
found in' any significant degree and these are kavain, di­
hydrokavain, methysticin, dihydromethysticin, yangonin, 
and desmethoxyyangonin (Ganzera and Khan 1999). 
Whether one or more of these kavalactones is responsible 
for P. methysticum extract's anxiolytic properties is un­
known. Therefore, this experiment will examine the anxi­
olytic effects of P. methysticum extract and these six kava­
lactones on the chick social separation-stress paradigm. 



Psychopharmacology (2001) 155:86-90 
DOI 10.1007/S002130100686 

Kenyatta K. Smith • H. Ranjith W. Dharmaratne 
Matt W. Feltenstein • Susan L. Broom • J. Todd Roach 
N.P. Dhammika Nanayakkara • lkhlas A. Khan 
Kenneth J. Sufka 

A n x i o l y t i c e f f e c t s o f k a v a e x t r a c t a n d k a v a l a c t o n e s 

i n t h e c h i c k s o c i a l s e p a r a t i o n - s t r e s s p a r a d i g m 

Received: 18 September 2000 / Accepted: 11 December 2000 / Published online: 15 March 2001 
iO Springer-Verlag 2001 

Abstract Rationale: Piper methysticum extract (kava 
kava) possesses numerous therapeutic properties, but it is 
unknown which of its principle constituents (kavalac­
tones) subserve such effects. Objectives: This experiment 
sought to characterize the putative anxiolytic prop­
erties of P. methysticum extract and its six principle 
kavalactones in the chick social separation-stress para­
digm. Methods: Eight-day-old chicks received intraperi­
toneal injections of either vehicle, chlordiazepoxide 
(5.0 mg/ml per kg), P. methysticum extract (containing 
30% kavalactones), kavain, dihydrokavain, methysricin, 
dihydromethysticin, yangonin, or desmethoxyyangonin 
(30 mg/ml per kg for kava compounds) 30 min prior to 
being tested in the presence of two conspecifics or in iso­
lation for a 3-min observation period. Latency to adopt a 
ventral recumbent posture to index sedation, number of 
vocalizations to index separation distress, and a compos­
ite pain score (in response to 50 pi 0.10% formalin in­
jection into the plantar surface of the foot) to index 
stress-induced analgesia served as dependent measures. 
Results: Both chlordiazepoxide and P. methysticum ex­
tract attenuated separation-induced distress vocalizations 
and stress-induced analgesia. Dihydrokavain attenuated 
separation-induced distress vocalizations. Conclusions: 

K.K. Smith • M.W. Feltenstein • S.L. Broom • J.T. Roach 
K.J. Sufka ( H ) 
Department of Psychology, University of Mississippi, 
Pcabody Building. P.O. Box 1848, Oxford, MS 38677, USA 
e-mail: pysuika(a;o!emiss.edu 

I.A. Khan 
Department of Pharmacognosy, University of Mississippi, 
Oxford, MS 38677, USA 

K.J. Sufka 
Depaitment of Pharmacology, University of Mississippi, 
Oxford, MS 38677. USA 

H.R.W. DharmardDie • N.P.D. Nanayakkara • I.A. Khan 
National Center for Natural Products Research, 
University of Mississippi, Oxford, MS 38677, USA 

H.R.W. Dharmaraute 
Institute of Fundamental Studies, Kandy, Sri Lanka 

These findings suggest that the anxiolytic effects of 
P. methysticum extract may be mediated, in part, by di­
hydrokavain. 

Keywords Anxiety • Domestic fowls • 
Ethnopharmacology • Kava • Kavalactones • Natural 
products • Piper methysticum • Separation stress 

Introduction 

Kava kava {Piper methysticum extract) is a perennial 
shrub cultivated in the Southern Pacific Islands. Kava 
has several medicinal uses within traditional Oceanic 
Societies including treatment for urogenital inflamma­
tion, headaches, indigestion, and whooping cough, 
among others (Singh 1992; Kilham 1996). Numerous 
clinical studies in humans have shown P. methysticum 
extract to be safe and effective in modulating anxiety 
disorders (Lindenberg and Pitule-Schodel 1990; Kinzler 
et al. 1991; Volz and Kieser 1997; Scherer 1998; Pittler 
and Ernst 2000). Moreover, the doses of P. methysticum 
extract that are effective in treating anxiety seem to be 
relatively free of the side effects typical of benzodiaze­
pine anxiolytics such as drowsiness, dizziness, and head­
aches. Long-term use of P. methysticum does not appear 
to lead to tolerance, physical dependence, and withdraw­
al symptoms. However, higher doses of kava, as served 
in Nakamals (i.e., kava bars), have been reported to pro­
duce dissociative effects (Kilham 1996). 

Chemical analysis of P. methysticum extract has identi­
fied up to 15 active compounds known as kavalactones 
(Smith 1983, 1984). However, only six kavalactones are 
found in' any significant degree and these are kavain, di­
hydrokavain, methysticin, dihydromethysticin, yangonin, 
and desmethoxyyangonin (Ganzera and Khan 1999). 
Whether one or more of these kavalactones is responsible 
for P. methysticum extract's anxiolytic properties is un­
known. Therefore, this experiment will examine the anxi­
olytic effects of P. methysticum extract and these six kava­
lactones on the chick social separation-stress paradigm. 


