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Anxiolytic and sedative effects of extracts of Hibiscus sabdariffa 
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Summary 
Aqueous (A), hydroalcoholic (AE) and clhunolic (R) 
exliacts and fractions ol dried calyxes o\ Hibiscus 
sabdariffa were evaluated for anxiolytic property 
using e leva ted-p lus maze (EPM), and sedative 
properties using ketamine-indueed sleep in animal 
models. I he extracts exhibited a dose-dependent 
increase in the time spent in the open arm with ethanol 
extracts having the best anxiolytic activity. The 
extracts at A5mg/kg. AE5mg/kg and A5()mg/kg did 
not cause an increase in time spent in the open arms 
(p<().()5) but other doses significantly did when 
compared with the vehicle control. The fractions of 
the hydroalcoholic extracts showed no significant 
anxioly t ic activity. Nei ther the extracts nor the 
fractions significantly reduced or increased latency 
to sleep after a single (lose except AE300 (p<0,01), 
There was significant reduction in onset of sleep, and 
increase in sleeping time with A and AE extracts with 
multiple doses at A300, AE50 and AE300mg/kg dose 
groups (pcO.OOI, p<0.()l and p<0.()5 respectively). 
A reduction in sleeping time after several daily doses 
of ethanol extracts doses was observed. A single dose 
of one of the fractions (EAC at 5()mg/kg) caused a 
significant reduction (p<0.05) in sleep duration. I he 
study showed that extracts of Hibiscus sabdariffa 
possess anxiolytic and sedative elfects which become 
more pronounced with administration ol repeated 
doses of the extracts. 

K e y w o r d s : Anxiolytic, sedative, Hibiscus 
sabdariffa extracts 

R e s u m e 
Les extraits aqueuse (A), hydroalcolicjues (AE) el 
ethanoVque (E) et les fractions des calyxes seches 
iY Hibiscus sabdariffa etaient l v a l u e s pour leur 
proprietes anxiolytiques utilisant le maiis pluseleve 
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(EPM), et les proprietes sedatives utilisant la 
ketaminc-induisant le sommeil aux animaux. Les 
extraits demontraient line dose dependent eroissante 
de temps mis dans les groupe ouvert avec les extraits 
methanoVques ayant la meilleure activite anxiolytique. 
Les extraits a la dose de A5mg/kg, AE5mg/kg et 
A5()mg/kg ne causaient pas d'augmentation da temps 
mis dans ee groupe (p<().()5) rnais d'autres doses 
augmentaient signillcativement lorsque compare le 
groupe de controle . Les f ract ions des extraits 
hydroa lco l iques ne demont ra ien t d ' a c t i v i t e 
anxiolytique significative. Ni les extraits. ni les 
f r ac t i ons ne redu i sa ien t ou n ' a u g m e n t a i e n t 
signillcativement le temps du sommeil apres un dose 
unique a 1'exccption du AE300 (p<().()l). II y avait 
une reduction signillcalive du debui du sommeil el 
augmcntait le temps du sommeil avec les extraits A 
et AE a des doses multiples de A300. AE50 et 
AE3()()mg/kg dosage par groupe (p<().()()l, pcO.OI 
el p<().()5 respeclivemenl). La reduction de temps 
de sommei l apres plusieurs doses journal ieres 
cPexlraits du methanol elait observee. Une dose 
unique de la fraction (EAC de 50mg/kg) causait une 
reduction s ignif icat ive de la duree du sommeil 
(p<().()5). Celte dtude demontrait que les extraits 
lYHibiscus sabdariffa p o s s e d e n l des e f f e t s 
anxiolytiques et sddatifs qui deviennent plus intense 
avec radministration des doses repetees des extraits. 

In t roduc t ion 
Beverages made from the dried calyx of Hibiscus 
sabdariffa is taken in many parts of the world 
(Nigeria - Zobo; Sudan/Arabic Countries - Karkade 
and Mexico - rosse l lc j u i ce ) . Several s tudies 
conducted have shown that these extracts possess 
antihypertensive properties in man and rats 11-4|, in 
vivo anti inflammatory and //i-r/Vwantimicrobial |5 | , 
antioxidant activity and inhibition of tumor-promoting 
activity |6 ,7 | in animal models. 

Studies in human shows that the beverage 
prepared from the dried calyx as a soft drink | 8 | 
increases the clearance of paracetamol by I \ % | l) | . 
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r educes e h l o r o q u i n e b ioava i lab i l i ty | l ( ) | whi le it 
causes s igni f icant reduct ion in the blood pressure of 
hyper tens ive pat ients | 4 | and reduces the excret ion 
of d ic lofenac , a nonsteroidal an t i - inf lammatory drug 
in hea l thy vo lun tee r s 1111. T h e r e is no report on 
interact ion of the beve rage or extract f rom this plant 
with hypnot ics /sedat ives . 

The re is no l i terature on the activity of the 
ex t rac ts of the plant par ts on the central nervous 
sys tem. T h o u g h none of a b o v e uses are particularly 
indicative of sedat ive or anxiolyt ic activity, sedatives 
a n d a n x i o l y t i c a g e n t s a r e a d j u v a n t t h e r a p y in 
m a n a g e m e n t o f h y p e r t e n s i o n . T h i s s t u d y w a s 
therefore des igned to inves t iga te if extracts of the 
dried calyx of Hibiscus sabdariffa possess anxiolytic 
or seda t ive p roper t i es wh ich might contr ibute to its 
m a n a g e m e n t in hyper t ens ion . 

M a t e r i a l s a n d m e t h o d s 
Plant material 
T h e c a l y x o f Hibiscus sabdariffa L. ( f a m i l y 
M a l v a c e a e ) w a s a u t h e n t i c a t e d at the Fores t ry 
Research Institute of Nigeria , Ibadan. The calyx were 
fu r the r dr ied and pu lve r i sed . A lOOg each of the 
p o w d e r e d plant mater ial w a s extracted twice with 
one litre of water , c thanol : water (1:1) or absolute 
e thanol ove r an 8 - h o u r per iod. T h e extract obtained 
was f i l tered and evapora ted in vacuo and weighed. 
T h e r e s i d u e w a s r econs t i t u t ed in wate r to make 
sui table concent ra t ions . 

T h e hydroa lcoho l i c extract was partitioned 
success ive ly into d i ch lo romethane , ethylacetate and 
b u t a n o l ( T h o m a s B a k e r C h e m i c a l s P V T Ltd, 
Mumba i , India). 

T h e an thocyan in content of the dried calyx 
w a s d e t e r m i n e d ind i rec t ly th rough es t imat ion of 
eyan ind in -3 -g lucos ide us ing a colorimetr ic method 
based on the abili ty of an thocyanins lo produce a 
co lour at pH 1.0 that d i sappears at pH 4.5 1121. 

Animals 
Female a lb ino mice weigh ing l8-24g were housed 
under standard environmental condit ions with access 
lo water and commerc i a l mice pellets ad libitum. 
T h e mice were divided into groups of live animals 
per group. Each g roup was adminis tered with 5, 50 
or 3 0 0 m g / k g body weight of aqueous , 50%ethanol 
or 100% ethanol ex t rac ts as prepared above . An 
insoluble t rac t ion, IIAC, and the residual water-
soluble fract ion, RWSF, were also administered. 

Elevated plus maze 
The elevated plus maze ( E P M ) consisted of two open 
arms ( 35cm X 5 c m ) and two closed a rms (30cm X 
5cm X 15cm ) ex tend ing f rom a c o m m o n central 
p la t form (5cm X 5cm) e levated 60cm above floor 
level. T h e f loors and walls of the closed arms were 
black, while the open a r m s were white and at right 
angles to each other. Each m o u s e was administered 
the appropr ia te dose of the extract or fraction orally 
I hour before being placed on the EPM. Briefly, each 
mouse was placed on the cent re pla t form facing the 
closed arms. T h e t ime spent in each arm and the 
number of entr ies into e i ther a rm was noted. The 
mouse was taken as en te r ing an arm if all the paws 
are inside the border line separa t ing the arm and the 
central p la t fo rm. T h e ambu la to ry activity of each 
mouse was measured for exact ly 5 minutes using a 
s topwatch. T h e appara tus was wiped clean with a 
cloth to r e m o v e any o d o u r be fo re the next mouse 
was placed in the E P M . 

Fourteen g r o u p s of an ima l s were used for 
the extracts / f ract ions at oral doses of 5 , 5 0 or 300mg/ 
kg of the aqueous , 5 0 % ethanol or 100%' ethanol 
extracts, with intraperi toneal (ip) d iazepam (0.5mg/ 
kg) and water as controls . T h e ext racts and water 
were adminis tered oral ly one hour and diazepam 30 
minutes before placement in the central platform. The 
insoluble fraction ( E A C ) was adminis tered at 50and 
lOOmg/kg whi le the residual water -so luble fraction 
(RWSF) was adminis te red at lOOmg/kg dose. 

Ketamine-induced sleeping time 
Doses of ex t rac ts / f rac t ions s h o w i n g good anxiolytic 
activity - 50 or 300 mg/kg body weight of the aqueous, 
5 0 % e thanol and e thano l ex t rac t s , E A C (50 and 
1 OOmg/kg) and R W S F at 1 ( )0mg/kg - were evaluated 
with the modi f ica t ion of a method by Rabbani et. 
al.1131. Eleven g r o u p s of f ive swiss a lb ino mice per 
g roup were admin i s t e red with lOOmg/kg ketamine 
hydrochloride (Themis Medicare Ltd, Mumbai, India) 
intraperitoneally af te r o n e hour administration of oral 
extracts ( aqueous , 50%- e thanol or ethanol extracts) 
at 50 or 3 0 0 m g / k g body, and 50, lOOmg/kg of EAC 
and lOOmg /kg RWSF, w a t e r and intraperitoneal 
d i a z e p a m (I m g / k g , p o s i t i v e con t ro l ) . The time 
be tween admin is t ra t ion of ke tamine and the loss of 
r ight ing ref lex in the m o u s e was taken as the onset 
of s leep, whi le the t ime interval be tween the loss of 
r i g h t i n g r e f l e x a n d r e g a i n i n g of the ref lex was 
cons idered as dura t ion of s leep. T h e experiment was 
repeated seven d a y s a f t e r dai ly administrat ion of 
doses of the ext rac ts . 
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Statistical analysis 
Stat is t ical a n a l y s i s w a s p e r f o r m e d u s i n g o n e - w a y 
Ana lys i s o f Var iance ( A N O V A ) wi th D u n n e t post 
hoc test. Leve l o f s i g n i f i c a n c e w a s set at p < 0 . 0 5 . All 
data we re e x p r e s s e d as m e a n ± S E M . 

R e s u l t s 
Ethanol w a s o b s e r v e d lo e x t r a c t the leas t a m o u n t of 
an thoeyan in (as cyan i c i i nc -3 -gk i cos idc ) of 1 ,23mg/g 
of p lan t m a t e r i a l , w h i l e 5 0 % e t h a n o l a n d w a t e r 
e x t r a c t e d h i g h e r a n t h o c y a n i n s - 3 . 8 3 m g / g a n d 
3 . 2 2 m g / g r e spec t ive ly . 

*p<0M5 compared with vehicle 
/\ - Aqueous extract 
E - Ethanol Extract 
RWSF - Residual water-soluble fraction 

Elevated plus maze 
M i c e t r e a t e d w i t h i p d i a z e p a m ( D Z P ) s p e n t 
s ign i f ican t ly m o r e t ime in the o p e n a rm (201 ± 9 .88 
s e c o n d s ) c o m p a r e d wi th the con t ro l (43 ,6 ± 3 .55 
seconds ) . T h e r e w a s a d o s e - d e p e n d e n t increase in 
the t ime spent in the o p e n a r m wi th the extracts . 1 he 
best activity was ob ta ined with E3()0mg/kg, E A C and 
RWSF. T h e f rac t ions , E A C and R W S F s ign i f ican t ly 
increased (p<0 .01) the t i m e spent in the open arm 
c o m p a r e d with the veh ic le con t ro l , water . T h e t ime 
spent in the open a r m s by the an ima l s admin i s t e red 
the f rac t ions w a s c o m p a r a b l e to what was ob ta ined 
by an ima l s admin i s t e red d i a z e p a m . D Z P however , 
d id nol show any stat is t ical ly s igni f icant d i f f e r e n c e 

in the n u m b e r of t i mes of en t ry into the open a r m s 
w h e n c o m p a r e d wi th the veh ic le t reated g roup . T h e 
e x t r a c t s a n d the f r a c t i o n s t e n d e d to inc rease the 
n u m b e r ol e n t r i e s i n to the o p e n a r m s s h o w i n g 
increase in mobi l i ty w h e n c o m p a r e d with the vehicle 
con t ro l . I here w a s n o s igni f icant d i f f e r e n c e with the 
l ime spent in the c losed a r m c o m p a r i n g the vehicle-
t reated g r o u p wi th the ex t rac t / f rac t ion g roups except 
lor AE3( )0mg/kg . S u m m a r y of the resul ts is s h o w n 
in t a b l e t . 

minutes) 

±57.21 
: 82.67 
: 27.25 
: I 18.31 
t28 .63 
126.55 
t 24.16 
149.70 
± 14.77 
± 3 . 7 
± 15.7 
± 2 0 . 0 
± 97.5 
± 12.6 

**/)<().()()I compared with vehicle 
AH - 50°/< iltlumol extract 
EAC-Insoluble fraction of the 50rA ethanol extract 
DZP - Diazepam 

Ketamiuc-induced sleep 
T h e ex t rac t s d id not s h o w dose-depenclence act ivi ty 
in e i ther their abi l i ty to induce s l eep or the durat ion 
of s l eep (Table 2) . D i a z e p a m , the posi t ive control , 
caused a near fou r - fo ld increase in the s leep ing t ime 
c o m p a r e d wi lh the vehic le treated g roups (p<0.001) . 
A E 5 0 m g / k g and E A C 5 ( ) m g / k g increased s leeping 
l ime wilh s ingle d o s e adminis t ra t ion . The re was a lso 
a s igni f icant inc rease in the s leep ing t ime with the 
A50, A300 , A E 5 0 and AE30()mg/kg dose groups af ter 
seven dai ly d o s e s (p<().()01, pcO.OOl, pcO.OI and 
p < 0 . 0 5 respec t ive ly) . T h e e thanol extracts caused a 
reduct ion in s l eep ing t ime a f te r repeated doses ol 
the extract w h e n c o m p a r e d with s ingle dose . T h e 

Table 1: Anxiolytic e f fec ts of extracts and fractions of Hibiscus sabdariffa using elevated plus mn/c (n=5) 

Extract / Fraction / Open Arm Closed Arm 
Control 

Number of entries T ime spent (minutes) Number of entries Time spent ( 

A 5mg/kg 4.5 ± 2.52 71.25 ± 57.21 4.75 ± 2 . 6 3 228.75 
A 50mg/kg 4.4 ± 2 . 3 0 104.4 ± 79.54 4.8 ± 2.39 193.6 ± 
A 300mg/kg 8.2 ± 2.39* 132.2 ± 27.48 7.4 ± 2.51 167.6 ± 
A E 5 mg/kg 3.2 ± 2 . 5 9 107.4 ± 116.26 2.8 ± 2 . 5 9 194.6 ± 

AE50mg/kg 8.6 ± 2 . 4 1 * 131.8 ± 28.63 8.8 ± 2.49 168.2 d 
AE 300mg/kg 10.2 ± 3.19* 141.2* 26.55 9.8 ± 3.03* 158.8 d 
E 5mg/kg 7.2 ± 1.92 88.6 ± 24.84 7.8 ± 2 . 0 5 209 .4 : 

E50mg/kg 7,6 ±3 .21 1 10.6 ± 49.70 7.2 ± 2 . 6 8 189.4: 
E3(X)mg/kg 8.2 ± 1.79* 151.8 ± I4.77':: 7.8 ± 1.64 I4S.2: 
EAC 50mg/kg 6.8 ± 2.5 256.2 ± 67.87** 6.2 ± 2 . 3 44.6 
EAC l(X)mg/kg 7.6 ± 2 . 2 214.4 ± 22.89** 7.8 * ± 2 . 1 0 86.4 
RWSF lOOmg/kg 6.8 ± 1.8 207.7 ± 112.7** 4.7 ± 1.2 93.3 

DZP 6.0 ± 2.35 201.4 ± 97.54** 4.6 ± 4.28 98.6 

Water 3.8 ±2 .39 43.6 ± 12.6 3.4 ± 3 . 3 0 256.4 
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fractions also did not exhibit any significant difference 
in the onset of sleep when compared with the vehicle 
group. EAC at 5()mg/kg showed a significant increase 
in sleeping time (p<0.()5), when compared with the 
control. 

produced by diazepam, thus showing a heller profile 
as an anxiolytic agent without unwanted sedative 
activities with single doses. Though, this study might 
have been l imited by the non-b l ind ing nature of 

Table 2: Effeel of the extracts of Hibiscus sabdariffa on kelamine-iiuluced sleeping t ime (n-5) 

Treatment Onset of sleep (seconds) al ter • Duration ol sleep (seconds) 
n doses (MEAN ±SEM) alter n doses (MEAN ±SEM) 

Dose n = I Dose n = 7 Dose n = I Dose n = 

A50 76.6 ± 7.34 70.5 ±6.7 873.2 ±77.38 1924.5 ±56.2**,' 
A3(X) 86.0 ±9.62 60.8 ±5.94 597.5 ±91.3 ' 1710.4±I73.49:::'> 

A If 50 78.2 ± 11.48 55.0 ±2.57 1250.2 ± 290.65::,b 2011.2 ±253. I** 
AE3(X) 114.2 ± 13 .53V 71.4 ±4.04" 950.8 ± 67.43 II 85.2 ±68.34 
E50 80.75 ± 10.09 72.2 ±5.60 1065.5 ± 65.l2b 551.00 ±34.84" 
E3(X) 8 I .S± 12.47 70.8 ±4.35 1070.8 ± 144.03' 745.4 ±26.16' 
EAC 50 68.75 ± 3.09 ND 1270.3 ± 206.9* ND 
EAC l(X) 85.67 ±7.29 NI) 1084.7 ±96.3 ND 
RWSFI(X) 108.67 ± 13.54 ND 657.5 ± 113.39 ND 
Diazepam 60.2 ± 14.09 ND 2949.8 ±239 ND 
Vehicle 68.2 ± 15.66 ND 773.4 ± 130.14 ND 

Key: 
*1X0.05 ctnnpared with veil it le 
-**/>< 0.001 ami pa red with vehicle 
I) - /;< 0.01 comparing single and multiple doses 
A - A(/neau\ extract 
IC- ICthanol Extract 
KWSI- - Residual water-salable fraction 

**/xO.OI compared with vehicle 
a - p<0.05 comparing single and multiple doses 
c ~ p< 0.001 comparing single and mtdliple doses 
A I: - >0r/( Ethanol e xtract 
EAC -Insoluble fraction of the 50'A ethanol extract 
NI) - Not determined 

D i s c u s s i o n 
The use of herbs as beverages for relaxation is an 
old practice. The a ims of this study were to evaluate 
some of the properties that may be present that make 
the water extract of Hibiscus .sabdariffa acceptable 
as a beverage, and makes it useful in management 
of hypertension. As far as we know, this is the first 
published report on the anxiolytic and sedative effects 
of ext rac ts of the plant . Various types of herbal 
medic ines have been used as anxiolytic drugs in 
different parts of the world, but it is interesting to 
note that Hibiscus sabdariffa had no folkloric use 
as a sedative. 

As expected, diazepam produced significant 
increases in open arm time and in number of entries 
into the open arms. These data are consistent with 
the results of numerous previous studies, which have 
shown that d iazepam and other benzodiazepines 
produce robust anxiolyt ic e f fec t s in a variety of 
anxio ly t ic sc reen ing p rocedures including EPM 
procedures 113,14,151. In this study, the sedative 
effects ol' the plant extracts was lower than those 

evaluation of the n u m b e r of entr ies into and out of 
the elevated plus maze, e f for t s were made lo ensure 
objectivity in the assessment of the t ime spent in the 
arms of the EPM with the use of a s topwatch. 

The ability of some of the extracts to increase 
kelamine-iiuluced sleeping l ime shows lhal they may 
p o s s e s s s o m e h y p n o l i e / s e d a l i v e e f f e c t s wh ich 
become more p ronounced with adminis t ra t ion of 
several doses of the extracts . 

T h e results showed lhal all the extracts, lo 
varying degrees , have the abili ty to reduce aversion 
lo the open a r m s us ing HPM when c o m p a r e d lo 
control animals, an activity which was also displayed 
by the fract ions. All, except the lower doses for the 
a q u e o u s and 5 ( )%c lhano l e x t r a c t s increased the 
n u m b e r ol' l imes of enlry into the open arms. In 
addition lo mild anxiolytic effects, some of the extracts 
also have ability to increase the sleeping time induced 
with ke tamine , but with less sedat ive effects when 
compared with d i azepam. This ef fec t was increased 
with daily doses in s o m e of the extracts. There was 
however no increase in latency lo s leep in bolh the 
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extracts aiul the fract ions a l ter single and several 
daily doses, five ef fec ts on the s leeping time have 
been shown to he dependen t on the solvent for 
extraction, and the number of closes given. It was 
observed that lor the aqueous and hydroalcohol ic 
extracts, there was increase in s leeping t ime with 
increased n u m b e r of d o s e s , wh i l e wi th e thano l 
extracts, there was a reduct ion in the s leeping time 
with increased number of doses . T h e anxiolytic and 
s e d a t i v e e f f e c t s m i g h t c o n t r i b u t e lo t he to ta l 
ant ihyper tensive e f f ec t s observed in hyper tensive 
patients treated wilh the beverages prepared from 
the dried calyx of the plant | 4 | . 

C o n c l u s i o n 
This study showed thai at high doses, the elhanolie 
extracts and s o m e f rac t ions of the hydroalcoholic 
extracts of Hi hi.sens sabdariffa possess anxiolytic 
and sedative effects in animal models. Administration 
of several daily doses caused a significant increase 
in sedative e f fec t s with aqueous and hydroalcoholic 
extracts and a s ignif icant reduction wilh elhanolie 
extract. As desirable as these effects may be. there 
is a need for caution especially for patients who may 
be coadmin i s t e r i ng this beverage with hypnotic/ 
sedative agents. 
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