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I N T R O D U C T I O N

Traditionally, spices have been employed
as  f l avour ing  agen ts  and  they  a re  wel l
known for their  antioxidant ,  ant i-microbial ,
an t i -ca rc inogenic  and  an t i - in f lammatory
proper t i es .  Pimenta  o f f i c ina l i s  Lindl .  o f
fami ly  Myr taceae ,  commonly  known as

allspice, is a bushy green tree native to West
Ind ies  and  in t roduced  to  Ind ian  gardens .
The dried unripe berries and leaves of this
p lant  a re  used  as  sp ice  which  possess  the
charac ter i s t ic  combined  f lavour  and  aroma
of  c loves ,  nu tmeg,  c innamon and  b lack
pepper  (1) .  Fru i t s  o f  the  p lan t  conta in  an
essential oil used as a flavoring agent, as a
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Abstract :  In this study, the anti-hyperlipidemic effect of aqueous extract
of  Pimenta  o f f ic ina l i s  (APO)  was  inves t iga ted  in  exper imenta l  ra t s  fed
wi th  h igh  fa t  d ie t  (HFD) .  Hyper l ip idemia  in  exper imen ta l  r a t s  was
ev idenced  by  a  s ign i f i can t  enhancement  in  the  l eve l  o f  g lyce ro l ,
t r ig lyce r ides  and  phopho l ip ids  in  se rum,  and  a l so  in  l ive r  and  k idney
tissues. HFD caused oxidative stress in these animals as shown by marked
increment in the levels of thiobarbituric acid reactive substances (TBARS)
and diene conjugates (CD), and a distinct diminution in reduced glutathione
(GSH)  con ten t  in  l ive r  and  k idneys .  An t iox idan t  enzymes  such  as
superoxide  dismutase  (SOD),  ca ta lase  (CAT) and gluta th ione peroxidase
(GPX) showed reduced activity in hyperlipidemic rats. All these biochemical
parameters  showed rel iable  s igns  of  re t r ieving towards near-normalcy in
APO-admin i s t e red  HFD fed  ra t s .  Th i s  s tudy  unve i l ed  the  an t i -
hyperl ipidemic as well  as  antioxidant  act ivi ty of  APO.
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perfume and as a carminative and s t imulant .
They  a re  a l so  renowned  for  the i r  an t i -
bacter ia l  and ant i - fungal  ac t iv i t ies  (2) .

Ample experimental  and epidemiological
evidences  are  there  to  show that  oxidat ive
s t ress  occurs  dur ing  hyper l ip idemia  as  a
resu l t  o f  enhanced  genera t ion  of  f ree
radicals  (3,  4) .  Scavenging of free radicals
by plant  pr inciples  has proved effect ive in
combat ing  many sor t s  o f  ox ida t ive
dysfunctions (5). In our laboratory, we have
es tab l i shed  the  an t iox idan t  po ten t ia l  o f
p lan ts  such  as  Cosc in ium fenes t ra tum,
Curculigo orchioides,  Syzygium aromaticum
etc. (6–8). We know the anti-hyperlipidemic
and  an t i -ox idan t  e f fec t s  o f  many  sp ice
species such as turmeric, pepper, cinnamon,
cardamom, ginger, garlic, curry leaf etc. (9).
The present  s tudy is  a imed a t  probing the
ant ioxidant  and ant i -hyper l ip idemic  ef fec ts
of P. officinalis.

M E T H O D S

Plant  mater ia l

Leaves  of  Pimenta  o f f i c ina l i s  were
col lec ted  f rom K.E.  Col lege  campus ,
Mannanam,  Kot tayam.  The  p lan t  was
prev ious ly  iden t i f i ed  and  au then t ica ted  by
the  exper t s  in  the  Pos t  Gradua te  and
Research Department of Botany, St. Thomas
College, Pala. The leaves were air dried for
a  week,  chopped and then powdered us ing
an  e lec t r i c  g r inder .  The  powder  was  then
extracted in dist i l led water using a Soxhlet
ext rac tor .  The  ext rac t  was  concent ra ted  in
a rotary evaporator under reduced pressure.
The  powdered  aqueous  ex t rac t  of  P imenta
o f f i c ina l i s  (APO)  was  kep t  in  a i r t igh t

po ly thene  con ta iners  fo r  fu r ther  use .  The
yield of APO was 2.1% w/w.

Exper imenta l  an imals

18 male  a lbino ra ts  of  Sprague-Dawley
s t ra in  weigh ing  150–200  g  were  p rocured
f rom Smal l  Animals ’  Breed ing  Cent re  o f
Kera la  Agr icu l tu ra l  Univers i ty ,  Mannuthy ,
Trichur. They were housed in polypropylene
cages  main ta ined  in  the  an imal  house  of
School  o f  Biosc iences ,  Mahatma Gandhi
Univers i ty .  The  an imals  were  main ta ined
a t  con t ro l led  tempera ture  (27 ± 2°C)  and
na tura l  l igh t  -  da rk  cyc le .  They  were  fed
with Amrut  Laboratory pel let  diet  supplied
by Nav Maharashtra Chakan Oil Mills Ltd.,
Pune .  Food  and  wate r  were  p rov ided  ad
libitum. A week’s time was allowed for the
animals to get acclimatized to the laboratory
condi t ions .  E th ica l  c lea rance  fo r  the
handling of  animals  was obtained from the
commit tee  cons t i tu ted  for  the  purpose .

The animals were divided into 3 groups
of 6 rats  each as follows.  Group I  animals
served as  cont ro l ,  which  rece ived lab  d ie t
and water  ad l ibi tum.  Group II  const i tuted
the  hyper l ip idemic  ra t s ,  which  rece ived
daily, in addition to lab diet and water, high
fat diet (HFD) made of a mixture of coconut
oi l  (Kera,  manufactured by Kerala Coconut
Deve lopment  Corpora t ion)  and  vanaspa thy
(suppl ied by Hindustan Lever ,  Mumbai)  in
the  ra t io  2 :3  w/w.  HFD was  adminis te red
at the dose of 10 g per kg body weight of
each animal orally.  Group III  animals were
the spice-administered HFD fed rats ,  which
received daily 75 mg per kg body weight of
APO orally in a suspension of water. (A dose
dependent  p re l iminary  s tudy  of  HFD ra t s
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conjuga ted  d ienes  (CD)  (14)  and  reduced
glu ta th ione  (GSH)  (15)  were  assessed  in
liver and kidneys. The level of thiobarbituric
acid reactive substances (TBARS) (16) was
measured in  the  presence  of  in  v ivo  LPO-
induc ing  agen ts  in  var ious  g roups  of
an imals .  Ant iox idan t  enzymes  such  as
superoxide  d ismutase  (SOD) (17) ,  ca ta lase
(CAT) (18) and glutathione peroxidase (GPX)
(19)  were  assayed in  k idneys  and l iver  of
exper imenta l  an imals .

Stat i s t i ca l  ana lys i s :

The  resu l t s  were  p resen ted  as  the
mean ± SEM.  S tudent ’ s  pa i red  t  t e s t  was
used  to  ana lyze  s ta t i s t i ca l  s ign i f icance  of
the  da ta .

R E S U L T S

The data pertaining to the values of urea
in  se rum and  a l so  those  of  cho les te ro l ,
t r ig lycer ides  and  phosphol ip ids  in  the
serum/ l iver  and  k idneys  a re  p resen ted  in
Table I. All the above parameters registered
a  s ign i f ican t  h ike  in  hyper l ip idemic  ra t s
(Group  I I )  as  compared  to  con t ro l  ones

using APO with 25,  50,  75 and 100 mg/kg
body weight evoked hypolipidemic effect in
a l l  the  cases ,  and  revea led  the  75  mg/kg
body weight to be the most effective dose. A
pi lo t  s tudy  involv ing  30 ,  60  and  90  days
dura t ion  models  o f  hyper l ip idemic  ra t s
fur ther  showed tha t  the  90  days  model
evoked the maximum hypo-l ipidemic effect
on  adminis t ra t ion  of  APO a t  the  e f fec t ive
dose) .  Hence  the  an imals  were  main ta ined
in laboratory condit ions for  90 days.

At  the  end of  exper imenta l  per iod,  the
ra t s  were  depr ived  of  food  overn igh t  and
then sacrificed by cervical dislocation. Blood
was  co l lec ted  by  an  inc i s ion  made  in  the
jugular veins. Serum was prepared from the
collected blood. Tissues like liver and kidney
were dissected out, blotted off blood, rinsed
in  phosphate  buffered  sa l ine  (pH 7 .4)  and
then  t i s sue  homogena tes  were  p repared .

Biochemica l  e s t imat ions

Est imat ion  of  l eve l s  o f  u rea  (10) ,
cho les te ro l  (11) ,  t r ig lycer ides  (12)  and
phospholipids (13) was done in serum/liver/
k idney  of  d i f fe ren t  g roups .  Conten ts  o f

TABLE I : Effect  of  Pimenta of f ic inal is  on different  biochemical  parameters .
[Values are mean±SEM of 6 animals in each group].

Parame te r s Group–I Group–I I Group–I I I

In  se rum 78.7± 1.8 172.2± 2.6* 91.8± 2.1!*
Cholesterol  (mg/dL) In l iver 317.4± 2.9 601.6±3.1* 343.2± 2.3!*
or (mg/100 g tissue) In  k idney 341.2± 3.4 416.6± 3.6* 354.2± 2.8!*

In  se rum 8.3± 0.2 18.7± 0.5* 9.4± 0.4!*
Triglycerides (mg/dL) In l iver 417.5± 3.6 670.9±4.5* 501.6± 3.9!*
or (mg/100 g tissue) In  k idney 77.5± 1.6 110.9± 2.5* 80.6± 1.9!*

In  se rum 171.1± 3.6 424.6± 3.2* 218.2± 3.5!*
Phospholipids  (mg/dL) In l iver 2178± 8.6 3419± 9.2* 2486± 9.5!*
or (mg/100 g tissue) In  k idney 2014± 9.6 3019± 8.9* 2287± 7.4!*

*P<0.01 as compared to Group–I.
!*P<0.01 as compared to Group–II.
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(Group I) .  These values barring that of the
t r ig lycer ides ,  showed a  tendency to  re turn
towards  normalcy  in  HFD + APO –
administered rats  (Group III) .  Triglycerides
in the l iver of Group III animals,  however,
d id  no t  come back  to  normal  though  i t
showed a  t endency  to  dec l ine  when
compared  to  tha t  of  HFD-ra ts .

Tab le  I I  dep ic t s  the  an t iox idan t  s ta tus
of liver and kidney in different experimental
groups .  In  HFD-fed  ra t s ,  the re  was  a
s ign i f ican t  inc rease  in  the  p roduc t ion  of
l ip id  perox ides  as  mani fes ted  by  e leva ted
leve ls  o f  TBARS and  CD,  and  a  d i s t inc t
diminution in GSH content. All these values
were  found  a t ta in ing  near  normal  va lues
in  HFD + APO-fed  ra t s .  Ac t iv i t i es  o f
antioxidant enzymes, such as SOD, CAT and
GPX in  l iver  and  k idneys  of  d i f fe ren t

exper imenta l  g roups  recorded  a  dec l ine  in
Group  I I  ra t s ,  a s  compared  to  Group  I .
Act iv i t i es  o f  these  enzymes  were
signif icantly enhanced in APO-administered
Group  I I I  an imals .

D I S C U S S I O N

This  s tudy reveals  tha t  consumpt ion of
HFD causes a condition called hyperlipidemia,
mani fes ted  by  enhanced  presence  of
cholesterol ,  phospholipids  and t r iglycerides
in the body tissues. The urea content in the
t i s sues  o f  a f fec ted  an imals  too  increases .
Adminis t ra t ion  of  APO had  a  benef ic ia l
e f fec t  in  revers ing  the  hyper l ip idemic
condi t ion .  In  the  p resen t  s tudy ,  APO
administered at the effective dose of 75 mg/
kg  body  weigh t  evoked  s ign i f ican t  hypo-
l ipidemic effect  in  HFD rats .

TABLE II : Effect  of  Pimenta of f icinalis  on ant ioxidant  s tatus of  l iver  and kidneys.
[Values are mean±SEM of 6 animals in each group].

Parame te r s Group–I Group–I I Group–I I I

In  l iver 0.7± 0.03 1.2± 0.04* 0.8± 0.04!*
TBARS (µ mol/100 g tissue)

In  k idney 1.2± 0.04 1.6± 0.04* 1.2±0.03!*

In l iver 50.3± 1.3 68.7±1.9* 53.4± 1.5!*
CD (µ mol/100 g tissue)

In  k idney 47.5± 1.6 70.9± 1.5* 50.6± 1.9!*

In l iver 471.1± 2.6 384.6±3.2* 458.2± 2.5!*
GSH (µ mol/100 g tissue)

In  k idney 373.6± 2.6 301.6± 1.9 365.7± 2.4!*

In l iver 6.2± 0.19 2.9± 0.19* 5.8± 0.21!*
SOD (uni ts /mg prote in)

In  k idney 5.9± 0.17 2.2± 0.18* 5.6±0.19!*

In l iver 206.8± 2.97 127.3±2.57* 196.8± 2.14!*
CAT  (µ mol of H2O2/min/mg protein)

In  k idney 66.1± 1.5 35.7± 1.7* 61.9± 1.9!*

In l iver 157.4± 1.9 99.7± 1.8* 151.4± 2.6!*
GPX (uni ts /mg protein)

In  k idney 118.3± 2.0 52.7± 1.9* 110.8± 1.9!*

*P<0.01 as compared to Group–I.
!*P<0.01 as compared to Group–II.
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Hyper l ip idemia  evokes  ox ida t ive
damages  in  var ious  t i ssues ,  which in  turn ,
deregula tes  the  ce l lu la r  func t ions  l ead ing
to  var ious  pa tho log ica l  condi t ions  (4 ) .
Elevated levels of TBARS and CD observed
in HFD fed rats indicate excessive formation
of  f ree  rad ica l s  and  ac t iva t ion  of  l ip id
perox ida t ion  sys tem in  l ive r  and  k idneys
due to induced hyperl ipidemia.  TBARS are
produced as byproducts of lipid peroxidation
tha t  occurs  in  hydrophobic  core  o f  b io-
membranes .  The  tendency  of  these
parameters  to  retr ieve towards normalcy in
different  APO-administered rats  reveals  the
potential  of the spice in combating oxidative
dys func t ions

GSH i s  a  major  non-pro te in  th io l  in
living organisms, which plays a key role in
coordinating the body’s antioxidant defense
processes ,  thus  emphas iz ing  i t s  ro le  in
main ta in ing  the  s t ruc tura l  and  func t iona l
integri ty of  cel ls .  Decline in GSH contents
in  the  l iver  and kidneys of  hyper l ipidemic
rats,  and its subsequent return towards near
normalcy  in  APO-coadmins i te red   g roup
unear th  the  an t iox idan t  e f fec t  o f  Pimenta
o f f i c ina l i s .  Two fac tors  main ly  a t t r ibu te
towards  the  an t iox idan t  e f fec t  o f  a  d rug ,
viz . ,  (1)  prevent ion of  GSH deplet ion (20)
and (2) destruction of free radicals (21). P.

o f f i c ina l i s  e l ic i t s  bo th  these  e f fec t s  and
hence  can  be  deemed as  an  ant ioxidant .

SOD,  CAT and  GPX cons t i tu te  a
mutually supportive team of defense against
ROS (22) .  The  presen t  s tudy  revea led  a
marked  dec l ine  in  the  l eve l s  o f  these
an t iox idan t  enzymes  in  HFD-fed  ra t s ,
espec ia l ly  due  to  the  ox ida t ive  s t ress
assoc ia ted  wi th  hyper l ip idemia .  The
ac t iv i t i es  o f  a l l  these  enzymes  showed a
s ign i f ican t  enhancement  in  hyper l ip idemic
rats co-administered with APO, thus proving
the  ant ioxidant  potent ia l  of  the  spice .

I t  can  be  conc luded  tha t  the  ox ida t ive
s t ress  caused  due  to  HFD i s  nu l l i f i ed  by
APO. The ant ioxidant  effect  manifested by
the plant may possibly be due to its ability
to  ac t iva te  an t iox idan t  enzymes  or  to
rep len ish  GSH.  The  presen t  s tudy  i s  in
perfect conformity with the antihyperlipidemic
act iv i ty  of  p lant  species  such as  Syzygium
aromat icum (8 )  P iper  o f f i c inarum (23)
Azadirach ta  ind ica  (24)  and  Cass ia  tora
(25) .  Thus Pimenta of f ic inal is  seems to be
a  promis ing  p lan t  in  respec t  o f  i t s
hypol ip idemic  and  an t iox idan t  po ten t ia l ,
and it  necessitates further studies to isolate
the  an t iox idan t  and  an t ihyper l ip idemic
principle  of  th is  plant .
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