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Abstract : The medicinal plants are widely used by the traditional medical
pract i t ioners  for  curing various diseases in their  day to day pract ice.  In
traditional systems of medicine, different parts (leaves, stem, flower, root,
seeds and even whole plant) of Ocimum sanctum Linn (known as Tulsi in
Hindi) ,  a  small  herb seen throughout  India ,  have been recommended for
the treatment of bronchitis,  bronchial asthma, malaria, diarrhea, dysentery,
sk in  d i seases ,  a r th r i t i s ,  pa infu l  eye  d i seases ,  chronic  fever ,  insec t  b i te
e tc .  The  Ocimum sanc tum L .  has  a l so  been  sugges ted  to  possess
an t i f e r t i l i ty ,  an t i cancer ,  an t id iabe t i c ,  an t i funga l ,  an t imic rob ia l ,
hepa topro tec t ive ,  ca rd iopro tec t ive ,  an t iemet ic ,  an t i spasmodic ,  ana lges ic ,
adaptogenic  and diaphore t ic  ac t ions .

Eugenol  ( l -hydroxy-2-methoxy-4-a l ly lbenzene) ,  the  ac t ive  cons t i tuen t
present  in Ocimum sanctum L. ,  has been found to be largely responsible
fo r  the  the rapeu t i c  po ten t i a l s  o f  Tu l s i .  A l though  because  o f  i t s  g rea t
therapeut ic  potent ia ls  and wide  occurrence  in  India  the  prac t i t ioners  of
tradi t ional  systems of  medicine have been using Ocimum sanctum L.  for
cur ing  var ious  a i lments ,  a  ra t iona l  approach  to  th is  t rad i t iona l  medica l
practice with modern system of medicine is, however, not much available.
In order to establish the therapeutic uses of Ocimum sanctum L. in modern
medic ine ,  in  l as t  few decades  severa l  Ind ian  sc ien t i s t s  and  researchers
have  s tud ied  the  pharmaco log ica l  e f fec t s  o f  s t eam d i s t i l l ed ,  pe t ro leum
ether  & benzene  ex t rac t s  o f  va r ious  pa r t s  o f  Tu l s i  p lan t  and  eugeno l
on  immune  sys tem,  r ep roduc t ive  sys tem,  cen t ra l  ne rvous  sys tem,
ca rd iovascu la r  sys tem,  gas t r i c  sys tem,  u r ina ry  sys tem and  b lood
biochemistry and have described the therapeut ic  s ignif icance of  Tulsi  in
management  o f  va r ious  a i lments .  These  pharmaco log ica l  s tud ies  have
establ ished a  scient i f ic  basis  for  therapeut ic  uses  of  this  plant .
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I N T R O D U C T I O N

Plan ts  a re  one  of  the  mos t  impor tan t
sources  o f  medic ines .  Today  the  la rge
number  of  d rugs  in  use  a re  der ived  f rom
plan ts ,  l ike  morphine  f rom Papaver
somni ferum,  Aswagandha  f rom Withania
somni fera ,  Ephedr ine  f rom Ephedra
vulgaris ,  Atropine from Atropa bel ladonna,
Reserpine from Roulphia serpentina etc. The
medic ina l  p lan t s  a re  r i ch  in  secondary
metaboli tes  (which are potential  sources of
drugs)  and  essen t ia l  o i l s  o f  the rapeu t ic
impor tance .  The  impor tan t  advantages
c la imed  for  therapeut ic  uses  o f  medic ina l
p lants  in  var ious  a i lments  a re  the i r  safe ty
besides being economical, effective and their
easy  ava i lab i l i ty  (1 ,  2 ) .  Because  of  these
advantages  the  medic inal  p lants  have been
wide ly  used  by  the  t rad i t iona l  medica l
prac t i t ioners  in  the i r  day  to  day  prac t ice .
According to a survey (1993) of World Health
Organization (WHO), the p rac t i t ioners  o f
t rad i t iona l  sys tem of  medic ine  t rea t  about
80% of patients in India, 85% in Burma and
90% in  Bangladesh  (2 ,  3 ) .  In  t rad i t iona l
sys tems  of  medic ine  the  Ind ian  medic ina l
p lan t s  have  been  used  in  success fu l
management  o f  var ious  d i sease  condi t ions
l ike  bronchial  as thma,  chronic  fever ,  cold ,
cough ,  mala r ia ,  dysen te ry ,  convuls ions ,
diabetes,  diarrhea, arthrit is,  emetic
syndrome,  sk in  d i seases ,  insec t  b i t e  e tc .
and  in  t rea tment  o f  gas t r i c ,  hepa t ic ,
ca rd iovascu la r  & immunolog ica l  d i sorders
(1, 4–8).

The medicinal use of plants is very old.
The  wr i t ings  ind ica te  tha t  the rapeu t ic  use
of plants  is  as  old as  4000–5000 B.C.  and
Chinese  used  f i r s t  the  na tura l  herba l
prepara t ions  as  medic ines .  In  Ind ia ,

however, earliest references of use of plants
as medicine appear in Rigveda which is said
to be written between 3500–1600 B.C. Later
the  p roper t i es  and  therapeu t ic  uses  o f
medicinal  plants were studied in detail  and
recorded  empi r ica l ly  by  the  anc ien t
phys ic ians  in  Ayurveda  (an  ind igenous
sys tem of  medic ine)  which  i s  a  bas ic
founda t ion  of  anc ien t  medica l  sc ience  in
India  (9) .

In Ayurveda Tulsi  (Ocimum sanctum L.)
has been well documented for its therapeutic
po ten t ia l s  and  descr ibed  as  Dashemani
Shwasaharn i  (an t ias thmat ic )  and  an t i -
kaphic drugs (Kaphaghna) (9). Although the
t rad i t iona l  medica l  p rac t i t ioners  in  Ind ia
have  been  wide ly  us ing  th i s  medic ina l
p lan t  fo r  management  o f  var ious  d i sease
condi t ions  f rom ancient  t ime,  not  much is
known about  the  mode of  ac t ion  of  Tuls i ,
and  a  ra t ional  approach to  th is  t rad i t ional
medica l  p rac t ice  wi th  modern  sys tem of
medicine is  a lso not  avai lable .  In  las t  few
decades  severa l  s tud ies  have  been  car r ied
out  by Indian scient is ts  and researchers  to
suggest the role of essential oils & eugenol
in  the rapeu t ic  po ten t ia l s  o f  Ocimum
sanctum L.  (4 ,  12) .  Eugenol  i s  a  phenol ic
compound and major constituent of essential
oi ls  extracted from different  parts  of  Tulsi
plant. The therapeutic potential of Tulsi has
been  es tab l i shed  on  the  bas i s  o f  severa l
pharmacolog ica l  s tud ies  ca r r ied  ou t  wi th
eugenol and steam distilled, petroleum ether
and  benzene  ex t rac t s  o f  d i f fe ren t  par t s  o f
Tulsi  plant  (4,  10,  12,  15,  18,  21,  23–27).
The present  ar t ic le  incorporates  the  names
of some important plants of genus Ocimum,
therapeutic uses of Ocimum sanctum L. and
pharmacolog ica l  ac t ions  & sources  o f
eugeno l .
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Ocimum sanctum Linn (Tuls i ) :  A plant  from genus
O c i m u m

Among the  p lants  known for  medic inal
va lue ,  the  p lan ts  o f  genus  Ocimum
belonging  to  fami ly  Labia tae  a re  very
impor tan t  fo r  the i r  the rapeu t ic  po ten t ia l s .
Ocimum sanc tum L .  (Tuls i ) ,  Ocimum
grat i s s ium (Ram Tuls i ) ,  Ocimum canum
(Dula l  Tu ls i ) ,  Ocimum bas i l i cum (Ban
Tuls i ) ,  Ocimum k i l imandschar icum,
Ocimum ammericanum,  Ocimum camphora
and  Ocimum micranthum are  examples  o f
known important  species  of  genus Ocimum
which grow in different  parts  of  the world
and are known to have medicinal properties
(1 ,  4–9 ,  11–15 ,  17 ,  23) .  Ocimum sanc tum
L., known as ‘Tulsi’ in Hindi and ‘Holy Basil’
in English, is an erect softy hairy aromatic
herb or undershrub found throughout India.
Tuls i  i s  commonly  cu l t iva ted  in  gardens .
Two types  of  Ocimum sanctum L.  are  met
wi th in  cu l t iva t ion :  ( i )  Tu ls i  p lan t s  wi th
green leaves known as Sri Tulsi & (ii) Tulsi
plants with purple leaves known as Krishna
Tuls i  (14) .  Ocimum sanc tum L .  i s  he ld
sacred by Hindus and is  used as medicinal
p lan t s  in  day  to  day  prac t ice  in  Ind ian
homes for  var ious ai lments  (12) .

Therapeut ic  uses  o f  Ocimum sanc tum Linn  (Tuls i )

Severa l  medic inal  proper t ies  have  been
a t t r ibu ted  to  Ocimum sanc tum L.  (16–27) .
Di f fe ren t  par t s  o f  Tuls i  p lan t  e .g .  l eaves ,
flowers, stem, root, seeds etc. are known to
possess  therapeu t ic  po ten t ia l s  and  have
been  used ,  by  t rad i t iona l  medica l
prac t i t ioners ,  a s  expec toran t ,  ana lges ic ,
an t icancer ,  an t ias thmat ic ,  an t iemet ic ,
d iaphore t ic ,  an t id iabe t ic ,  an t i fe r t i l i ty ,
hepatoprotect ive,  hypotensive,  hypolipidmic

and  an t i s t ress  agen ts .  Tuls i  has  a l so  been
used  in  t rea tment  o f  fever ,  b ronchi t i s ,
a r thr i t i s ,  convuls ions  e tc .

Aqueous  decoc t ion  of  Tuls i  l eaves  i s
given to patients suffering from gastric and
hepa t ic  d i sorders  (12 ,  14) .  Herba l
preparat ions containing Ocimum sanctum L.
have been suggested to  shor ten  the  course
of illness, clinical symptoms and biochemical
parameters  in  pa t ien t s  suf fe r ing  f rom
vi ra l  hepa t i t i s  (12) .  The  lea f  ju ice  o f
Ocimum sanctum L.  along with Triphala  is
used  in  Ayurvedic  eye  drop  prepara t ions
recommended for glucoma, cataract,  chronic
conjunc t iv i t i s  and  o ther  pa infu l  eye
diseases .  The ju ice  of  f resh leaves  is  a lso
g iven  to  pa t ien t s  to  t rea t  chron ic  fever ,
dysen te ry ,  hemorrhage  and  dyspeps ia
(12,  14) .  A decoct ion of  Tuls i  leaves  is  a
popula r  remedy for  co ld  (12 ,  14) .  Tuls i
leaves also check vomiting and has been as
an the lmin t ic  (4 ) .

As a prophylactic against  malaria,  fresh
Tulsi leaves are taken with black pepper in
the  morn ing  (14) .  Ayurvedic  p repara t ion
conta in ing  Ocimum sanc tum L . ,  A l l ium
st ivum,  P iper  n igram and  Curcuma longa
has  been  shown to  possess  an t imala r ia l
ac t iv i ty  aga ins t  Plasmodium v ivex  and
Plasmodium falciparum (12). This preparation
has  been  found  to  re l i eve  the  c l in ica l
symptoms in  52% of  Plasmodium v ivex
patients and 100% of Plasmodium falciparum
patients (12). A decoction of the root of Tulsi
plant  is  given as  a  diaphoret ic  in  malar ia l
fever (14).  As far as i ts  antimalarial  effect
is concerned Tulsi extracts and essential oil
have also been found to possess insecticidal
and larvicidal  act ivi t ies  against  mosquitoes
(12) .  Ocimum sanc tum L .  a l so  possesses
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an t i funga l  ac t iv i ty  aga ins t  Asper ig i l lus
niger (12). Aqueous extract of Tulsi is found
ef fec t ive  in  pa t ien t s  suf fe r ing  f rom v i ra l
encephal i t i s  (12) .

Aqueous decoction of whole plant lowers
the blood sugar (glucose) level  and is  said
to  cont ro l  d iabetes  mel l i tus  (23) .  Pas te  of
Tuls i  l eaves  a re  found  e f fec t ive  in  the
t rea tment  o f  r ing-worm and  o ther  sk in
d iseases  (4 ,  12 ,  14) .  Tu ls i  has  been  a l so
recommended  for  use  as  an t ido te  fo r  dog
bi te ,  scorp ion  b i te  and  insec t  b i t e  in
tradi t ional  system of  medicine (4,  12,  14) .
The fresh leaves and flower tops of Ocimum
sanctum L. have been used as antispasmodic
agent  (as  smooth muscle  re laxant)  (4 ,  12) .
The seeds  are  muci laginous  and demulcent
and  a re  g iven  in  d i sorders  o f  the
geni tour inary  sys tem (12) .  The  leaves  o f
Tulsi plant have also been shown to possess
good  an t i - s t ress  (adap togenic ) ,  ana lges ic ,
an t i -hyper l ip idemic ,  an t iox idan t  po ten t ia l s
in experimental animals (10, 12, 21, 22, 26,
27).  Leaves and seeds of Tulsi  plants have
been repor ted  to  reduce blood and ur inary
uric acid level in albino rabbits and possess
d iure t i c  p roper ty  (25) .  Gas t r i c  u lce ra t ion
and  secre t ion  a re  repor ted  to  be  inh ib i ted
by Tulsi  in albino rats (4,  24).

The  leaves  o f  Ocimum sanc tum L .  are
said to  have abort i facient  effect  in  women
(5 ,  11 ,  16) .  Ocimum sanc tum L .  has  a l so
got antifertility effect (16–20). In Kerla the
loca l  women as  wel l  as  the  Ayurvedic
phys ic ians  have  been  repor ted  to  use  the
leaves of  Tulsi  for  antifert i l i ty effect  (16).
The  benzene  and  pe t ro leum e ther  ex t rac t s
of leaves of Ocimum sanctum L. have been
reported to produce 80% and 60% antifertility
ac t iv i ty  respec t ive ly  in  female  ra t s  (16 ,

17) .  In  male  ra ts  benzene extract  of  Tuls i
l eaves  has  been  sugges ted  to  reduce
spermatogenes i s  by  re ta rd ing  the  se r to l i
ce l l  ac t iv i ty  wi thout  a f fec t ing  the  germ
cel ls  (18) .  The role  of  ser tol i  ce l ls  in  the
matura t ion  of  spermatogenes i s  i s  wel l
known. The seeds of Ocimum ammericanum
have  been  found  to  possess  an t i fe r t i l i ty
ac t iv i ty  in  women when  g iven  a long  wi th
Act inopter i s  rad ia te  (17) .  The  leaves  o f
Ocimum canum (known as  ‘Dulal  Tuls i ’  in
Hindi )  have  been  shown to  possess  an t i -
implantation activity in experimental  albino
rats (12,  17).

Urso l ic  ac id ,  one  of  the  major
cons t i tuen ts  o f  the  Tuls i  l eaves ,  has  been
sugges ted  to  possess  an t i fe r t i l i ty  e f fec t  in
ra ts  of  both  sexes  and in  male  mice  (12) .
Ursol ic  ac id  because  of  i t s  ant i -es t rogenic
ef fec t  reduces  spermatogenes i s  and  causes
a  decrease  in  sperm counts  (12) .  Severa l
other pharmacological effects,  such as anti-
tumor ,  hepa topro tec t ive ,  an t i - in f lammatory
(ora l  & top ica l ) ,  an t i -u lcer ,  an t imicrob ia l ,
anti-hyperlipidemic, and anti-viral ac t iv i t ies ,
have  a l so  been  a t t r ibu ted  to  u rso l ic  ac id
(28).

Pharmacolog ica l  ac t ions  o f  eugenol

Severa l  s tud ies  have  shown tha t  s team
dist i l led essential  oi ls  extracted from fresh
leaves  o f  Ocimum sanc tum L .  have
therapeu t ic  impor tance .  The  therapeu t ic
potential of the essential oils extracted from
fresh leaves of Ocimum sanctum L. has been
found to  be  largely  due to  eugenol  (major
const i tuent  of  the essential  oi l )  which is  a
phenolic compound (l-hydroxy-2-methoxy-4-
a l ly lbenzene)  (4 ,  12 ,  30) .  In  o rder  to
unders tand  the  mode of  ac t ion  of  Ocimum
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sanc tum L . ,  to  exp la in  i t s  the rapeu t ic
potentials in management of various disease
conditions and to establish its use in modern
medic ine ,  severa l  inves t iga t ions  have  been
car r ied  ou t  to  s tudy  the  pharmacolog ica l
ac t ions  o f  the  eugenol ,  e ssen t ia l  o i l s
(extracted from Tulsi  leaves) & extracts  of
Tuls i  on  immune  sys tem,  cen t ra l  nervous
system, gastric system, reproductive system,
b lood  b iochemis t ry  e tc .  in  exper imenta l
an imals  (4 ,  10 ,  12 ,  15 ,  18 ,  21 ,  23–27) .
Eugenol  and  the  essen t ia l  o i l s  have  been
found  to  reduce  ra i sed  b lood  sugar ,
t r ig lycer ide  & choles te ro l  l eve l s  and
act ivi t ies  of  LDH, GPT,  GOT and alkal ine
phosphatase (diagnostic clinical enzymes) in
b lood  se rum expla in ing  the  therapeu t ic
po ten t ia l s  o f  Ocimum sanc tum L .  as
antidiabetic,  cardioprotective,  hypolipidemic
and  hepa topro tec t ive  agen t .  Eugenol  has
been well shown to possess the vasorelaxing
ac t ion  on  rabb i t  a r te r ia l  t i s sue  ind ica t ing
i ts  therapeut ic  importance as  a  vasodi la tor
(29).

Eugenol and the essential oils have also
been  observed  to  possess  membrane
s tab i l i z ing  proper t i es  on  synaptosomes ,
ery throcytes  and mast  ce l l s  which  account
for  the  therapeu t ic  po ten t ia l s  o f  Tuls i
in  management  o f  neuro log ica l  (e .g .
convuls ions  & epi lepsy) ,  inf lammatory and
al le rg ic  d isorders  (4) .  The  therapeut ic  use
of  Ocimum sanc tum L .  in  t rea tment  o f
gas t r i c  u lce r  has  been  a t t r ibu ted  to
an t iu lce rogenic  ac t ion  of  eugenol  and
essential oil  extracted from Tulsi leaves (4,
24).  Lowering of uric acid level by extract
of  Tuls i  l eaves  and  eugenol  c la ims  the
therapeu t ic  po ten t ia l  o f  Ocimum sanc tum
L.  in  t rea tment  of  rheumatoid  ar thr i t i s  (4 ,
25). Eugenol and the essential oils have also

been shown to be immunostimulant claiming
the  the rapeu t ic  po ten t ia l  of  Ocimum
sanctum L .  in  immunologica l  d i sorders
associated with immunosuppression (4,  12).

Essential  oi ls  extracted from the leaves
of  Ocimum sanc tum L .  has  been  found  to
inh ib i t  in -v i t ro  g rowth  of  E.  co l i ,  B .
an thrac i s  and  P.  aeruginosa  showing  i t s
an t ibac te r ia l  ac t iv i ty  (12) .  Tu ls i  a l so  has
anti- tubercular activity and inhibits  in-vitro
growth of M tuberculosis (12). The essential
oils extracted from Tulsi leaves also possess
ant i - fungal  and ant i -v i ra l  ac t iv i ty  (12) .

Plant  sources  o f  eugenol

Eugenol  has  g rea t  impor tance  in
pharmaceut ica l  indus t ry  and  usua l ly
extracted from clove buds (known as ‘Laung’
in Hindi)  of  Eugenia caryophyllata Thumb,
be longing  to  fami ly  Mytraceae ,  and  f rom
leaves  and  barks  o f  Cinnamomum
zeylanicum Breyn  (known as  ‘Dalch in i ’  in
Hindi) ,  belonging to family Lauraceae (14,
30) .  The clove buds and leaves  & bark of
plant  Dalchini  are  r ich  sources  of  eugenol
conta in ing  about  70–85% and  20–50%
eugenol  respec t ive ly  (30) .  Al though  these
p lan t  sources  a re  r i ch  in  eugenol  bu t
because  of  the i r  h igher  p r ices  the
commercial extraction of eugenol from them
is  cos t ly .  In  con t ras t  to  these  sources
Ocimum sanc tum L .  (Tuls i )  and  Ocimum
basi l icum (Ban  Tuls i )  a re  cheaper  sources
for  commercial  extract ion of  eugenol  (30) .
The aerial parts (leaves, flowers & stem) of
these plants contain essential oils with good
percentage of  eugenol  (12,  30).  The leaves
of Ocimum sanctum L.  are  chief  source of
essential  oi ls  followed by the inflorescence
and  s tem,  however ,  f lowers  conta in  more
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essen t ia l  o i l s  than  leaves  in  Ocimum
bas i l i cum.  The  roo ts  and  f ru i t s  o f  these
plants are almost completely devoid of any
essen t ia l  o i l  (12 ,  30) .  The  essen t ia l  o i l
ex t rac ted  f rom the  Tuls i  l eaves  by  s team
dis t i l l a t ion  la rge ly  con ta ins  eugenol .  The
other  impor tan t  cons t i tuen ts  o f  the
essential  oi l  are carvacrol ,  methyl  eugenol,
ca ryophyl lene  e tc .  (30) .  Quant i t a t ive
variations have been seen in the composition
of  essen t ia l  o i l s  o f  Ocimum sanc tum L .
growing in different parts of India (12, 30).
The percent  of  eugenol  in  essent ia l  o i l  of
Ocimum sanc tum L .  var ies  f rom 40% ( in
Jammu) to  71% ( in  Assam) (30) .  Seasonal
var ia t ion  has  a l so  been  observed  in
composi t ion of  essent ial  oi l  extracted from
Tulsi leaves (12, 30). In month of November,
Ocimum sanctum L. has been found to yield
maximum amount  of  eugenol  (30) .

To  produce  eugenol - r ich  Ocimum
var ie ty ,  sc ien t i s t s  o f  Regiona l  Research
Laboratory  (RRL),  Jammu,  have  developed

a  hybr id  s t ra in  of  Ocimum grat i ss imum L.
us ing  recur ren t  se lec t ion  (FCA)  technique
of  b reed ing  and  named i t  as  “Cloc imum”
(31) .  This  “Cloc imum” var ie ty  con ta ins
60–65% eugenol  and has  been re leased by
RRL to  pr iva te  par t i t es  fo r  commerc ia l
multiplication on the field for production of
eugenol .  In RRL, Jammu, another  heterot ic
F1  s t ra in  of  Ocimum has  been  deve loped
and  named as  “Cloc imum-3c” .  This  i s  an
improved  Eugenol - r ich  Ocimum var ie ty
conta in ing  90–95% eugenol  (31) .  Th is
variety has also been released to the private
and  commerc ia l  fa rmers  under  the  t rade
name RRL-og-1.
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