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Abstract :  The influence of flower extract of Jasminum grandiflorum was
studied for its wound healing activity at a dose of 250 mg/kg body weight,
us ing excis ion and dead space wound models  in  ra ts .  The animals  were
divided into  three  groups in  excis ion wound model ,  the  controls  (n=10)
were  t rea ted  wi th  0 .25% CM ce l lu lose ,  re fe rence  s tandard  (n=10)  were
t rea ted  wi th  su l fa th iazo le  o in tment  and  the  exper imenta l  (n=10)  were
treated with extract of J. grandiflorum flower till complete epithelialization.
The animals in dead space wound models  were divided into two groups,
cont ro ls  were  g iven  p la in  dr ink ing  water  and  the  exper imenta l  an imals
were  admin is te red  wi th  ex t rac t  o ra l ly  fo r  10  days .  The  ex t rac t  t r ea ted
wounds were found to epithelize faster  as compared to controls.  Extract-
t rea ted  ra ts  exhibi ted  65% reduct ion in  the  wound area  when compared
to  con t ro l s  (54%) .  The  we t  and  d ry  g ranu la t ion  t i s sue  we igh t ,  and
hydroxyproline content in a dead space wound model increased significantly
(P<0.001)  when compared to  controls .  His tological  s tudies  of  the  t issue
obtained on day 10 from the extract-treated group showed increased well
organized bands of collagen, more fibroblasts and few inflammatory cells
when compared to controls which showed inflammatory cells, scanty collagen
f ib res  and  f ib rob las t s .  The  demons t ra t ion  o f  inc reased  ra te  o f  wound
contraction together with the biochemical and histological findings suggest
the  use  of  J .  grandi f lorum f lower  ext rac t  in  the  management  of  wound
hea l ing .
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INTRODUCTION

Wound hea l ing  and  t i s sue  repa i r  a re
complex  processes  tha t  involve  a  dynamic

ser ies  o f  even ts  inc lud ing  c lo t t ing ,
inf lammation,  granulat ion t i ssue format ion,
epithelization,  collagen synthesis and t issue
remodel ing (1,  2) .  These phases  run ei ther
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concur ren t ly  o r  in t imate ly  in te r - l inked
through  some chemica l ,  b iochemica l  and
ce l lu la r  pa thways .  A t rea tment  cou ld
inf luence  the  hea l ing  of  wounds  by
intervening in one or many phases of wound
hea l ing .  No t rea tment ,  e i ther  sys temic  or
loca l ,  cou ld  be  cons idered  iner t  on  the
hea l ing  process  un less  i t  i s  p roved
exper imenta l ly .  Wounds  a re  def ined  as
breach  in  the  cont inu i ty  of  l iv ing  t i s sues .
Thus,  humans cannot  escape from an event
of injury in their  l i fet ime. Depending upon
the causation, site of injury, condition of the
pat ien t ,  ex tent  of  t rauma e tc . ,  the  wounds
could  be  minor  or  major .  Wound care  and
maintenance involve a  number of  measures
inc lud ing  dress ing  and  admin is t ra t ion  of
painkillers,  use of anti-inflammatory agents,
topical and systemic antimicrobial agents and
heal ing promoting drugs .

Jasminum grandiflorum Linn. (Oleaceae)
is commonly knows as Jasmine. It is a well-
known glabrous twining shrub widely grown
in gardens throughout  India .  I ts  leaves are
mos t ly  t e rna te  o r  p inna te ;  the  f lowers ,
usually white with a tubular, five- or eight-
cleft calyx, a cylindrical corolla-tube, with a
spreading limb and two stamens enclosed in
the corolla-tube.  The flower is  acrid,  bit ter
wi th  a  sharp tas te .  I t  i s  useful  in  t reat ing
diseases of  the mouth and teeth,  especial ly
for  too thache  (3) .  The  J .  grandi f lorum
flowers and leaves are largely used in folk
medicine to prevent and treat breast cancer.
F lowers  of  J .  grandi f lorum are  use fu l  to
women when brewed as a tonic as it aids in
preven t ing  breas t  cancer  and  s topping
uterine bleeding (4). It is widely used in the
Aurveda, as an antiulcerative, antileprotic, skin
diseases  and wound heal ing.  The extensive
studies on this species for its wound healing
potent ia l  are  yet  to  be ascer ta ined.

A large number  of  mater ia ls  have been
reported to affect the healing differentially.
However ,  the  in tens ive  research  in  wound
healing has not yielded, until today, a safe,
economic and eff icacious pro-heal ing agent
that  could  obvia te  the  long hospi ta l iza t ion
of  pa t ien t s  fo l lowing  surger ies ,  wounds
e tc .  Some rura l  communi t ies  s t i l l  app ly  a
pas te  made  f rom the  dr ied  or  wet  l eaves
and  f lowers  o f  severa l  p lan t s  inc lud ing
Jasminum.  There  i s  however ,  a  need  to
study and provide evidence for the efficacy
of  Jasminum ex t rac t  in  the  t rea tment  o f
wounds .

MATERIALS AND METHODS

Plant  mater ia l  and  extract  preparat ion

J .  grandi f lorum co l lec ted  loca l ly  in
August, 2004 and identified by the botanist,
Depar tment  o f  Botany ,  Poorna  Pra jna
Memorial  Col lege,  Karnataka,  India .

The ethanolic extract of J. grandiflorum
f lowers  was  prepared  accord ing  to  the
method of  Hossain et  al  (5) .  Two hundred
grams of  f resh  f lowers  of  J .  grandi f lorum
were  dr ied ,  powdered  and  then  soaked  in
400  ml  of  95% e thanol  overn igh t .  Af te r
f i l t r a t ion ,  the  res idue  ob ta ined  was  aga in
resuspended in equal volume of 95% ethanol
for 48 h and fil tered again. The above two
f i l t ra tes  were  mixed  and  the  so lven t  was
evaporated in a rotavapour at 40–50°C under
reduced  pressure .  A semiso l id  (8%)  l igh t
yel low mater ia l  obtained was s tored a t  0 –
4°C.

A n i m a l s

Healthy inbred male albino rats of Wistar
strain weighing 180–200 g were used for the
s tudy .  They  were  ind iv idua l ly  housed  and
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Tes t  fo r  f l avonoids :  The  presence  of
f lavonoids  was  de te rmined  by  us ing  1%
aluminum ch lor ide  so lu t ion  in  methanol ,
concent ra ted  HC1,  magnes ium turnins ,  and
potassium hydroxide solut ion.

Wound hea l ing  ac t iv i ty

Excision and dead space wound model was
used to evaluate the wound-healing activity
of J.  grandi f lorum.

Excis ion  wound mode l

The rats were inflicted with the excision
wounds  (7 ) .  The  ra t s  were  anaes the t ized
prior to creation of the wounds, with 1 ml of
intravenous ketamine hydrochloride (120 mg/
kg body weight). The dorsal fur of the animal
was shaved with an electric clipper, and the
area of the wound to be created was outlined
on the  back of  the  animal  wi th  methylene
blue using a circular stainless steel  stencil .
A ful l  th ickness  of  the  excis ion wound of
ci rcular  area  of  about  300 mm2 and 2  mm
depth was created along the markings using
toothed forceps, a surgical blade and pointed
scissors .  The animals  were dis t r ibuted into
three  groups  of  ten  each:  group 1-control -
treated with 0.25% CM cellulose,  group 2–
reference standard-treated with sulfathiazole
ointment,  group 3-experimental- treated with
extrac t  of  J .  grandi f lorum f lower  (250 mg
kg–1 day–1) till complete epithelialization. The
parameters studied were wound closure and
epithelial ization t ime.  The measurements of
the  wound areas  of  the  wound were  taken
on  day  1 ,  5  and  11  pos t -wounding  us ing
transparent  paper  and a  permanent  marker .
The  recorded  wound  a reas  were  measured
with AutoCAD RL 14 computer analysis since
it was more accurate, reliable and less time
consuming .

main ta ined  on  normal  food  and  wate r  ad
libi tum. Animals were periodical ly weighed
before and after experiments. The rats were
anaesthet ized prior  to and during infl ict ion
of  the  exper imenta l  wounds .  The  surg ica l
interventions were carried out  under steri le
condit ions using ketamine hydrochloride as
anesthesia (120 mg/kg) body weight. Animals
were closely observed for any infection and
those which showed signs of infection were
separated and excluded from the study.  An
acute  toxici ty  s tudy was conducted for  the
ex t rac t  by  the  s ta i r -case  method  (6) .  The
ethical committee clearance was obtained to
carry out  this  work.

Phytochemica l  screen ing  tes t s

Test for saponins : Extract (300 mg) was
boiled with 5 ml water for two minutes; the
mixture was cooled and mixed vigorously and
le f t  fo r  th ree  minutes .  The  format ion  of
frothing indicates the presence of saponins.

Tes t  for  tannins :  To an  a l iquot  of  the
extract sodium chloride was added to reach
2% s t reng th ,  f i l t e red  and  mixed  wi th  1%
gelat in  solut ion.  Precipi ta t ion indicates  the
presence of  tannins .

Tes t  for  Tr i terpenes :  Extrac t  (300 mg)
mixed with 5 ml chloroform and warmed for
30 minutes ,  was  then t rea ted  wi th  a  smal l
volume of  concentra ted  sulphur ic  ac id  and
mixed  wel l .  The  appearance  of  red  co lor
indicates  the  presence of  t r i terpenes .

Test for alkaloids : Extract (300 mg) was
digested with 2 M HC1, and the acidic filtrate
was  mixed  wi th  amyl  a lcohol  a t  room
tempera ture ,  and  the  a lcohol ic  l ayer  was
examined for a pink colour which indicates
the presence of  alkaloids.
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Dead space  wound mode l

Dead space  wounds  were  in f l i c ted  by
implan t ing  s te r i l e  co t ton  pe l le t s  (10  mg
each) ,  one on ei ther  s ide of  the  groin and
axilla on the ventral surface of each rat by
the technique of  D’Arcy et  al  as  described
by Turner (8). The animals were distributed
into two groups of 10 each. The test group
rats were given flower extract orally in their
drinking water at a dose of 250 mg kg–1 daily
for 10 days.  An average,  rat  consumes 110
ml of water/kg/day, we dissolved 250 mg of
flower extract in 100 ml of drinking water.
The control group animals were administered
with plain drinking water. On the 10th post-
wounding day, the granulation tissue formed
on the implanted cotton pellets was carefully
removed under anaesthesia.  The wet weight
of  the  granulat ion t issue was noted.  These
granula t ion t i ssues  were  dr ied  a t  60°C for
12  hours ,  we ighed  and  recorded  the  d ry
weight. To the dried tissue 5 ml of 6N HC1
was added and kept at 110°C for 24 hours.
The neutralized acid hydrolysate of the dry
t i s sue  was  used  for  the  de te rmina t ion  of
hydroxyproline (9).  Additional piece of wet
granula t ion  t i s sue  was  preserved  in  10%
formalin for histological  studies.

Est imat ion  o f  Hydroxypro l ine

Dry granulation tissue from both control
and treated group was used for the estimation
of hydroxyproline. Hydroxyproline present in
the neutralized acid hydrolysate were oxidized
by sodium peroxide in presence of copper
sulfate and subsequently they were complexed
with para-d imethy laminobeza ldehyde  to
develop a pink color which was measured at
540 nm by spectrophotometery.

Histo log ica l  s tudy

The granulation tissues were obtained on
day  10  f rom the  tes t  and  cont ro l  g roup

animals  for  the  his tological  s tudy.  For  the
be t te r  apprec ia t ion  of  co l lagen  depos i t ion
Van Geison stain was used which stain the
fibres pink.

Stat i s t i ca l  ana lys i s

The means of wound area measurements
be tween  groups  a t  d i f fe ren t  t ime  in te rva ls
was  compared  us ing  a  one-way ANOVA,
followed by Tukey’s post-hoc tests. One-way
ANOVA was  used  to  examine  the  mean
di f fe rences  in  wound  hea l ing  be tween  the
groups  in  inc i s ion  and  dead  space  wound
models. Data were analyzed using the SPSS
(Version 12.0,  Chicago,  USA) and P value
was set at  0.05 for all  analyses.

RESULTS AND DISCUSSION

Wound healing is a process by which the
damaged  t i s sue  i s  res to red  as  c lose ly  as
poss ib le  to  i t s  normal  s ta te  and  wound
cont rac t ion  i s  the  process  of  shr inkage  of
the area of the wound. It is mainly dependent
upon  the  type  and  ex ten t  o f  damage ,  the
general state of health and the ability of the
t i ssue  to  repa i r .  The  granula t ion  t i s sue  of
the  wound i s  p r imar i ly  composed  of
fibroblasts,  collagen, edema, and new small
b lood  vesse l s .  The  undi f fe ren t ia ted
mesenchymal  ce l l s  o f  the  wound marg in
modulate themselves into fibroblasts,  which
s ta r t  migra t ing  in to  the  wound  gap  a long
wi th  the  f ib r in  s t rands .  The  co l lagen ,
composed of the amino acid, hydroxyproline,
i s  the  major  component  o f  ex t ra  ce l lu la r
t i s sue ,  which  g ives  s t reng th  and
suppor t .  Breakdown of  co l lagen  l ibera tes
f ree  hydroxypro l ine  and  i t s  pep t ides .
Measurement of the hydroxyproline could be
used as an index for  collagen turnover.

The  LD 50 o f  J .  grandi f lorum f lower
extract was found to be 2500 mg/kg, b.w. In
the excision wound model (Table I), extract-
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t rea ted  ra t s  showed 65% reduc t ion  in  the
wound a rea  when  compared  to  con t ro l s
which was 54%. The extract treated wounds
were found to epithelize faster as compared
to  con t ro l s .  Th is  was  comparab le  to  the
study done by Popova e t  a l  in  which they
repor ted  the  phys io log ica l  regenera t ion
and epithelialization using fractions isolated
f rom Calendula  o f f i c ina l i s  (10) .  The  wet
and  dry  granula t ion  t i s sue  weigh t ,  and
hydroxypro l ine  con ten t  in  a  dead  space
wound model  increased  s ign i f ican t ly  when
compared  to  con t ro l s  (P<0 .001) .  Upadhya
and  o thers  no t iced  the  s imi la r  wound
heal ing  e f fec ts  wi th  the  leaf  ex t rac t  o f  J .
grandj f lorum (11) .  Our  ea r l i e r  work  a l so

repor ted  the  s imi la r  e f fec t s  wi th  Pentas
lanceolata flower extract (12). The estimated
increase  in  hydroxypro l ine  con ten t  o f  the
granula t ion  t i ssue  indica ted  rapid  col lagen
turnover  thus ,  l ead ing  to  rap id  hea l ing  of
wounds  (13) .  The  above  ment ioned  pro-
healing actions of the extract may be due to
the  cons t i tuen ts  p resen t  in  i t .  Many
researchers reported the similar type of pro-
hea l ing  ac t ions  o f  cons t i tuen ts  p resen t  in
Aloe  Vera ,  Peperomia  ga l io ides ,  Anredera
di f fusa  and  Ja tropha  curcas  (14 ,  15) .
His to logica l  s tudies  of  the  t i ssue  obta ined
on day 10 from the extract- t reated animals
showed increased  wel l  o rganized  bands  of
co l lagen ,  more  f ib rob las t s  and  few
inf lammatory  ce l l s  when  compared  to
contro ls  which showed inf lammatory  ce l l s ,
scanty collagen fibres and fibroblasts.

The J. grandiflorum is known to  contain
methyl  an thrani la te ,  indol ,  benzyl  a lcohol ,
benzy l  ace ta te ,  and  the  t e rpenes  l ina lo l
and  l ina ly l  ace ta te .  Our  p re l iminary
phytochemical study confirmed the presence
of  t r i t e rpenoids .  The  f lavonoids ,  (16)  and
t r i t e rpenoids  (17)  a re  known to  p romote
the  wound-hea l ing  process  main ly  due
to  the i r  as t r ingen t  and  an t imicrob ia l
proper t i es ,  which  seem to  be  respons ib le
for wound contraction and increased rate of
ep i the l ia l i sa t ion .  The  an t i - in f lammatory
ac t ion  of  t r i t e rpene  a lcohols  p resen t  in
the  compos i tae  f lowers  have  been  wel l
documented (18). Our results lend credibility
to  these  observa t ions .  We cannot  ru le  ou t
the  p resence  of  o ther  phytochemica l
which  promote  wound  hea l ing .  Fur ther
phytochemica l  s tud ies  a re  sugges ted  to
isolate, characterize and identify the specific
act ive  compounds in  th is  p lant  responsible
for wound healing activity.

TABLE I : Wound healing activity of J. grandi f lorum
f lowers  in  the  exc i s ion  wound  mode l .

Parameter Control S t a n d a r d Exper imental

Wound area
(mm 2)
Day 1 260.40± 0.160 260.60± 0.22 260.60± 0.22
Day 5 176.44± 0.17 171.40± 0.15 163.44± 0.17

(32%) (35%) (37%)
Day 11 80.91± 9.50 59.36± 11.16 57.00± 0.51**

(54%) (65%) (65%)
Epitheli-
alization 16.60± 0.30 14.2± 0.13 12.30± 0.13**
time (days)

n=10  *P .<0 .05 ,  **P<0.001  vs .  con t ro l .
Va lues  a re  mean±SE.

TABLE I I : Wound healing activity of J. grandiflorum
f lowers  in  the  dead space wound model .

Parameter Control Exper imental

We granulation tissue 128.2 ± 4.20 395.9 ± 3.4**
weight (mg/100 g rat)
Dry granulation tissue 30.3 ± 0.68 60.0 ± 1.2**
weight (mg/100 g rat)
Hydroxyproline 48.3 ± 2.29 95.1 ± 1.4**
(mg/g tissue)

n=10  *P .<0 .05 ,  **P<0.001  vs .  con t ro l .
Va lues  a re  mean±SE.
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The present study has demonstrated that
an ethanol extract of J. grandiflorum flower
has propert ies  of  promoting wound heal ing
ac t iv i ty  compared  wi th  con t ro l s .  Wound
cont rac t ion  and  increased  hydroxypro l ine
content  suppor t  the  J .  grandi f lorum in  the
top ica l  t rea tment  and  management  o f
wounds .
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