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Abstract  :  The  immunomodula tory  e f fec t  of  aqueous  ex t rac t  of  Acacia
catechu commonly known as Katha or Karangali was studied at two doses
of  5  mg/kg  and  50  mg/kg  ora l ly .  The  e f fec t  was  s tud ied  in  neut rophi l
adhesion test, mice lethality test, carbon clearance assay, cyclophosphamide
induced  neu t ropen ia ,  se rum immunoglobu l in  l eve l s  and  the
heamagglutination test .  Acacia catechu extract  showed an increase in the
neutrophil adhesion to the nylon fibres, produced a significant increase in
the phagocytic index and a significant protection against cyclophosphamide
induced neutropenia indicating its effect on cell mediated immunity. On the
other hand, Acacia catechu extract  produced a significant increase in the
serum immunoglobulin levels, increase in the haemagglutination titre values
and  decreased  the  mor ta l i ty  ra t io  in  mice ,  sugges t ing  i t s  e f fec t  on  the
humoral arm of the immune system. From the above results, it was concluded
that the aqueous extract of Acacia catechu has a significant effect on both
cel l  mediated and humoral  immunity.
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INTRODUCTION

Immunomodula tory  agents  a re  used  to
e i ther  suppress  o r  s t imula te  the  immune
respons iveness  of  an  organism aga ins t  the
invad ing  an t igens .  Severa l  p lan t  p roduc ts
have  been  repor ted  for  immunomodula tory
activity and many formulations of these plant
produc ts  a re  ava i lab le  to  enhance  the
immune sys tem.

The dried bark of Acacia catechu (family:
leguminosae ,  sub  fami ly :  mimos iasae)
commonly known as  Katha or  Karangal i  is
wide ly  used  in  Ind ia  fo r  i t s  va r ious

pharmacolog ica l  e f fec t s .  I t  i s  used  in  the
t rea tment  o f  pass ive  d ia r rhea  e i ther  a lone
or in combinat ion with cinnamon or  opium
(1). The concentrated aqueous extract known
as  Khayer  gum or  Kutch  i s  an  as t r ingent ,
cooling and digestive, beneficial in cough and
diarrhea ,  appl ied  external ly  to  u lcer ,  boi ls
and skin erupt ions  and is  used extensively
in Ayurvedic formulations (2) .  The bark in
combinat ion with other  drugs is  prescr ibed
for snakebite (1). The seeds of the plant are
repor ted  to  possess  hypoglycemic  ac t iv i ty
in  ra t s  (3 ) .  Acacia  ca techu  a lso  shows
hypotensive effect  (4).  The water decoction
of  Acacia  ca techu  i s  wide ly  consumed as
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cyc lophosphamide  (Endoxan  In jec t ion-
German Remedies ,  Ind ia ) ,  Ind ian  ink ,
gluteraldehyde (Merck,  Mumbai,  India) .

Organism : Pas teure l la  mul toc ida  of  bovine
or ig in  and i t s  vacc ine  were  obta ined  f rom
Ins t i tu te  o f  Animal  Hea l th  and  Veter inary
Biologicals,  Hebbal,  Bangalore,  India.

Treatment : The animals were distributed into
four groups consist ing of six animals each.
The first group served as control, the second
group received the s tandard drug -  Ocimum
sanctum extract (OSE) at a dose of 100 mg/kg
orally (5), the third and fourth group received
low dose and high dose of aqueous extract of
Acacia catechu at  5  mg/kg,  po (ALD) and
50 mg/kg, po (AHD) respectively. These small
doses  were  ca lcu la ted  f rom the  amount  of
Acacia catechu used to prepare health drinks
for  human consumption.  Mice lethal i ty test
had five groups, first  two groups served as
controls;  one positive control and the other
negat ive  control .

Exper imenta l  mode l s

1 . Neutrophil adhesion test (6, 7) :

Albino  Wis ta r  ra t s  were  d iv ided  in to
different groups and were treated orally with
drug or vehicle for 14 days. On day 14, blood
samples  were  co l lec ted  f rom the  re t ro -
orbital plexus into heparinized vials and the
d i f fe ren t ia l  l eukocyte  count  (DLC)  was
determined after fixing the blood smear and
s ta in ing  wi th  the  Leishmann’s  s ta in .  Af ter
the  in i t i a l  counts ,  b lood  samples  were
incubated with 80 mg/mL of nylon fibres for
10 min at 37°C. The incubated blood samples
were again analyzed for DLC. The difference
in  the  neu t rophi l  count  before  and  a f te r

health drink especial ly in Kerala and other
south Indian s ta tes .  I t  i s  bel ieved that  the
water  decoct ion can pur i fy  blood,  improve
sk in  tex ture  and  boos t  body’s  defence
mechanism (personal communication). Since,
the  p lan t  i s  wide ly  used  for  t rea tment  o f
var ious  a i lments  and  i s  a  cons t i tuen t  o f
many formulations, apart from its long term
use as  heal th  dr ink,  the  present  s tudy was
undertaken to invest igate  i ts  effect  on cel l
media ted  and  humora l  immuni ty  in  the
exper imenta l  an imal  models .

MATERIAL AND METHODS

Exper imenta l  an imals

Albino Wistar rats weighing between 180–
220  g  and  Swiss  a lb ino  mice  weigh ing
be tween  25–35  g  was  used .  Ins t i tu t iona l
Animal  E th ics  Commit tee  approved  the
exper imenta l  p ro toco l .  Animals  were
maintained under s tandard condit ions in an
animal house approved by the Committee for
Purpose  of  Cont ro l  and  Superv is ion  on
Exper iments  on  Animals  (CPCSEA) .  The
animals  were  g iven  pe l le t  food  (Lip ton
Ind ia  L td . ,  Mumbai ,  Ind ia )  and  wate r
ad l ib i tum.

C h e m i c a l s

Acacia  ca techu  was  procured  f rom the
Regiona l  Research  Ins t i tu te ,  Banga lore ,
Ind ia .  A voucher  spec imen i s  p reserved
in  the  Regiona l  Research  Ins t i tu te  fo r
fu ture  re fe rence  (RRI /BNG/SMP drug
Authentication/2007-08/56). Ethanolic extract
of  Ocimum sanc tum (Phyto tech  ex t rac t s ) ,
Leishmann’s  s tain (Merck,  Mumbai ,  India) ,
WBC di lu t ing  f lu id ,  z inc  su lphate ,  bar ium
chlor ide  (Nice  Chemica l s ,  Cochin ,  Ind ia ) ,
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The turbidity developed was measured using
a  d ig i ta l  nephe lo  tu rb id i ty  mete r .  The
turb id i ty  ob ta ined  ( sample-b lank)  was
compared wi th  that  obta ined wi th  s tandard
bar ium su lpha te  (BaSO 4)  so lu t ion .  The
turb id i ty  ob ta ined  wi th  th i s  so lu t ion  was
expressed as 20 zinc sulphate turbidity (ZST)
u n i t s .

5 . Indirect Haemagglutination Test (14, 15) :

Rats were pretreated with the drugs for
14 days  and each ra t  was  immunized wi th
0.4 mL of 5×109 SRBC/rat through ip route,
inc lud ing  con t ro l  ra t s .  The  day  of
immunization was referred to as day 0. The
drug  t rea tment  was  con t inued  for  ano ther
14 days  and b lood samples  were  col lec ted
from each rat  on day 15 for  determinat ion
of  Haemagglut ina t ing  Ant ibody (HA) t i t re .
The t i t re value was determined by t i t rat ing
serum dilutions with SRBC (1.25×109 cell) in
a microtitre plate. The plates were incubated
at  room temperature  for  2  h and examined
visua l ly  fo r  agg lu t ina t ion .  The  min imum
volume of  se rum requi red  to  p roduce
haemagglut inat ion was noted and expressed
as HA t i t re .

3 . Cyclophosphamide  induced  neu tropenia
(16, 17) :

Swiss albino mice received the drug or
vehicle oral ly for  10 days.  On 10th day,  a
neutropenic dose of  cyclophosphamide (200
mg/kg ,  sc )  was  admin is te red  and  th i s  day
was labeled as day zero. Blood samples were
co l lec ted  th rough  re t ro -orb i ta l  ve in .  The
total  leucocyte count  (TLC) and DLC were
per formed pr io r  to  and  on  day  3  a f te r
injection of cyclophosphamide. The TLC and
DLC in treated groups were compared with

incubation of blood sample with nylon fibres
was  de te rmined .

2 . Carbon clearance test (8–10) :

The four groups of Swiss albino mice were
adminis te red  drug  or  veh ic le  fo r  5  days
ora l ly .  Af ter  48  h  of  the  las t  dose  of  the
drug ,  mice  were  in jec ted  wi th  0 .1  mL of
Indian ink via the tail  vein.  Blood samples
were withdrawn at 0 min and 15 min. A 50
µl  b lood sample  was  mixed wi th  4  mL of
0 .1% sodium carbona te  so lu t ion  and  the
absorbance of  this  solut ion was determined
a t  660  nm.  The  phagocyt ic  index  K was
calculated using the following equation :

K = (Loge OD1-Loge OD2)/15

Where  OD1 and  OD2 are  the  op t ica l
densit ies at  0 and 15 min respectively.

4 . Effect on serum immunoglobulins (11–13) :

Albino ra ts  were  t rea ted  wi th  the  drug
or vehicle orally for 21 days. Six hours after
the  last dose, blood  samples were  collected
and  the  se rum was  separa ted  by
centrifugation, the collected serum was used
for  es t imat ion  of  immunoglobul in  l eve l s .
Br ie f ly ,  fo r  each  se rum sample  to  be
analyzed, a control tube containing 6 mL of
d i s t i l l ed  wate r  and  a  t es t  tube  con ta in ing
6 mL of zinc sulphate solution were prepared.
To each, 0.1 mL of serum was added from a
p ipe t te .  They  were  inver ted  to  enab le
complete mixing of the reagents and left to
stand for 1 h at room temperature in plugged
tubes. The pH of the solution was monitored
through out  the  exper imenta l  per iod  us ing
pH meter .  The  f i r s t  tube  se rved  as  b lank
and the  second tube  was  taken as  sample .
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the values of the control  group.

6 . Mice lethality test (14, 18) :

Swiss  a lbino female  mice  were  divided
into  f ive  groups,  the  f i rs t  group served as
negative control and it received only vehicle
and  no  vacc ina t ion  and  the  second  group
served as an positive control and was given
vehicle and vaccination. The drug or vehicle
was administered orally for 21 days. On the
7 th  and  17 th  day  of  the  t rea tment ,  the
animals  received haemorrhagic  Sept icaemic
(HS) vaccine alum precipitated I.P Vet. (0.2
mL/mice, sc).  On the 21st day, the animals
were challenged subcutaneously with 0.2 mL
of  25  LD 50 dose  of  Pas teure l la  mul toc ida
organism (bovine origin) containing 107 cells
per  mL.  The  an imals  were  observed  for  a
period of  72 h and the mortal i ty rat io was
determined us ing  the  formula .

Morta l i ty  ra t io : Number  of  animals  dead
Total  number  of  animals

Stat i s t i ca l  ana lys i s

The statist ical  significance was assessed
using one-way analysis of variance (ANOVA)
followed by Dunnett’s comparison test .  The
va lues  a re  expressed  as  mean±SEM and
P<0.05 was considered significant.

RESULTS

Neutrophi l  adhesion test :  When blood samples
were incubated with nylon fibres, a reduction
in neutrophil percentage due to the adhesion
of  neu t rophi l s  to  the  ny lon  f ib res  was
observed .  The  percen tage  reduc t ion  in  the
neutrophil count in nylon fibre treated blood
samples from the treated groups – ALD, AHD

and OSE was  s ign i f ican t ly  (P<0.01)  more
compared to the control group (Table I) .

TABLE I : Ef fec t  on  neu t roph i l  adhes ion  in  r a t s .

Neutrophil (%) Difference
Trea tmen t

UB (A) NFTB (B) A - B

Vehicle 24.50± 0.85 20.65± 1.08 3.85± 0.47
(1 mL/kg, po)
O S E 20.00± 1.86 10.32± 0.55 9.68± 1.58**
(100 mg/kg, po)
ALD 22.32± 1.05 11.50± 1.40 10.80± 1.16**
(5 mg/kg, po)
A H D 22.66± 1.05 10.66± 1.05 12.00± 0.78**
(50 mg/kg, po)

All  values are mean±SEM, n=5-6,  **P<0.01 when
compared  to  con t ro l  g roup .

Carbon c learance  assay

Administration of ALD (5 mg/kg, po) and
AHD (50 mg/kg,  po)  produced increase  in
clearance of carbon particles from blood as
ind ica ted  by  a  s ign i f ican t  inc rease  in
phagocyt ic  index  (P<0.01) .  The  OSE a l so
produced a s ignif icant  increase (P<0.01) in
the phagocytic index (Table II).

Serum immunoglobul in  l eve l s

The administration of ALD (5 mg/kg, po)
and  the  OSE s ign i f ican t ly  increased  the
serum immunoglobul in  l eve l s  when
compared to control. The AHD did not show
any s ign i f ican t  inc rease  in  se rum
immunoglobulin level when compared to the
control (Table II).

Indirec t  haemagglut inat ion  tes t

The  heamagglu t ina t ion  an t ibody  t i t re
va lue  was  s ign i f ican t ly  reduced  by  a l l
the  t rea tments  as  compared  to  the  cont ro l
(Table II).
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T A B L E I I : Ef fec t  on  phagocy t i c  index  in  ca rbon
clearance assay,  serum immunoglobu l in
leve l s  and  HA t i t r e  in  ind i rec t
heamagglu t ina t ion  t e s t .

Treat- Phagocytic S e r u m H A
m e n t i n d e x i m m u n o - t i tre

globulin level
(ZST units)

Vehicle 0.0090± 0.0025 17.076± 0.308 7.083± 1.357
(1 mL/
kg, po)
O S E 0.0390± 0.0074** 27.165± 0.658** 0.055± 0.039**
(100 mg/
kg, po)
ALD 0.0385± 0.0046** 24.390± 1.016** 0.050± 0.040**
(5 mg/
kg, po)
A H D 0.0638± 0.0049** 14.350± 1.123 0.883± 0.512**
(50 mg/
kg, po)

Al l  va lues  a re  mean±SEM,  n=6 ,  **P<0 .01  when
compared  to  con t ro l  g roup ,  n sP>0 .05 ;  ++P<0 .01 ,
when  compared  to  low dose .

Cyclophosphamide  induced  neutropenia

Administration of Cyclophosphamide  (200
mg/kg, sc) produced a decrease in neutrophil
count  in  a l l  the  g roups .  However ,  the
reduc t ion  in  neu t rophi l  count  was  l ess  in
ALD and OSE t rea ted  groups  compared to
control. The ALD administration produced a
46 .65% reduc t ion  in  TLC and  27 .28%
reduc t ion  in  neu t rophi l  count  and  OSE
treated group had 44.80% reduction in TLC
and about  30 .27% reduc t ion  in  neu t rophi l
count  compared  to  43 .04% reduc t ion  in
neutrohpil count and 58% reduction in TLC
in  cont ro l .  However ,  the  AHD did  no t
produce any significant effect  in neutrophil
reduc t ion  when  compared  to  con t ro l
(Table III).

Mice  l e tha l i ty  tes t

The ALD (5 mg/kg, po) and OSE (100 mg/kg, po)
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showed a 33.33% reduction in mortality compared
to positive control and about 50% reduction as
compared with the negative control. The AHD
(50 mg/kg, po) produced a 16.67% reduction
as  compared to  pos i t ive  cont ro l  and about
33.34% reduct ion  as  compared  to  negat ive
con t ro l .

reaching the site of inflammation (7). Acacia
catechu at both the doses in albino rats has
showed a  s ign i f ican t  inc rease  in  the
neutrophil adhesion to nylon fibres. This may
be due to the upregulation of the β2 integrins
tha t  a re  p resen t  on  the  sur face  o f  the
neu t rophi l s  th rough  which ,  they  adhere
firmly to the nylon fibres. Hence, it  can be
infe r red  tha t  Acac ia  ca techu  causes  the
s t imulat ion of  neutrophi ls  towards  the  s i te
of  inf lammation.

The carbon clearance test was carried out
to  eva lua te  the  e f fec t  o f  d rugs  on  the
reticulo- endothelial system (RES). This is a
diffuse system comprising of phagocytic cells,
comprising of fixed tissue macrophages and
mobile macrophages. The phagocytic cells in
th i s  sys tem compr ise  the  mononuc lear
phagocyte  sys tem (MPS) ,  and  the
macrophage is  the major  different iated cel l
in the MPS. Cells of the RES and MPS are
known to  be important  in  the  c learance of
par t i c les  f rom the  b loods t ream.  When
colloidal ink containing carbon particles are
in jec ted  d i rec t ly  in to  the  sys temic
circulat ion,  the rate of  clearance of  carbon
from the blood by macrophage is  governed
by an exponential  equat ion (8,  10) .  Acacia
ca techu  a t  bo th  doses  and  OSE showed
significant increase in the phagocytic index.
Hence ,  these  agen ts  may  s t imula te  the
re t icu loendothe l ia l  sys tem.

The estimation of serum immunoglobulin
leve l  i s  a  d i rec t  measure  to  de tec t  the
humora l  immuni ty .  Serum immunoglobul in
re fe rs  to  a  g roup  of  se rum molecu les
produced by B-lymphocytes, they are soluble
and  secre ted  form of  B-ce l l  receptors  and
are produced to a maximum level to counter
the invasion by an ant igen,  hence they are

TABLE IV : Ef fec t  in  mice  l e tha l i ty  t e s t .

Trea tmen t D a y D a y D a y Mortal i ty
1 2 3 rat io

Negative control 1 5 – 1 0 0
Positive control – 2 3 83 .33
+ Vaccination
OSE + Vaccination – 2 1 5 0
ALD + Vaccination – 1 2 5 0
AHD + Vaccination 1 2 1 66 .66

n = 6 .

DISCUSSION

The results of the present study suggest
tha t  Acacia  ca techu  may s t imula te  ce l l
mediated immunity as shown by an increase
in  neu t rophi l  adhes ion  to  ny lon  f ib res ,
increase in macrophage induced phagocytosis
in  ca rbon  c lea rance  tes t  and  reduc t ion  in
cyc lophosphamide  induced  neu t ropenia .  I t
a l so  s t imula tes  humora l  immuni ty  as
ind ica ted  by  an  increase  in  se rum
immunoglobul in  leve ls ,  increased  an t ibody
t i t re  in  indirect  heamagglut inat ion test  and
reduction in mortality in mice lethality test.
The  ALD was  more  e f fec t ive  than  AHD
except  in  neu t rophi l  adhes ion  where  the
later  showed bet ter  effect .

The  adhes ion  of  neu t rophi l  to  ny lon
fibres indicates the migration of cells in the
blood vessels and the number of neutrophils
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a l so  ca l led  as  an t ibodies .  Blood  con ta ins
th ree  types  o f  g lobul ins -a lpha ,  be ta  and
gamma,  based  on  the i r  e lec t rophore t ic
migra t ion  ra te .  In  the  p resen t  s tudy ,
es t imat ion  of  se rum immunoglobul ins  was
carried out using zinc sulphate turbidity test
(ZST) (11). This test determines the amount
of immunoglobulins present in the serum. A
small amount of serum was added to a zinc
sulphate solution and allowed to incubate at
room tempera ture  fo r  1  h .  Z inc  su lpha te
causes precipitation of the immunoglobulins,
which  makes  the  so lu t ion  c loudy  ins tead
of  c lea r .  Th is  t es t  i s  fa i r ly  spec i f ic  fo r
immunoglobul ins ,  bu t  does  no t  do  a  very
good  job  of  quan t i t a t ing  them and  i t  i s
difficult to distinguish a borderline problem.
However ,  th i s  t es t  i s  re la t ive ly  qu ick  and
inexpensive test (12).  Its drawbacks include
the  dependence  of  resu l t s  on  a  number  of
fac tors ,  such  as  t ime ,  t empera ture ,  and
par t icular ly  pH of  the  react ion mixture .  A
ser ious  drawback is  the  dependence of  the
f ina l  turb id i ty  on  pH of  the  z inc  su lphate
solution.  Prolonged storage or even a short
exposure  to  a tmospher ic  ca rbon  d iox ide
cons iderab ly  changes  pH and  a f fec t s  the
result of the reaction. The possible ways of
overcoming this problem are buffering or the
use of pH indicators (13). The turbidity was
expressed  as  ZST uni t s ,  which  in  tu rn
ind ica te  the  amount  o f  immunoglobul in
present  in the sample.  Acacia catechu  a t  a
low dose  showed a  s igni f icant  increase  in
the  serum immunoglobul in  level .

The indirect  haemagglut inat ion test  was
carried out to determine the effect of Acacia
ca techu  on the  humora l  immuni ty  sys tem.
This system involves interaction of B cells
wi th  the  an t igen  and  the i r  subsequent
proliferation and differentiation into antibody

secre t ing  ce l l s .  These  an t ibodies  b ind  to
an t igen  and  neu t ra l i ze  i t  o r  fac i l i t a te  i t s
e l iminat ion  by cross  l inking to  form la tex
that is  more readily ingested by phagocytic
cel ls  (14,  15).  When the test  animals  were
pretreated with Acacia catechu and OSE, the
l i t re  va lues  of  c i rcu la t ing  an t ibodies  were
increased. The test  involves the preparation
of double dilutions of serum samples and the
addition of constant amount of the SRBC. If
the serum contains antibodies to the SRBC,
there  wi l l  be  agglu t ina t ion  because  of  the
format ion  of  an t ibody  br idges  wi th  the
ne ighbour ing  e ry throcytes  and  these  se t t l e
a t  the  bot tom as  la tex.  Unagglut inated red
blood cel ls  appear in the well  bottom as a
bu t ton .  Somet imes ,  even  i f  the  sample  i s
an t ibody-nega t ive ,  e ry throcy tes  do  no t
stream but instead blanket the well  bottom,
indicat ing the  haemagglut inat ion.  To avoid
this  fa lse  resul t ,  the SRBC were incubated
wi th  the  se rum in  one  wel l  and  wi thout
the  se rum but  on ly  PBS in  ano ther  wel l .
I f  haemagglu t ina t ion  was  de tec ted  in
the  se rum wel l s  bu t  no t  in  con t ro l  wel l s ,
the  resu l t  was  recorded  as  a  t i t re .  Acac ia
ca techu  a t  bo th  the  doses  showed a  very
significant effect on the circulating antibody
t i t r e .

Cyc lophosphamide  induces  myelo
suppress ion  in  the  exper imenta l  an imals .
I t  be longs  to  n i t rogen  mus ta rd  subc lass
of  a lky la t ing  agen ts  and  ac t s  as  an
immunosuppress ive  agen t  by  caus ing
alkylation of DNA, in turn by interfering in
DNA synthesis and function. It is also used
extens ive ly  as  immunosuppressan t  (16) .
Acacia catechu at a low dose caused a 27.28%
reduct ion in  the  cyclophosphamide induced
neutropenia suggest ing that  i t  may have an
ef fec t  on  the  haemopoet ic  sys tem.  The
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p reven t ion  of  neu t ropenia  induced  by
cyclophosphamide may be through activation
of  macrophages ,  which  secre te  a  l a rge
number  o f  subs tances  inc lud ing  co lony
s t imula t ing  fac tor  and  in te r leuk in  1  (16 ,
17).

The  mouse  le tha l i ty  t es t  i s  one  of  the
impor tan t  t es t s  conduc ted  wor ldwide  to
eva lua te  se ro log ica l  responses  in  an imals
immunized  wi th  vacc ines .  The  mouse
le tha l i ty  t es t  involves  in jec t ing  mice  wi th
the  vacc ine  pr io r  to  the  admin is t ra t ion  of
the  bac te r ia l  cu l tu re  and  de te rmin ing
the  mor ta l i ty  ra t io  (14 ,  18) .  Pas teure l la
mul toc ida  i s  an  organ ism,  which  i s
pathogenic to mice and acts by infecting the
normal airway pathways. In this model,  the
mice were vaccinated with HS vaccine twice
before the administration of 25 LD50 dose of
the  o rgan ism.  The  vacc ina t ion  causes  the
production of antibodies.  If  the drug has a
tendency  to  increase  the  p roduc t ion  of
antibodies to an extent that they can counter
the  invad ing  pa thogen ,  then  the  an imals
survive. Acacia catechu at low dose and the
standard drug – OSE showed a 50% reduction

in  the  morta l i ty  ra t io .

The low dose of Acacia catechu was more
ef fec t ive  compared  to  the  h igh  dose .  The
reason for exact mechanism of this can not
be  expla ined .  There  a re  many cons t i tuents
presen t  in  the  Acac ia  ca techu ,  the  main
cons t i tuen ts  a re  ca tech ins  tha t  inc lude
ca tech in  and  ep ica tech in .  Both  these
catechins are present  in many other plants ,
and these  p lants  are  repor ted  for  d i f ferent
ac t iv i t ies .  The  tea  ca techins  a re  known to
possess  an t ibac te r ia l ,  an t iv i ra l ,  an t icancer ,
an t i in f lammatory  and  an t iox idan t  ac t iv i ty
to  name few.  The  exac t  cons t i tuen t ( s )
responsible for the immunomodulatory effect
i s  no t  known.  However ,  the  ca tech ins ,  by
v i r tue  o f  the i r  an t imicrob ia l  (19 ,  20) ,
an t i in f lammatory  (21) ,  an t iv i ra l  (22 ,  23)
and  an t iox idan t  (24)  e f fec t  may  be  the
main  cons t i tuen ts  respons ib le  fo r  the i r
act ivi ty .

The resul ts  of  the  present  s tudy shows
that  the aqueous extract  of  Acacia catechu
have  s ign i f ican t  e f fec t  on  bo th  the  ce l l
media ted  and  the  humora l  immuni ty .
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