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Inflammation is one of the cooperative reac-
tions of many functions of body towards an injury
by physical, chemical or biological agents. What
appears to be characteristic of such ìpattern reac-
tionsî is that they do not depend as much as on the
nature of aggressive (or noxious) agent, but mainly
on the manner by which organism can metabolize its
defensive resources (1). More recently, inflamma-
tion was described as ìthe succession of changes,
which occurs in all living tissues when it is injured,
provided that the injury is not of such a degree as to
at once destroy its structure and vitality.
Furthermore, inflammation is considered corner-
stone of pathology in that the changes observed are
indicative of injury and diseaseî (2). Anti-inflam-
matory agents are used in the treatment of inflam-
mation of various types. Nonsteroidal anti-inflam-
matory drugs (NSAIDs) are used to treat different
arthritis, other inflammatory diseases and in man-
agement of different postoperative conditions. The
anti-inflammatory effect of these drugs (NSAIDs) or
asprin-like drugs is due to their ability to inhibit
activities of cycylooxygenases (COX), enzymes

which mediate the production of prostaglandins.
There are two isoforms of COX viz; COX-1 and
COX-2. It is thought that anti-inflammatory actions
of NSAIDs are caused by the inhibition of COX-2,
whereas the unwanted side effects, such as gastroin-
testinal and renal toxicity, are caused by the inhibi-
tion of COX-1 (3).

In present fast moving world, allopathy had
covered a great field in medicine. But their constant
use for long duration may cause many side effects,
which are not noticeable in earlier stages. Use of
herbal and other naturally based medicines has a
long history with minimum or no side effects, which
are used in traditional system of medicine like
Ayurveda, Unani and Siddha as home remedy for
various diseases. However, utilization of whole
plant, plant crude preparation and isolated active
constituents with biological activity, which are used
as folk remedies for various diseases shows way for
new alternative treatment. In recent years, investiga-
tion of bioactive natural products has assumed a
greater sense of urgency in response to the expand-
ing human population for good health. On the other
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hand, we have to depend on allopathic medicines for
quick results, which in long term lead to severe side
effects.

Sudarshanam oil is a polyherbal formula of
which Tinospora cordifolia, Curcuma longa,
Terminalia chebula, Emblica officinalis, Andro-
graphis paniculata and Terminalia belerica are the
main ingredients. The active phytochemicals are
tannins, glycosides, flavonoids and triterpenoids.
Sudarshanam oil is processed traditionally and
encapsulated in soft gel form. It is a novel anti-
inflammatory polyherbal preparation and also pos-
sesses analgesic, antipyretic, antioxidant and
immunomodulatory activites. Till now, the research
work has been done only on the individual plant
extracts or the combination of two to three extracts,
but this is the first time that we worked on many
plant extracts together to get the anti-inflammatory
effect. 

It is reported that andrographolide, an active
component of Andrographis paniculata, inhibits
inflammatory responses by rat neutrophils. To fur-
ther elucidate the possible mechanism underlying
andrographolideís effect, N-formyl-methionyl-
leucyl-phenyl-alanine (FMLP)-induced adhesion
and transmigration of isolated peripheral human
neutrophils were studied. Pretreatment with andro-
grapholide concentration dependently prevented
FMLP-induced neutrophil adhesion and transmigra-
tion in rats (4). The minimum lethal dose of these
compounds by oral administration was greater than
20 g/kg (5). The anti-inflammatory effect of all com-
pounds disappeared in adrenalectomized animals.
Administration of major diterpenoids did not signif-
icantly affect inflammatory hyperplasia and migra-
tion of leucocytes into inflammatory focus (5). The
inhibition of carrageenin- and dextran-induced
edema by water fraction of methanol extract of
Emblica officinalis has been proved. One of the con-
cepts is that this plant has anti-inflammatory activi-
ty. The main anti-inflammatory mechanism of this
extract is through its antimigration activity and it
does not influence production of lipid mediators
either through COX or lipoxygenase pathway (6).
The aqueous extract of the stem of Tinospora cordi-
folia antagonizes effects of agonists such as 5-HT,
histamine, bradykinin and PG-E1 and E2 on rabbit
smooth muscles. The anti-inflammatory activity of
this plant resembles that of NSAID agents (7). 

When whole spice of turmeric or Curcuma
longa (curcumin) were fed to rats at doses normally
consumed by humans, it did not cause any adverse
effect on growth, feeding efficiency ratio, erythro-
cytes, leucocytes or on the level of blood con-

stituents (8). Curcumin and sodium curcuminate
exhibited strong anti-inflammatory activity in
carageenin-induced paw edema after intraperitoneal
administration in rats (9). The hepatoprotective
effect of Terminalia chebula fruit extract was attrib-
uted to its prominent antioxidative and membrane
stabilizing activities. The biochemical and
histopathological examinations were found to be
normal (10). The healing activity of the ethanol
extract of Terminalia belerica along with Emblica
officinalis and Terminalia chebula against
indomethacin-induced stomach ulceration was stud-
ied and compared with that of misoprostol, proved
to be potent antioxidant agents (11). The combina-
tion of three herbal extracts of Emblica officinalis,
Terminalia bellerica and Terminalia chebula com-
bined called as ìTriphalaî has been proved to be
active component as anti-inflammatory agent (12).

We report the study of subacute toxicity of this
polyherbal preparation named as ìSudarshanam oilî
specifically, on hematological parameters of Wistar
rats, which were examined in detail to evaluate the
repeated exposure toxicity in these animals. The
study may support the drug to prove itself as a boon
drug for any kind of inflammation in human beings. 

EXPERIMENTAL

Materials and methods 

Sudarshanam oil, the polyherbal formulation
was prepared from Tinospora cordifolia, Curcuma
longa, Terminalia chebula, Emblica officinalis,
Andrographis paniculata and Terminalia belerica by
a crude extraction method. All the required parts of
the respective plants were collected, shade dried and
crushed mechanically to get in their powder forms.
The extractions of all these herbals were found to be
stable together in corn oil. Thus, corn oil was used
as a vehicle.

Young healthy adult, male and female Wistar
rats of 8-10 weeks showing normal physical and
behavioral veterinary examination were chosen for
the experiment. The animals were obtained from
Cadila Pharmaceuticals Ltd., Ahmedabad, India.
They were provided feed and water ad libitum and
were maintained under laboratory conditions. Forty-
eight such animals were divided into 4 groups of 6
males and 6 females each. Group I served as control
and received only corn oil (15 mL/kg) as vehicle.
Groups II, III and IV served as low, mid and high
dose treated groups, respectively. Group II received
5 mL/kg body weight Sudarshanam oil, while
groups III and IV received 10 mL/kg b. w. and 15
mL/kg b. w. Sudarshanam oil, respectively. All the
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animals were given doses orally using a feed-
ing tube attached to a hypodermic syringe, for
28 days. 

On the completion of the treatment the
rats were kept for overnight fasting. On 29th

day the rats were weighed and underwent CO2

anesthesia. The blood was collected by car-
diac puncture in the vaccutainer containing
EDTA coating so that blood did not clot.
These blood samples were used to estimate
hematological parameters such as RBC [red
blood corpuscles (◊106/µL)], WBC [white
blood corpuscles (◊103/µL)], neutrophils (%),
lymphocytes (%), monocytes (%), eosinophils
(%), HCT [hematocrit (%)], MCV [mean cor-
puscular volume (fL)], MCH [mean corpuscu-
lar hemoglobin (pg)], MCHC [mean corpus-
cular hemoglobin concentration (g/dL]. PLT
[platelets (X103/µL)] and hemoglobin (g/dL).
All these hematological parameters were esti-
mated with the help of hematology analyzer
(Advia-120).

For all the parameters a minimum of 10
replicates were studied. The statistical test
used for analysis of the obtained data was the
unpaired two tail Studentís ëtí test, where the
p < 0.05 has been considered as statistically
significant and p < 0.01 is considered as high-
ly significant.

RESULTS AND DISCUSSION

Table 1 shows the hematological data for
males of all the four groups, while Table 2
shows the hematological data of the females
for all the four groups. The results revealed
that there was no significant difference found
in all the parameters of both males and
females. The data of all the parameters were
comparatively normal and were near to the
data of the control group. There was no alter-
ation found in any of the parameters in the
data of high dose groups of both the sexes. 

Oral administration of Sudarshanam oil
for a period of 28 days revealed a continuous
increase in body weight of male and female
animals belonging to all treatment groups.
This indicates that oral administration of
Sudarshanam oil did not produce any adverse
effect on growth rate of animals. Thus, these
results correlate with the results of study con-
ducted on albino rats reporting the effects of
Immu-21 (containing extracts of Tinospora
cordifolia, Withania somnifera, Emblica offic-
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inalis and Ocimum sanctum), which showed
body weight gain in rats in treated groups as
compared to control groups. Also there was no
adverse effect on food consumption, growth
retardation, hemopoietic system and no toxic
effect was observed on vital organs such as
liver, kidney, spleen, heart and lungs after
postmortem examination of control and exper-
imental groups (13).

Treatments of Sudarshanam oil at all the
doses shows normal hematology (RBC, WBC,
HCT, MCV, MCH, MCHC, hemoglobin etc.)
as compared to control group. Immune activa-
tion of immunomodulatory activities of
Triphala (Terminalia chebula, Terminalia
belerica and Emblica officinalis) were
assessed by testing various neutrophil func-
tions like adherence, phagocytosis (phagocytic
index (P.I.) and avidity index (A.I.) and nitro
blue tetrazolium (NBT) reduction in albino
rats. Hence, the study had divulged that oral
administration of Triphala appears to stimulate
the neutrophil functions in immunized rats and
stress induced suppression in the neutrophil
functions were significantly prevented by
Triphala (14). Another study revealed that
addition of aflatoxin (0.5-2.0 microgram/mL)
to RBC suspension caused a significant dose-
dependent increase in the rate of hemolysis.
However, concurrent addition of aflatoxin (2.0
mg/mL) and extracts of turmeric and curcum-
in caused a dose-dependent retardation in afla-
toxin-induced hemolysis (15). One of the stud-
ies indicated that Andrographis paniculata and
Vitamin E may act as putative protective agent
against nicotine induced tissue injury and may
pave a new path to develop suitable drug ther-
apy (16). It was proved by one of the findings
that out of several ill-defined compounds pres-
ent in Andrographis paniculata, ANDRO and
AGPs are potential bioactive compounds
responsible for protection against ethanol-
induced toxicity (17). 

CONCLUSION

Based on the results obtained it can be
concluded that Sudarshanam oil, the poly-
herbal preparation, is highly potent anti-
inflammatory drug which acts efficiently on
the hematological parameters and did not
show any toxicity in the subacute study. It also
clears that the ìno observed adverse effect
level (NOAEL)î dose is 15 mL/kg b. w. Thus,
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the drug proves to be very potent against any kind of
inflammation and can be considered as a challenge
against allopathic inflammatory drugs and stands as
boon drug for humankind.
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