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ABSTRACT

Present study was aimed to evaluate the effect HiOwna-Jr. (FFD-410) on vital biochemical, hematological, immuno-
logical and cognitive functions in rats; also in vitro antioxidant studies were carried out to evaluate the antioxidant ca-
pacity of FFD-410. Animals of respective groups were treatment with FFD-410 for 90 days and blood samples were
collected for the estimation of biochemical, hematological parameters and serum immunoglobulin levels; haemoagglu-
tination assay was carried out using Sheep Red blood cells (SRBC’s). In addition, effect of FFD-410 on cognition and
memory was evaluated by modified elevated plus maze test. Apart from in vivo studies, in vitro studies such as DPPH
radical scavenging assay, reducing power assay and ORAC assays were carried out to evaluate the free radical scav-
enging and antioxidant activity of FFD-410. Pretreatment with FFD-410 for 90 days did not bring about any change in
serum biochemical and hematological parameters and relative organ weights etc., which could account for its wide
safety margin at tested dose levels (2.5 and 5.0 g/kg, p.o.). However, FFD-410 showed potent immunostimulant activity
by elevating the serum immunoglobulins and haemoagglutination titer values, also the pretreatment with FFD-410
showed dose dependent improvement in short-term cognition and memory in elevated plus maze test. Furthermore, in
vitro antioxidant studies FFD-410 exhibited significant and dose dependent free radical scavenging and antioxidant ac-
tivity as assessed by DPPH (ICs value of 1162.6 pg/ml), reducing power and ORAC assays (Trolox equivalence/g of
76.1). These findings suggest that, FFD-410 possess very good antioxidant, cognition improving and potent immu-
nostimulant properties. Also, there was no significant change in the serum biochemical and hematological parameters
and relative organ weights were observed after 90 days treatment with FFD-410, which could account for its wide sa-
fety of margin at tested dose levels (2.5 and 5.0 g/kg. p.o.).

Keywords: HiOwna-Jr.; Herbal Nutritional Supplement; Antioxidants; ORAC Assay; Hematology; Immunomodulator;
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1. Introduction In US, majority of the adults are regularly using the
products containing essential nutritional supplements in
order to maintain wellness or treat an illness. In this con-
text, natural products are very commonly used in the folk
medicine to treat various nutrition related diseases/dis-
orders, but the information supporting the efficacy of na-
tural products was anecdotal [3].

However, high quality and hypothesis-driven studies
in animals and humans as well as in vitro systems have
“Conflicts of interest: The authors declare no conflicts of interest. gre.atly contributed to our knowledge of the Sa.'fety o
“Corresponding author. efficacy of these products and also have helped in under-

Dietary/Nutritional factors are well known to play a pivo-
tal role in enhancement of health status and physical
strength in human [1]. The portion of any nutrient that is
immediately available for metabolic processes of the
organism after absorption is called as available portion of
the nutrition; nutritional value of a food is decided based
on its chemical composition [2].
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standing the underlying mechanisms [3]. As a consequen-
ce, an ever increasing number of phytochemicals are being
recognized not only for their abilities to prevent disease
states and support wellness (chemoprotective properties),
but also to effectively treat various diseases [4].

In literature, several investigators have reported that,
ingestion of some plant extracts and food supplements
from fruits and vegetable origin are highly beneficial in
combating the nutritional deficient states [5]. In addition
to satisfying the daily nutritional demands, most of the
daily consumed vegetables and fruits have been scienti-
fically proved to possess medicinal properties such as
immunomodulatory activity [6,7], anti-oxidant activity [8,
9], anticancer activity [10], anti-diabetic activity [11], anti-
ulcer activity [12], anti-diarrheal activity [13], memory
enhancing [14] and wound healing [15] activity. In this
context, formulations/preparations containing herbal sup-
plements are thought to be beneficial in fulfilling the dai-
ly nutritional demands and maintaining the normal gusta-
tory functions.

FFD-410 (HiOwna-Jr.) is a herbal-based, nutritionally
balanced pediatric health drink manufactured by the Hi-
malaya Drug Company, Bangalore, India, as a supple-
ment for childrens. Each five grams of FFD-410 contains
extracts of plants Eleusine coracana—20 mg; Centella
asiatica—15 mg and powders of Colostrum—7 mg; Em-
blica officinalis—50 mg and Piper nigrum—~6 mg. FFD-
410 is nutritionally well balanced and rich in all the es-
sential nutrients such as carbohydrates, proteins, fats, vi-
tamins and minerals. Each 25 g of FFD-410 powders
serves approximately 87.0 kcals of energy to meet the
daily metabolic needs. With this background present stu-
dy was undertaken to evaluate the effect of FFD-410 on
biochemical, haematology, immunological and cognitive
functions in rats; also in vitro antioxidant studies were
carried out to evaluate its antioxidant/free radical capaci-

ty.

2. Materials and Methods
2.1. Drugs and Chemicals

Trolox (Sigma-aldrich, Bangalore), Fluoroscein (Sigma-
aldrich, Bangalore), (1, 1-diphenyl-2-picrylhydrazyl (Si-
gma-aldrich, Bangalore), biochemical kits (Erba diagno-
stic) and all other chemicals and reagents used for the
study were of Analytical grade and purchased from Hi-
media Laboratories Pvt Ltd.

2.2. Experimental Animals

Inbred wistar rats (Body weight of 120 - 140 grams, 6
weeks old) were used for the study. The animals were
maintained in polypropylene cages at a temperature of
25°C + 1°C and relative humidity of 45% to 55% in a
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clean environment under 12:12 h light-dark cycle. The
animals had free access to food pellets (Pranav Agro In-
dustry, Bangalore, India) and purified water.

All the experimental protocols were approved by In-
stitutional Animal Ethics Committee (IAEC) of the Hi-
malaya Drug Company and were conducted according to
the guidelines of Committee for the Purpose of Control
and Supervision of Experimentation on Animals (CPCSEA),
India.

2.3. In Vivo Studies

Forty eight wistar rats (24 males and 24 females) were
divided in to 3 groups of 16 each (G-I to G-IIl), each
group consists of 8 males and 8 female animals. The
male and female animals were housed separately in a
false bottom cages. All the animals were provided with
standard laboratory diet (Nutrilab). G-I served as Normal
control (DM water, 20 ml/kg, p.o.), G-1I received FFD-
410 (2.5 g/kg, p.o) and G-11I received FFD-410 (5.0 g/kg,
p.0.). The treatments were given for 90 days; feed intake
and body weight were recorded every week till the end of
the study. On 91% day, blood samples were collected
from all the animals for the estimation of hematological
and biochemical parameters. At the end of 10" week, the
short-term cognition was evaluated for all the animals by
modified elevated plus maze test.

2.3.1. Effect of FFD-410 on Cognitive Functions in
Rats by Modified Elevated plus Maze Test

At the end of 10" week, one hour after the last admini-
stration, all the animals were tested on elevated plus
maze for transfer latency. In brief, each animal was plac-
ed individually at the end of open arm facing away from
centre of the maze and the time taken by animal to enter
from open to closed arm is recorded (Transfer Latency).
On day-1, all the animals were allowed to explore the
plus maze for 90 sec, if the animal did not enter into one
of the enclosed arm within 90 sec, it is gently pushed to
one of the enclosed arms and TL was recorded as 90 sec
(1% trial) and animal were allowed to explore the maze
for another 10 sec and returned into the home cages after
the 1% trial. Retention latency (RT) was assessed 24 hrs
later, 1 hr after the drug administration.

2.3.2. Effect of FFD-410 on Serum Immunoglobulins

After scheduled treatment of FFD-410 for 10 weeks,
blood samples were collected from all the animals and
serum was separated used for estimation of immunoglo-
bulin levels. A control tube containing 6 ml of distilled
water was used as sample blank for each serum sample to
be analyzed. To 6 ml of zinc sulphate solution 0.1 ml of
serum was added, the test tube was inverted to enable
complete mixing of the reagents with the serum and al-

FNS



662 Effect of FFD-410 (HiOwna-Jr.), a Balanced Herbal Nutritional Supplement on Biochemical,
Hematological, Immunological and Cognitive Parameters of Wistar Rats

lowed to stand for 1 h at room temperature. The first tube
served as blank and the second tube was taken as sample.
The turbidity developed was measured. The turbidity ob-
tained (sample-blank) was compared with that obtained
with standard barium sulphate (BaSO,) solution. The
turbidity obtained with this solution was expressed as
zinc sulphate turbidity (ZST) units.Also, at the end of
10™ week, all the animals were sensitized with a single
intraperitoneal injection of 0.1 ml Sheep Red Blood Cells
(SRBC 5 x 10° cells in PBS). On day 5 of sensitization,
the blood samples were collected and subjected for esti-
mation of hemagglutination antibody titre (HA Titre)
with SRBC.

At the end of 90 days of treatment, blood samples
were collected from all the animals for estimation of vital
biochemical and haematological parameters, also the or-
gans were collected, weighed and expressed as relative
organ weight per body weight.

2.4. In Vitro Antioxidant Activity

Preparation of Test Drug Solution: All the drugs were
prepared in DM water with a stock concentration of 10
mg/ml only water-soluble portion were used for the assay.

2.4.1. In Vitro DPPH Radical Scavenging Activity
DPPH Radical Scavenging Activity: To the 100 pl of test
drug solution in water at different concentrations (The
stock sample solutions was serially diluted with respec-
tive solvents to obtain lower dilutions) 100 ul of 0.1 mM
solution of DPPH in ethanol was added. Thirty minutes
later, the absorbance was measured at 517 nm. Lower
absorbance of the reaction mixture indicates higher free
radical scavenging activity. Vitamin C was used as stan-
dard. The capability to scavengse the DPPH radical was
calculated using the following equation:

DHHP Scavenged (%)

(Absorbance of Control — Absorbance of Test) 100
= X
Absorbance of Control

The antioxidant activity of the test drug was expressed
as 1Csy (mcg/ml). The 1Csy (mecg/ml) value is defined as
the concentration (in pg/ml) of test drug that inhibits the
formation of DPPH radicals by 50%. The assays were
run in quadruplicate and the average 1Cs, (mcg/ml) value
was calculated and compared against the standard [16].

2.4.2. Reducing Power Assay

This method employs the Fe** - Fe?* redox system and
change absorbance with respect to concentration are re-
corded and plotted in the form of graph. Various concen-
trations of drug (The stock sample solutions were serially
diluted to obtain lower dilutions) in 1.0 ml of deionized
water was mixed with phosphate buffer (2.5 ml, 0.2 M,
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pH 6.6) and 1% potassium ferricyanide (2.5 ml). The
mixture was incubated at 50°C for 20 min’s. Aliquots of
trichloroacetic acid (2.5 ml, 10%) were added to the mix-
ture, which was then centrifuged at 1036 xg for 10 min.
The upper layer of solution (2.5 ml) was mixed with dis-
tilled water (2.5 ml) and a freshly prepared FeCl; solu-
tion (0.5 ml, 0.1%). The absorbance measured at 700 nm.
Increased absorbance of the reaction mixture indicates
increased reducing power. Alternatively the assay was
also miniaturized and was carried out in 96-well plate
(Tarsons), where, volumes of reagents were proportion-
ally reduced. The absorbance of each well was read using
BIOTEK multimode (SYNERGY-HT) plate reader [16].

2.4.3. Oxygen Radical Absorbance Capacity (ORAC)
Assay

The ORAC procedure used an automated plate reader
(Synergy™ HT Multi-Detection Micro plate Reader KC4,
Bio Tek, USA) with 96-well plates [16,17]. Analyses
were conducted in phosphate buffer pH 7.4 at 37 1C.
Peroxyl radical was generated using 2, 2’-azobis (2-ami-
dino-propane) dihydrochloride which was prepared fresh
for each run. Fluorescein was used as the substrate. Fluo-
rescence conditions were as follows: excitation at 485
nm and emission at 520 nm. The standard curve was lin-
ear between 0 and 50 mM Trolox. Results are expressed
as Total ORAC value as TE/g (Trolox Equivalent per
gram) of fresh sample.

2.5. Statistical Analysis

The values were expressed as mean + SEM. The results
were analyzed statistically using one way ANOVA fol-
lowed by dunnet’s test to find out the level of significance.
The minimum level of significance is fixed at p < 0.05.
All the in vitro antioxidant assays were carried out in
triplicates, while the in vivo study was conducted at once.

3. Results and Discussion

From past few decades the use of phytochemicals, nutra-
ceuticals and other herbal products have increased dra-
matically due to their low level of side effects and better
therapeutic efficacy in providing health benefits [5]. Ex-
panding research and anecdotal reports on nutraceuticals
and related herbal products have convinced the health-
care community and the general population [5]. Numbers
of nutritional supplements in the form of oral formula-
tions have been developed from herbs are proved to be
beneficial in treating the nutritional deficiency states.
FFD-410 is one of such formulation developed by The
Himalaya Drug Company, Bangalore, India and indica-
ted as a heath supplement in pediatrics.

In present study, HiOwna-Jr. (FFD-410) was evaluated
for its beneficial effect on parameters such as body weight,
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feed intake, biochemical and hematological paprameters,
also evaluated for its beneficial effect on immunity,
learning and memory in rats at 2.5 g/kg and 5.0 g/kg.
p.o.

3.1. Effect of FFD-410 on Biochemical and
Hematological Parameters

There was no statistically significant change clinical
biochemistry (Tables 1 and 2), hematological parameters
(Table 3) and relative organ weights (Table 4) were ob-
served after 90 days of FFD-410 treatment at 2.5 and 5.0
g/kg dose levels. However there was statistically signifi-
cant increase in hemoglobin and total RBC counts were
observed in high dose of FFD-410 treated female rats.
Further, there was a statistically significant decrease in
SGPT and ALP levels were also observed at high dose
treated male rats.

3.2. Effect of FFD-410 on Immune System

For evaluating the immunomodulatory property of FFD-
410, haemoagglutination test was conducted in rats to
evaluate the effect of test formulations on humoral re-
sponse. The findings of the study revealed that, pretreat-
ment with FFD-410 (2.5 & 5.0 g/kg) could boost the
immune system significantly and dose dependently by in-
creasing the titer values and serum immunoglobulin lev-
els compared to control group (Figures 1(a) and (b)).
Based on these findings it can be concluded that, FFD-
410 has immunostimulant property in rats upon long
term administration.

3.3. Effect of FFD-410 on Short Term Cognition
and Memory

In present study, the short term cognition of memory was
evaluated by means of modified elevated plus-maze test;
the outcomes of the study showed that, pretreatment with
FFD-410 at 2.5 and 5.0 g/kg for 90 days could appreciably
decreased the transfer latency (TL) in a dose dependent
manner, indicating beneficial effect of FFD-410 in impro-
ving the short-term cognition and memory (Figure 1(c)).

3.4. Antioxidant and Free Radical Scavenging
Activity of FFD-410

Free radicals are atoms or groups of atoms with an odd
(unpaired) number of electrons and can be formed when
oxygen interacts with certain molecules. Once formed,
these highly reactive radicals can start a chain reaction,
like dominoes [18]. Their chief danger comes from the
damage they can do when they react with important cel-
lular components such as DNA, or the cell membrane
and cells may function poorly or die if this occurs. Anti-
oxidants are molecules which can safely interact with
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Figure 1. Effect of FFD-410 on (a) Sheep Red Blood Cell-
induced hemoagglutination titre, (b) Serum immuno-glo-
bulin levels by ZnS turbidity assay and (c) Short-term cog-
nition by elevated plus-maze test.

FFD-410 (5.0 g/ kg)

free radicals and terminate the chain reaction before vital
molecules are damaged [19]. Although there are several
enzyme systems within the body that scavenge free radi-
cals, the body cannot manufacture these micronutrients,
so they must be supplied in the diet [18,19].

The food supplement rich in antioxidant constituents
are thought to be much beneficial in treating oxidative
stress-induced cell damage [20,21]. Especially the plant
based constituents such as flavonoids and polyphenols
are well proved to be highly beneficial in combating the
oxidative stress-induced cellular damage by preventing
the formation of free radicals and/or scavenging the
formed oxidative radicals [18].

In present study, the in vitro antioxidant studies have
showed that, FFD-410 a herbal based nutritionally bal-
anced pediatric health drink has significantly and dose
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Table 1. Effect of FFD-410 on serum clinical chemistry parameters in male rats.

Parameter Control FFD-410 (2.5 g/kg) FFD-410 (5.0 g/kg)

SGOT (IU/L) 119.0£5.9 117.1+ 338 1202+ 4.8

SGPT (1U/L) 740+6.4 67.3+£4.2 60.0 +1.4"
Phosphorous (mg/dl) 53+01 49+0.19 51+0.19
Urea (mg/dl) 39.3+£1.6 35917 375+3.0

Blood Urea Nitrogen (mg/dl) 18.4+0.8 16.8 +0.80 175+14

Alkaline Phosphatase (1U/L) 1756+ 115 155.0+15.7 135.7+6.3"
Glucose (mg/dl) 93.7+4.3 84.6+4.4 98.9+5.2
Cholesterol (mg/dl) 63.3+3.0 62.0+1.8 67.0+4.3
Creatinine (mg/dl) 0.69 £0.01 0.67 £0.02 0.70 £0.02
Total protein (g/L) 6.8+0.11 7.1+0.09 7.1+0.08
Triglycerides (mg/dl) 107.9+9.1 97.3+8.1 1142 +8.3
VLDL-C (mg/dl) 216+1.8 195+1.6 228+16
Albumin (g/L) 3.8+0.04 3.8+0.06 3.8+0.08

A:G Ratio 1.3+0.04 1.2+0.05 1.8+0.06
Globulin (g/L) 3.0+0.09 3.3+0.10 3.3+0.11
Calcium (mg/dl) 8.8+0.11 8.7+0.04 9.1+0.08
HDL-C (mg/dl) 53.7+19 491+13 552+2.1
Sodium (Na*) mmol 1525+2.4 1538+1.4 1575+1.9
Potassium (K*) mmol 53+0.15 5.6 +0.07 5,5+0.10

Note: SGPT, Serum glutamate pyruvate transaminase; SGOT, Serum glutamate oxaloacetate transaminase; HDL-C, High density lipoprotein cholesterol; LDL-
C, Low density lipoprotein cholesterol; mmol, milli moles. All the values*are expressed as mean + SD (n = 16); means of all the groups were statistically com-
pared with control group by One way ANOVA followed by dunnet’s test. p < 0.05 compared to control group.

Table 2. Effect of FFD-410 on serum clinical chemistry parameters in female rats.

Parameter Control FFD-410 (2.5 g/kg) FFD-410 (5.0 g/kg)

SGOT (IU/L) 1206 +5.5 1176 +3.4 1195+5.9
SGPT (IU/L) 59.1+3.0 54629 61.6 +2.0
Phosphorous (mg/dl) 44011 4.7+0.22 49+0.18
Urea (mg/dl) 40.2+1.1 425+28 415+13

Blood Urea Nitrogen (mg/dl) 18.8 £0.52 199+13 19.4 +£0.59

Alkaline Phosphatase (1U/L) 107.1+9.7 1204+9.4 1216 +19.1
Glucose (mg/dl) 91.1+£3.9 89.8 £ 2.6 91.4+27
Cholesterol (mg/dl) 75.4+£3.3 74.0%27 66.8£2.3
Creatinine (mg/dl) 0.75+0.02 0.73+0.01 0.75+0.01
Total protein (g/L) 7.6+0.15 7.3+0.04 7.5+ 0.06
Triglycerides (mg/dl) 89.6+9.9 92373 71.3+44
VLDL-C (mg/dl) 17.9+1.9 18.4+15 14.3+0.90
Albumin (g/L) 41+0.08 4.0+0.09 3.9+0.06
A:G Ratio 1.2+0.09 1.2+0.07 1.1+0.05
Globulin (g/L) 35+0.21 33+0.11 3.6+0.11
Calcium (mg/dl) 9.0+0.07 8.8+0.06 9.0+0.07
HDL-C (mg/dl) 643+ 1.7 64.9+2.2 61.7+1.6

Sodium (Na*) mmol 1504+ 0.41 1484 +1.2 1479+ 0.97
Potassium (K*) mmol 48+0.18 4.7+0.10 4.7+0.10

Note: SGPT, Serum glutamate pyruvate transaminase; SGOT, Serum glutamate oxaloacetate transaminase; HDL-C, High density lipoprotein cholesterol; LDL-
C, Low density lipoprotein cholesterol; mmol, milli moles. All the values are expressed as mean + SD (n = 16); means of all the groups were statistically com-
pared with control group by One way ANOVA followed by dunnet’s test.
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Table 3. Effect of FFD-410 on hematological parameters.
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Sex Parameter Control FFD-410 (2.5 g/kg) FFD-410 (5.0 g/kg)

WBC (mm?) 14.7+0.88 16.2 +0.87 17.7+11

HGB (g%) 15.6 +0.15 15.6 +0.25 15.7+0.18

Males

RBC (mm®) 9.8+0.04 9.8+0.15 9.8+0.16

Clotting time (sec) 174.0+12.0 182.3+33.1 1775+ 15.6
WBC (mm°) 143+21 14.4+0.33 146+1.2

HGB (g%o) 148 +0.11 14.7+0.17 155+0.17"

Females .
RBC (mm?) 8.6+0.11 8.8+0.18 9.2+0.13

Clotting time (sec) 1739+ 16.4 187.4+125 191.0+10.5

Note: WBC, White blood cell; HGB, Hemoglobin; RBC, Red blood cell. Values are expressed as mean + SD (n = 16); means of all the groups were statistically

compared with control group by One way ANOVA followed by dunnet’s test. “p < 0.05 compare to control group.

Table 4. Effect of FFD-410 on relative organ weight (gm/100 gm body weight).

Sex Organ Control FFD-410 (2.5 g/kg) FFD-410 (5.0 g/kg)
Adrenals 0.015 +0.01 0.014 +0.01 0.013+0.01
Gonads 0.001 + 0.001 0.001 + 0.0004 0.001 + 0.0006
Thymus 0.091 + 0.002 0.105 + 0.005 0.097 + 0.008
Epididymes 0.37£0.011 0.39£0.010 0.40 +0.006
Males Spleen 0.29£0.018 0.29+0.018 0.27 £ 0.009
Heart 0.36 £0.010 0.38 £0.013 0.35+0.008
Brain 0.60 + 0.295 0.64 +0.011 0.68 +0.032
Kidney 0.80 +0.028 0.80 £ 0.016 0.76 +£0.014
Liver 3.1+0.08 29+0.05 2.9+0.07
Adrenals 0.028 + 0.004 0.028 + 0.002 0.030 + 0.002
Gonads 0.036 + 0.017 0.040 + 0.001 0.041 + 0.002
Thymus 0.151 + 0.006 0.137 £ 0.006 0.132 + 0.004
Fermales Spleen 0.338 + 0.020 0.302 +0.014 0.396 + 0.034
Heart 0.392 +0.011 0.408 + 0.017 0.399 + 0.057
Brain 0.85+0.022 0.89 +0.027 0.84 +£0.021
Kidney 0.76 + 0.021 0.80 +0.026 0.76 £ 0.022
Liver 3.0+0.09 2.9+0.09 3.0+£0.07

Values are expressed as mean + SD (n = 16); means of all the groups were statistically compared with control group by One way ANOVA followed by dunnet’s

test.

dependently scavenged the DPPH free radicals (ICso
value = 1162.6) and absorbed the peroxyl free radicals in
the ORAC assay (ORAC value = 76.1 TE/g). In addition,
FFD-410 has showed dose denependent antioxidant ac-
tivity in reducing power assay by increasing the absor-
banve of the reaction mixture dose dependently (Table
5). These findings proved that FFD-410 can prevent the
formation of free radicals and also scavenge the free ra-
dicals formed.

Eleusine coracana, Centella asiatica, Emblica office-
nalis and Piper nigrum are the chief constituents of FFD-
410, In literature various plant parts and isolated actives
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from these plant parts have been scientifically proved to
possess various pharmacological properties such as anti-
oxidant activity [22-24], immunomodulatory activity [25-
28], cytoprotective activity [29-32], cognitive and mem-
ory enhancing activity [33-36] and so on.

In present study, the combination of all these benefi-
cial constituents in FFD-410 showed potent antioxidant
and immunostimulant activities associated with enhanced
cognitive functions through one/more mechanisms. Also,
it is worth to note that high dose of FFD-410 tested has
increased the total RBC count and hemoglobin content in
female rats.
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Table 5. In vitro antioxidant activity of FFD-410.

Antioxidant Activity”

Sample DPPH Assay Reducing Power

(ICsp Value—  Assay (% increase ((DTRE'?‘C)
pg/ml) in Absorbance) g
FFD-410 1162.6 +152.6 255.0+31.2 76.1+£125
Vitamin C 139+25 7653.0 + 165.3 3023.0 £204.3

Note: DDPH, 1,1, Diphenyl-2-picrylhydrazyl; ORAC, Oxygen radical ab-
sorbance capacity. Values given in the table are expressed as mean + SD
for 3 trials (n = 3) carried out for each assay.

4. Conclusion

Our findings suggest that FFD-410 possess very good an-
tioxidant, cognition and memory enhancing properties apart
from being a good immuno stimulant. The FFD-410 (500
mg/kg) treated female animals, also showed mild but sta-
tistically significant increase in haemoglobin levels. How-
ever, 90 days of treatment with FFD-410 doesn’t bring
about any negative change in vital biochemical, haema-
tological parameters and also relative organ weights, which
could account for its wide safety of margin at tested dose
levels (2.5 & 5.0 g/kg, p.o.).
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