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ABSTRACT

This study explores hepatoprotective and nephroprotective activities of herbal formulation of
alcoholic extracts of Abies webbiana against experimental induced hepatotoxicity and
nephrotoxicity by carbon tetra chloride and cisplatin respectively. Development of herbal
suspension ware done simple procedure by using a suspending agent with water. The developed
formulations were evaluated for organolepetic and physicochemical properties. Stability studies
ware carried out formulation taking gallic acid as the marker compound for 90 days at two
temperature; 30°C and 65% RH and 40°C and 75% RH. Effects of suitable formulation were
checked acute toxicity and on liver and kidney biomarkers. Formulation (FM-2) is better than
FM-1 and FM-3 on the basis of their physicochemical parameters and their stability studies.
Acute toxicity was performed and its biological activities of formulation (FM-2) at two doses 5
ml/kg and 10 ml/kg (p. 0.) were evaluated hepatotoxicity and nephrotoxicity studies. It was
found that liver and kidney biomarkers reduced by formulation, which were increased by CCly
and cisplatin respectively. Formulation is demonstrated the dose-dependent hepatic and nephro

protective roles.
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1. INTRODUCTION

The World Health Organization has defined
that herbal medicines are three types which
are known as consists raw plant material,
processed plant material and medicinal
herbal products. Active ingredients of herbal
finished labeled products are such as aerial or
underground parts of plant, or other plant
material. Globally herbal medicine has
increased remarkably in line trend of people
returning to natural therapies [1]. The
systemic effect of administration of oral
route of drug is the most important method
[2]. Most of Ayurvedic formulations are
liquid form and orally administered. There
are a number of medicinal herbs in traditional
system of medicine which are useful for the
number of aliment [3]. Talispatra (A4bies
webbiana Lindl); commonly known as
Talispatram in Sanskrit and Indian Silver Fir
in English, is a large, tall, evergreen tree
occurring in the Himalayan region from
Kashmir to Assam in India. It comes under
the Family: Pinaceae [4]. In Ayurveda leaves
of the plant has been described various uses
[5], the traditional system of Indian medicine
and has been described for using against
mukharoga, hikka, kasa, amadosha, and
chhardi [6]. 4. webbiana leaves have been
reported as antibacterial, antifungal, anti-

tumor, anti-inflammatory, anti-tussive, anti-

spasmodic properties, mast cell stabilizing,

anxiolytic, female infertility, febrifuge,
central nervous system (CNS) depressant
actions , effective against hyperglycemia,
conception, rheumatism  and high
temperature [7]. The present study focused
on development, evaluation of herbal
formulation and to check their responses on
liver and kidney induced by carbon tetra
chloride and cisplatin respectively.

2. MATERIALS AND METHODS

2.1. Collection and identification of plant
material

Plant materials (leaves) were collected from
the forest of Tungnath and authenticated by
Dr. AK.S Rawat, Head, Department of
Pharmacognosy and Ethno-Pharmacology,
NBRI, Lucknow (Reference No: SMP0038).
The voucher specimen was preserved for the
future reference. The leaves were separated
from the branches and dried at 40°C for one
hour, and then pulverized by a mechanical
grinder. The powder was passed through 40
mesh sieve and stored in a well closed vessel
until use. The dried, powdered drug was used
to prepare the extract.

2.2. Material and method for Formulation
development

Powdered shade dried leaves of A. webbiana

was extracted with 70% v/v of alcohol, by
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continuous heat extraction method by using a
soxhlet extractor.

The extract was concentrated to a small
volume and evaporated by rotator evaporator
and finally on a water bath to dryness. The
amount of plant extract required for the
different formulations was calculated based
on therapeutically effective dose. Effective
doses of plant to be 400 mg/kg for the
alcoholic extract from leaves of 4. webbiana.
Components of different herbal formulation
are given in Error! Reference source not
found..

2.2.1. Procedure

Three (100 ml) beakers were used and in
each beaker, 35 g of sorbitol solution (70%)
and 40 ml of the distilled water were added
and mixed thoroughly. Xanthum gum (in
varying concentration) and sodium CMC
were added in above mixtures and stirred
properly. The extract was passed through 120
mesh sieve and added to the above mixture
stirred for 30 minutes. Lastly methyl
parabeen and flavor were added and the
volume was made up to 100 ml with distilled
water.

2.2.2. Evaluation of the formulation

2.2.2.1 Particle size distribution

The particle size  distribution  was

accomplished by using an  optical

microscope; a calibrated eyepiece was

calibrated by using stage micrometer. The
smallest division of the stage micrometer
represents 0.01 mm in length eyepiece was
kept with the stage micrometer and focused
under high power. Both eyepiece were kept
with the stage micrometer and focused under
high power, and seen when they are
superimposed. The stage micrometer was
replaced with the slide of the formulation; the
size was measured and all value noted. The
size obtained was multiplied by a calibration
factor to get the actual particle size
dimension.

2.2.2.2. Viscosity

The viscosity of the prepared formulations
ware measured by using Brookfield’s
Viscometer which attached to spindle no 21.
The prepared formulations were placed in
separate 100 ml beakers. The spindle of the
Viscometer was introduced into the
formulation and the reading was set to zero.
The viscosity was measured at 250 rpm.
2.2.2.3. pH measurement

The pH of the prepared formulation was
tested by using the calibrated pH meter. The
prepared suspension formulation was taken
different glass beakers. The electrode was
dipped in the differing formulation and pH
was noted.

2.2.2.4. Sedimentation volume

Sedimention volume was defined as the ratio
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of the equilibrium volume of sediment, Vu,
to the total volume of the suspension, Vo the
largest fraction for the better is the
suspendibility.

F=Vu/Vo
After storage and sedimentation, the cylinder
was rotated through 360° at 20 rpm. The end
point was taken when the base of the cylinder
is clear of sediment, including the uniformity
of suspended particles. Each formulations F
value was calculated.
2.2.2.5. Ease of re-dispersibility
The herbal formulations were allowed to
settle completely in a measuring cylinder
after settlement cylinder was inverted
through 180 degrees and the number of
inversions necessary to restore homogenous
suspension was determined. One inversion
was considered as 100 % easy to disperse
and every additional inversion reduced
percentage ease of redispersibility by 5 %[*).
2.2.2.6. Stability studies
Stability studies of the selected formulations
were carried out by using Gallic acid as the
marker compound for 90 days at two
temperatures and RH i.e. 30 °C and 65% RH
and 40 °C and 75% RH. The samples were
withdrawn and total amount of phenolics was
measured at regular intervals for 15 days up
to a total period of 90 days. Briefly, 1 ml

aliquots of developed herbal formulation or

standard solution of Gallic acid was added to
a 25 ml volumetric flask containing 9 ml of
distilled water, 1 ml Folins and Ciocalteus
phenol reagents were added to the mixture
and shaken. After 5 minutes, 10 ml of 7%
sodium carbonate solution was added and
mixed with properly. This solution was
immediately diluted up to 25 ml with
distilled H,O and mixed thoroughly. After
incubation for 90 minutes at room
temperature, the absorbance versus blank
was determined at 750 nm using double
beam UV-visible spectrophotometer (UV-
1800, Shimadzu, Japan). Total phenolic
contents of developed herbal formulation
were expressed in milligrams of Gallic acid
equivalents (GAE) per gm of mixture of
extracts. All the samples were analyzed in
three replications [8-12]. The optimized
formulation (FM-1 to FM-3) ware stored at
40°C + 20°C / 75% RH + 5 % RH. Samples
from the stored formulation were taken and
analyzed after every 15" day for the period
of 90 days for drug content uniformity
calculations. At the end of the 90" day
samples were analyzed for viscosity, re-
dispersibility and sedimentation volume.
Formulations also analyzed by assay of
phenolic compound at initial day and 90"

day of study [13].
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2.3. Biological activities of formulation
(FM-2)

2.3.1. Animals

Albino rats either sex of weight 150-200 g
were used in the biological study. The
animals were acclimatized for one week
under laboratory conditions in the Sanskar
College of Pharmacy and Research,
Ghaziabad (U.P.). (Formerly known as SGIT,
Ghaziabad, and U.P.). The animals were
housed in polypropylene cages and
maintained at 27°C + 2°C under 12 hrs dark /
light cycle. They were fed with standard feed
and water ad libitum was provided. The husk
of cages was changed thrice a week for
maintaining the hygeinity. Changing husk of
the cages for maintaining the hygeinity and
maximum comfort to animals has been done
thrice in a weak up to entire the study.
Ethical clearance for handling the animals
was taken out from the Institutional animal’s
ethical committee prior to the beginning of
the project work. Institutional animal’s
ethical committee (IAEC, Registration No
SGIT/2014/04) has been given approval prior
to the beginning of the work.

2.2.2. Acute toxicity study

On the basis of physical parameters, it
concluded that formulation (FM-2) is the best

out of all formulations. Different doses (1.25,

7.5 and 50 ml/kg, p.o.) of FM-2 were

administered to the animals were used for
acute  toxicity in  accordance  with
Organization for Economic Cooperation
Development (OECD, 2002) guideline 423
[14]. Three rats, simultaneously dosed at
intervals of 48 hrs, were used for the test.
Observation of cages side done once daily
cage which included autonomic (salivation,
lacrimation,  perspiration,  piloerection,
urinary incontinence and defecation) changes
in skin, fur, eyes, mucous membrane (nasal),
and central nervous system (drowsiness, gait,
tremors and convulsions) changes., If any
Mortality was determined over a period of 2
weeks and animals were humanely
sacrificed.

2.2.3. Method for Evaluation of
Hepatoprotective Activity

In the dose response experiment this was
categorized in 4 groups and 6 animals either

sex rats were taken randomly in each groups

assigned.

Group-I Animals (-ve control) were
administered (1ml/kg) distill
water (p. o.) for 5 days.

Group-II Animals (+ ve control) were

administered (0.1 ml/kg) CCly
(i.p.) for 5 days.
Group-III  Animals were orally

administered formulation (CCly

+ 05 ml/kg) for 5 days.
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Group-IV ~ Animals were orally
administered formulation (CCly
+ 10 ml/kg) for 5 days.
Animals were humanely sacrificed on the 6™
day under mild ether anesthesia. Blood
samples were collected for evaluating the
serum  biochemical parameters. Serum
glutamate pyruvate transaminase (SGPT),
Serum glutamate oxaloacetate transaminase
(SGOT), Serum alkaline phosphates (SALP),
serum total bilirubin and serum direct
bilirubin were estimated by commercially
available kits [15-19].
2.24. Method for Evaluation of
Nephroprotective Activity
In the dose response experiment, albino rats
were taken randomly assigned into 4 groups
of 6 individuals each.
Group-I Animals (-ve control)
were administered 1ml distill water

p.o., for 7 days.

Group-II Animals (+ve control) were
administered Cisplatin (6 mg/kg, i.p.),
for 7 days.

Group-I1I Animals were orally
administered formulation (Cisplatin +
05 ml/kg) for 7 days.

Group-IV Animals were orally

administered formulation (Cisplatin +
10 ml/kg) for 7 days.
The body weight of all the animals were

taken before and after the experiment for
calculating % changed in body weight. The
animals were humanely sacrificed on 7%
under mild ether anesthesia. Blood samples
were collected. The blood samples were used
to measure serum creatinine, serum protein
and blood urea nitrogen (BUN) [20-27].
2.2.5. Statistical analysis

The values were expressed as Mean = SEM.
Statistical analysis was performed by tukey
multiple comparison test One way analysis of
variance (ANOVA) by Tukey multiple
comparison test, was carried out and p<0.05
was considered as significant P<0.01
represent more significant and = P<0.001
represent highly significant. Groups were
compared with control and Negative control
group.

3. RESULTS AND DISCUSSION

The formulations were evaluated for the
organolepetic and physicochemical
parameters of different formulation (FM-1 to
FM-3) shown in Error! Reference source not
found.. In the organolepetic studies herbal
formulations  exhibited  green  color
appearance and acceptable odor. The average
particle size of herbal formulations were
ranged 10.69 to 14.94 pm, the maximum
viscosity and sedimentation volume were

observed in FM - 3 formulation and pH of

the formulations were found between 5.5 to
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5.9. The evaluation and quality of different
formulation (FM-1 to FM-3) and parameters
of quality via sedimentation rate, viscosity,
pH and redispersibility were found
satisfactory. The results revealed that
formulations FM-3 is  better  for
sedimentation rate, but has the disadvantage
of high viscosity due to higher concentration
of xanthum gum and low redispersibility.
However, FM-2 is reasonably easily
redispersible with favorable viscosity by
having a slightly low sedimentation rate.
Stability study of formulations at 30°C and
65% RH and 40°C and 75%RH were found

stable as shown in (Table to

Table). On the basis of the above mentioned
parameters it was found that FM-2 is best
formulation so that the biological activities

were performed. There was no toxicity effect

of suspension FM-2 in rats and showed CCly4
and cisplatin induced hepatic and nephron
protective activities at dose dependent
manner. Error! Reference source not found.
and Error! Reference source not found.
[llustrated the effects of formulation leaves
of A. webbiana on liver and kidney
biomarkers parameters such as SGOT,
SGPT, SALP and bilirubin for the liver and
for kidney biomarkers like serum BUN,
serum creatinine and serum protein; and %
changed in body weight were evaluated.
From the above result, it may be concluded
that the FM-2 formulation possesses
significant hepatoprotective and
nephroprotective activity. An accelerated
stability studies have been performed for 90
days, according to ICH guideline at 30°C and

65% RH and 40°C and 75% RH.

Table 1: Ingredient used in development of formulation

Ingredients (% w/w) FM-1 FM-2 FM-3
Alcoholic extract 10g 10g 10g

Xanthum gum 0.20% 0.25% 0.35%
Sodium CMC 2¢g 2¢g 2g
Sorbitol 70% liquid RERY 3Sg 35¢

Methyl parabeen 0.20% 0.20% 0.20%

Lemon oil 0.01% 0.01% 0.01%

q.s. Purified water 100 ml 100 ml 100 ml

Table 2: Physical parameters of prepared herbal suspensions

Results

S. No. Parameters FM-1 FM-2 FM3
1 Sedimentation volume 0.73 0.86 0.91
2 Viscosity 227 312 389
3 pH 5.5 5.6 5.9
4 Particle Size (um) 2.67 2.83 2.89
5 Redispersibility 85 90 85
6 Taste Sweet Sweet Sweet
7 Colour Green Green Green
8 Assay in % 91 93 90
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Table 3: Stability study parameter of formulation FM-1 at 30°C and 65% RH and 40°C and 75%RH

30°C and 65% RH
S. No. Parameters Number of Days
0 15 30 45 60 75 90
1 Sedimentation volume 0.73 0.68 0.64 0.61 0.60 0.58 0.54
2 Viscosity (cps) 227 229 234 234 244 244 267
3 pH 5.5 5.4 5.4 5.2 5.2 5.1 5.1
4 Redispersibility 90 85 75 75 70 70 70
5 Taste Sweet Sweet Sweet Sweet Sweet Sweet Sweet
6 Colour Green Green Green Green Green Green Green
7 Assay 91 - - - - - 81.8%
40°C & 75%RH
1 Sedimentation volume 0.73 0.63 0.61 0.65 0.60 0.52 0.50
2 Viscosity 227 231 243 243 248 258 256
3 pH 5.5 5.4 5.4 5.3 53 5.0 5.0
4 Redispersibility 90 85 75 75 70 65 65
5 Taste Sweet Sweet Sweet Sweet Sweet Sweet Sweet
6 Colour Green Green Green Green Green Green Green
7 Assay 91 - - - - - 78.3%
Table 4: Stability study parameters of formulation FM-2 at 30°C and 65% RH and 40°C and 75%RH
30°C and 65% RH
S. No. Parameters Number of Days
0 15 30 45 60 75 90
1 Sedimentation volume 0.86 0.84 0.84 0.83 0.83 0.81 0.81
2 Viscosity (cps) 312 313 327 334 334 334 337
3 pH 5.6 5.6 5.6 5.4 5.4 5.3 5.3
4 Redispersibility 90 90 85 85 85 85 85
5 Taste Sweet Sweet Sweet Sweet Sweet Sweet Sweet
6 Colour Green Green Green Green Green Green Green
7 Assay 93% - - - - - 91.8%
40°C & 75%RH
1 Sedimentation volume 0.86 0.73 0.71 0.73 0.68 0.62 0.62
2 Viscosity 312 341 343 343 348 348 347
3 pH 5.6 5.5 5.5 5.5 53 5.2 5.2
4 Redispersibility 90 85 80 80 80 80 80
5 Taste Sweet Sweet Sweet Sweet Sweet Sweet Sweet
6 Colour Green Green Green Green Green Green Green
7 Assay 93% - - - - - 87.8%
Table 5: Stability study parameter of formulation FM-3 at 30°C and 65% RH and 40°C and 75%RH
30°C and 65% RH
S. No. Parameters Number of Days
0 15 30 45 60 75 90
1 Sedimentation volume 0.91 0.87 0.87 0.84 0.80 0.79 0.76
2 Viscosity (cps) 389 393 400 413 416 424 425
3 pH 5.9 5.6 5.6 5.7 5.7 5.7 5.7
4 Redispersibility 90 80 75 75 70 70 70
5 Taste Sweet Sweet Sweet Sweet Sweet Sweet Sweet
6 Colour Green Green Green Green Green Green Green
7 Assay 90 - - - - - 81.6%
40°C & 75%RH
1 Sedimentation volume 091 0.73 0.71 0.73 0.68 0.62 0.62
2 Viscosity 389 391 398 433 341 448 457
3 pH 5.9 5.5 5.5 5.5 53 5.2 5.2
4 Redispersibility 90 80 75 75 70 70 65
5 Taste Sweet Sweet Sweet Sweet Sweet Sweet Sweet
6 Colour Green Green Green Green Dark green Dark green Dark green
7 Assay 90 - - - - - 77.5%
1374
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Table 6: Effect of formulation FM-2 on liver biomarkers

Level of biochemical parameters liver
Group SGOT (Iu/1) SGPT (1U/N) SALP (IU/) Serum bilirubin (mg/1)
Total Direct
Group 1 36.4£1.92 43.66+1.83 111.66+4.32 0.35 +.023 0.156+0.20
Group 11 8442.60"** 86.33£1.217%** 212.5+2.88%*** 0.86+0.33%** 0.585+0.05"**
Group I1I 60.5+1.37%* 61.5+1.04** 147.16+5.52** 0.55+0.066** 0.271+0.042**
Group IV 44.5+5.04*** 53.16£1.16%** 133.6+3.93*** 0.45+0.066*** 0.185+0.03***

Group I - Normal control; Group II - CCl, treated; Group III- Formulation (5 ml/ kg) + CCly; Group IV- Formulation
(10 ml/kg) +CCly. One way ANNOVA followed by Tukey's multiple comparison column test. Where * represent
significant at P<0.05, ** represent more significant at P<0.01and *** represent highly significant compared with cisplatin
group and * represent significant compared to control group

Table 7: Effect of formulation FM-2 on kidney biomarkers

Level of biochemical parameters of kidney
Group % Change in body Serum creatinine Serum BUN(mg/dl) Serum protein(g/dl)
weight (mg/dl)
Group I 1.275 £ 0.06 0.781 + 0.01 16.92 + 0.04 3.887 £0.09
Group 11 13.55 £ 0.95%%** 2.079 £ 0.01%%** 26.87 £ 0.06"*** 9.491 £ 0.25%%**
Group III 2.55 £1.27%* 1.82 £0.072** 22.19 +0.78%* 6.37 £0.15%*
Group IV 2.27 £1.37%** 1.11 £ 0.062*** 19.48 +2.04%** 5.49 £ 0.27***

Group I - Normal control; Group II - Cisplatin treated; Group III- Formulation (5 ml/ kg) + Cisplatin; Group IV-
Formulation (10 ml/kg) +Cisplatin. One way ANNOVA followed by Tukey's multiple comparison column test. Where *
represent significant at P<0.05, ** represent more significant at P<0.01and *** represent highly significant compared

with cisplatin group and *" represent significant compared to control group

4. CONCLUSIONS

In conclusion, FM-2 formulation

demonstrated significant hepatoprotective
and nephroprotective activities.
Sedimentation value, pH value, viscosity has
been decreases significantly during time
period of 90™ day where as redispersibility
increased, according to time, but the other

characters were not changed during the time

period. Overall, our formulation was
demonstrated stable, suitable
physicochemical characteristics and also

showed significant hepatic and nephron-
protective activities.
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