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Abstract - Ayurveda is a holistic system of natural health The free radicals produced in the body by normal

care that originated in the ancient Vedic civilization of India
which began in the 15" century. The herbal supplement,
Amrit Kalash was developed thousands of years ago by the
great Ayurveda sages as the one formula for total health. We
studied the effect of MAK- 4, a herbal supplement on some
biochemical parameters in mice serum. We found that the
serum MDA level decreases in MAK-4 fed mice. The total
serum protein level was increased in MAK-4 fed mice. Body
weight and organ weight ratio in MAK-4 fed mice was more.
Cholesterol level in serum was found to be low in MAK-4 fed

mice.
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1. INTRODUCTION

Ayurveda is the oldest medical system that originated in
India at about 6,000 B.C. (Urmila et al., 1986). The concept
of this medical system consisted of physical exercise and
special herbal food supplements called Rasayana. Rasayana
is believed to enhance resistance to infection and diseases,
and give longevity (Glaser ef al, 1988). Rasayanas are a
group of herbal formulations and are used to improve health
of the body.

It is well known that dietary factors play an important
role in enhancement of health status and physical strength in
human. Epidemiological data suggest that ingestion of some
constituents from vegetables and fruits may contribute to a
reduction in cancer incidence in humans (Steinmertz et al.,
1991; Bertram et al., 1987). Maharishi Amrit Kalash 4 (MAK
4) and 5 (MAK 5) are two versions of Rasayana prepared
according to the ancient Ayurvedic recipe (Sharma et al.,
1996). Maharshi Amrit Kalash (herein after will be referred
to as MAK-4) is one of the few Ayurvedic formulations
studied for pharmacological actions extensively.

The chemical composition of this herbal mixture includes
alpha tocopherol, beta-carotene, ascorbate, bioflavonoid,
catechin, polyphenols, trans resveratrol, riboflavin, tannic
acid, and other low molecular weight substances (Hanna et
al., 1996).

bodily processes and especially by mental and physical
stress, environmental pollution and pesticides in foods can
cause extensive damage in all cells, speed up of the ageing
processes and contribute to a wide range of diseases. A diet
rich in fresh fruits and vegetables supplies a good amount
of antioxidants that mop up the damaging free radicals.
Comprehensive scientific research has shown that Amrit
Kalash is an effective known food supplement to ensure you
have an adequate anti-oxidant supply.

Mice are selected for the present study as they have
physiological systems and responses similar to the man.
Their small size ease of handling, housing maintenance,
early puberty and high position in the evolutionary scale also
entice us to select them as a test animal to study.

We studied the effect of MAK-4 on total serum protein,
serum cholesterol and MAD level. These characteristics
were selected because they largely characterized the changes
in the main types of metabolism.

II. METHODOLOGY

Only the healthy pairs of mice were housed in the separate
cages. The temperature of house was maintained in the range
of 20° to 25°C.

A. Experimental Animal

Mice were obtained from IBVP Aundh Pune weighing
25-30 g of age 10 weeks approximately. Mice were kept on
specific diet and water ad libitum in an animal room under a
12 hours light- dark cycle at a temperature of 22+ 1°C and a
humidity of 60 = 5%. After week acclimatization, they were
used for the experiments.

B. Preparation of MAK-4 Extract

MAK-4 suspended in distilled water was given to the
mice at 100 and 200 mg/kg per day for 2-month. Healthy
mice were grouped into three groups.

Group I: control (water 0.1 ml/10 g of body weight)
(Ryoichi et al 2005).
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Group II: MAK-4 100 mg/kg
Group I1I: MAK-4 200 mg/kg

Animals were sacrificed after the last administration for
the following experiments. After the set up of the experiment,
following parameters were studied.

1. Body Weight: Weight of mice were taken before and
after the administration of the MAK -4,

Organ Weight: Mice were dissected after the
experimental period, and liver was taken out and
weighed. Organ body ratio was calculated as following
formula: Organ weight % = organ weight in gm *100]

Body wt in gm

Food Consumption: The food intake of the mice was
calculated by the formula:

Food consumption/ day /g= Wt of food offered to
mice — Wt of food remain after 24 hrs.

Study of Biochemical Parameters in Serum: All
animals were killed by decapitation at the end of
the experiment. Blood samples were collected in
tubes, allowed to clot and the serum was removed by
centrifugation at 2000g for 10 min. All serum samples
were sterile, hemolysis-free, and were kept at 40°C
before determination of the biochemical parameters.

Total Protein in Serum: Total protein in serum was
estimated by the method of Folin Phenol (Lowery et
al 1951).

Cholesterol Assay in Serum: Cholesterol assay in
serum was carried out by the method of Liebermann.
(Plummer 1990).

Plasma TBARS Assay: The MDA content of the
plasma was determined spectrophotometrically by
measuring the presence of thiobarbituric acid-reactive
substances (Uchiyama and Mihara, 1978).

III. STATISTICAL ANALYSIS

The data was analyzed by using the standard bio-statistical
method i.e. standard error of mean, students T. test, etc.

A. Standard Error of Mean: Standard error of mean
was applied to all readings of MDA levels found was used
for further interpretation by using standard method in bio-
statistics.
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S.E =SD/
Where S.D. =Standard deviation
N = number of observations

B. Students T Test

Students T test was applied to interpret whether MAK — 4
can affect the different parameters or not, by using standard
Bio-statistical methods.

t=x1-x2/S.E
Where, x1= mean of one variable
x2 = mean of second variable

IV. REsuLTS AND OBSERVATION
A. Body Weight

Effect of MAK-4 on mean body weight of mice during
the study is shown in table I.

It is found that there is increase in the weight of MAK-4
treated mice than that of the mice of the control group. Wt
gain is more in group III i.e. mice on the diet 200mg/kg body

wt.
TaBLE I EFFEcT oF MAK-4 oN Bopy WEIGHT OF MICE
Body Weight in gm Gain of wt in
Group N Initial weight | After 20 days f;llz
+SE +SE
21.06 23.08
Control 2 1013 1014 2.02 +0.02
MAK-4 - 100 22.10 30.14% %
meske 2 £0.4 £0.07 8.0320.24
MAK-4 - 200 20.12 34.28* *
make 2 “034 07 13.16+0.06

Values are means A+SE for mice sampled from three groups
Means were compared by Student’s t test; statistically significant
differences: *P < 0.05. N=Number of mice in each group.

B. Organ Weight Ratio
It is found that the weight of the organ increases in
MAK-4 treated mice.

TaBLE II EFrecT oF MAK-4 ON ORGAN WT RaTIO % OF MICE.

Liver
Group
Wt +SE
Control 1.89+0.12
MAK-4 100 mg/kg 2.10+0.17
MAK-4 200 mg/kg 2.23+0.19

Values are means A=SE for mice sampled from three groups
Means were compared by Student’s t test; statistically significant
differences: *P < 0.05.
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C. Food Consumption by Mice in gm /Day

We found that the there was no significant difference in
the food consumption in three groups of mice.

TaBLE III EFFECT oF MAK -5 oN Foop CONSUMPTION IN MICE.

G N _ foot.i weight in gm Food intake
roup Initial weight After 24 +SE
+SE hours +SE
4.4
9.05 4.6
Control 2 £0.17 1012 +0.21
MAK-4- 5 10.10 2562147 4.04
100 mg/kg +0.21 : +0.28
MAK-4- 2 10.67+ 0.2 6.56* .4.10%
200 mg/kg +0.23 +0.15

Values are means A+SE for mice sampled from three groups means were
compared by Student’s t test; statistically significant differences: *P < 0.05.
D. Effect of MAK-4 on Total Serum Protein in Mice

It is found that the there is increase in the total protein
in MAK-4 administered mice.

TaBLE IV EFrecT oF MaK-4 oN ToTAL SERUM PROTEIN IN MICE.

Group Total pé(])zt;i[n g/l

Control 0.31+0.12
MAK-4- 100 mg/kg | 00+0-03
MAK-4- 200 mg/kg 1.3+0.05*

Values are means A=SE for mice sampled from three groups means were
compared by Student’s t test; statistically significant differences: *P < 0.05.
E. Effect of MAK-4 on Serum Cholesterol level in of Mice

In our experiments , we found significant decrease in the
serum cholesterol level of MAK-4 treated mice. Cholesterol
level is lowest in group III (200mg MAK-4/kg body wt.

TaBLE V. EFrecT OF Mak-4 ON SERUM CHOLESTEROL LEVEL IN OF MICE.

Total Cholesterol
Group (mg/dl)
+ SE
mean
Control 112+1.51
MAK-4- 100 mg/kg 90+0.8*
MAK-4- 200 mg/kg 79.0£1.07*

Values are means A+SE for mice sampled from three groups means were
compared by Student’s t test; statistically significant differences: *P < 0.05.

F. Effect of MAK-4 on Plasma TBARS assay of Mice

It is found that the plasma TBARS assay is greatly
decreased in MAK-4 treated mice. MDA level is lowest in
group III and the lowest in control group. This shows that
MAK-4 could decrease lipid peroxidation.

TaBLE VI ErrecT oF MaK-4 oN PLASMA TBARS AssAay oF MICE

Plasma MDA
Group (nmoles/ml)
+ SE
Control 11.62 +003
MAK-4- 100 mg/kg 7.36 0.3
MAK-4- 200 mg/kg 6.30 +0.20*

Values are means A+SE for mice sampled from three groups means were
compared by Student’s t test; statistically significant differences: *P < 0.05.

V. DIScUSSION

This study reports that the MAK - 4 exhibit a significant
effect on the biological and physiological parameter of mice.

In present study it is found that the body weight of mice
after administration of MAK - 4 was increased. We also
found significant increase in the organ weight ratio of the
organ liver.

It is found that the food consumption in MAK-4 treated
groups was not significantly different than that of control. We
found the similar results to that of Ryoichi who stated that
MAK-5 administration scarcely affected the food intake in
mice. (Ryoichi et al 2005).

In this study, it is found that serum cholesterol level in
MAK —4 treated mice decreases. We further observed that the
decrease in cholesterol level in MAK — 4 treated mice is dose
dependent. Thus we support the reports stated by Rao et al
(1991). According to Roa et al, the MAK-4 supplementation
reduced total cholesterol in blood in rabbit. Thus this findings
resembles the finding of Dongra and Bhargava (2000).

The study conducted with watanable Heritable
Hyperlipidemic (WHHL) rabbits suggests that MAK-4
reduces atheroma formation through its antioxidant activity.
(Lee et al 1996).

We report that total protein in MAK — 4 treated mice is
high than the control one we could not find any research
work regarding this parameter due to limited number of
published researches on MAK.
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Hypercholesteromic rabbits supplemented with MAK-4
for 7 weeks showed a reduction in plasma and hepatic lipid
peroxidation. (Rao and Sharma 1991). We found that MAK-
4 may increase antioxidant protection in plasma. We report
that plasma TABRS level significantly goes down in MAK-4
administered mice.

According to Sharma et. al, research with Watanable
Heritable Hyperlipidemic rabbits suggests that MAK-4 may
yield increased anti-oxidant protection in the brain, and may
therefore be useful in preventing or treating free radical
induced neurological disorders.(Sharma et. al/ 1996). Thus
MAK-4 may have potential benefits in reducing oxidation
stress. (William et.al 1997).

Treating guinea pigs with MAK at a dose of 500 mg/kg
body weight daily for two months reduced lipid peroxidation
in brain regions and helped restore normal oxygen
consumption in older animal. This indicates anti-oxidant
properties of MAK. (Vohra et. a/ 2001).

As studied in Watanabe Heritable Hyperlipidemic rabbit,
MAK-4 may yield increased anti-oxidant protection in the
brain and may therefore be useful in preventing or treating
free radical-induced neurological disorders. (Sharma et. a/
1996).

Ethanol and aqueous extract of MAK-4 and MAK-5
were able to quench generation of reactive oxygen species
in vitro within an isolated cerebrospinal fraction enriched in
mitochondria and nerve endings. Thus these herbally - derived
mixtures possess distinctive qualities,which may be of utility
in the design of preventive or therapeutic approaches related

to the mitigation of excess oxidative events. (Stephen et. al,
1994).

VI. CoNCLUSION

Thus we conclude that phytochemicals of MAK-4 may
provide protective effect to the biological system. It could
also has a nutritive role and it keeps the metabolic status of
the body in pace. But in our views this study is not sufficient
to apply the finding of this research on human. But further
research is required to correlate this study to human being.

AJSAT Vol.1 No.l January - June 2012

12

(1]

(2]

[3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

REFERENCES

J.S. Bertram, L.N. Kolonel and F.L. Meyskens, “Rational and
strategies for chemoprevention in humans”, Cancer Res, Vol. 47, pp.
3012-3031, 1987.

J. Dongra and A. Bhargava, “Lipid Per-oxide in Ischemic Heart
Disease (IHD): Inhibition by Maharishi Amrit Kalash (MAK-4 and
MAK-5 ) Herbal Mixtures”, Federation of American Societies for
Experimental Biology Journal, Vol.14, No.4, pp. A121, 2000.

J.L. Glaser, “Maharishi Ayurveda : An introduction to recent
research”, Mod Sci Ved Sci, Vol. 2, pp.: 89-108, 1988.

Y. Lee Jae, Aften N. Hanna, John A.Lott and Hari M Sharma,
“The Antioxidant and Antiatherogenic Effect of MAK-4 in WHHL
Rabbit”, Journal of Alternative and Complementary Medicine, Vol 2,
No. 4, pp. 463-478, 1996.

O.H. Lowery, N.J.Rosebrough., A.L.Farr,and R.J.Randall, .J Biol.
Chem., pp. 193-265.

D.T. Plummer, An introduction to Practical Biochemistry, 3rd ed.,
Tata McGrew-Hill Publishing company limited, New Delhi. pp 197-
198, 1990.

Rao V. Panganamala, and  Hari M. Sharma, “Anti-oxidant and
Antiplatelet Properties of Maharishi Amrit Kalash (MAK-4 )in
Hypercholesterolemic Rabbits”, Ninth International Symposium on
Atherosclerosis, Rosemont, IL. Pp. 6-11, 1990.

Ryoichi Inaba, Seyed Mohammad Mirbod.,and Haruo Sugiura,
“Effects of Maharishi Amrit Kalash 5 as an Ayurvedic herbal
food supplement on immune functions in aged mice”, BMC
Complementary and Alternative Medicine, Vol. 5, No. 8, 2005.

M. Sharma Hari, Jae Y. Lee, Ellen M. Kauffman, and Atef N. Hanna,
“In Vivo Effect of Herbal Mixture MAK-4 on Antioxidants Capacity
of Brain Microsomes”, Biochemical Archives, Vol.12 , pp. 181-186,
1996.

K.A. Steinmertz and J.D. Potter, “Vegetables, fruit and cancer. 1.
Epidemiology”, Cancer Causes Control, Vol. 2, pp.325-357, 1991.

C. Stephen, Tina M Bonda, and Cara Mattia, “Antioxidant Propeties
of Two Ayurvedic Herbal Preparations “, Biochemical Archives, Vol.
10, pp. 25-31, 1994.

M. Uchiyama and M. Mihara, “Determination of malondehyde
precursor in tissues by thiobarbituric acid test.”, Anal Biochem, Vol.
86, pp. 271, 1998.

M.T. Urmila and A.D. Sharadini, “Ayurveda and contemporary
scientific thought. Trends”, Pharmacol Sci, Vol. 7, pp. 247-51, 1986.

B.P. Vohra, S. P. Sharma., V.K. Kansal, and S.K. Gupta, “Effect of
Maharishi Amrit Kalash,an Ayurvedic Herbal Mixture, on Lipid
Peroxidation and Neuronal Lipofuscin Accumulation in Ageing
Guinea Pig Brain “, Indian Journal of Experimental Biology, Vol. 39,
No. 4, pp. 355-359, 2001.

William J. Cullen, Scott A. Dulchavsky, Thomas P. A. Devasagayam,
B. V. Venkataraman, and Saradindu Dutta, “Effect of Maharishi AK-4
(MAK-4) on H202 induced Oxidative Stress in Isolated Rat Hearts”,
Journal of Ethnopharmacology, Vol. 56, pp. 215-222, 1997.



