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Objective: Herbal formulations based on plants are effective against anemia. The influence of
Dhatryadi Ghrita on blood glucose levels and some biochemical parameters were assessed.
Background: Herbal drugs constitute a major part of all conventional systems of medicine.

h Researchers have no doubt that nature is still the preeminent synthetic chemist and that in plants,
08t Aug 2019 L NP . . : -
d: especially; there are almost infinite reserves of chemical constituents with actual and potential
Accepted: impacts on human body. Methods: Group | anemic control received distilled water from day 2 to 14.
12t Aug 2019 Group |l positive control treated with Vitamin B 12 syrup 1 mL/day from day 2 to 14. Group IlI test
Available online: group treated with 100 mg/kg/day of Dhatryadi Ghrita from day 2 to 14. Group IV test group treated
21t Oct 2019 with 200 mg/kg/day of Dhatryadi Ghrita from day 2 to day 14. Group V test group treated with 300

mg/kg/day of Dhatryadi Ghrita from day 2 to day 14. Results: Anemia was induced successfully in
Groups 1, 11, 11, 1V, and V, which was indicated by a mean reduction of RBC and hemoglobin.
Analysis of hematological parameters on days 14 and 28 showed significant effects. Conclusion:
This study, not only substantiates the traditional uses of Dhatryadi Ghrita but also suggests its
inclusion in the treatment of anemia as it exhibited significant anti-anemic activity.
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Introduction

Iron deficiency is the most prevalent nutritional disorder, which indicates a depleted and limited supply of iron to different
tissues. Anemia emerges when blood lacks enough healthy red blood cells or hemoglobin. [1] Iron deficiency results in
depletion of hemoglobin and iron-dependent intracellular enzymes involved in various metabolic pathways. [2] Anemia is
characterized by various symptoms such as weight or appetite loss, pallor, fatigue or unknown drowsiness, weakness, energy
loss, shortness of breath, etc. [3] Anemia occurs due to iron deficiency, folic acid deficiency, inhibition of absorbance of
vitamin B2 in GIT, and nutritional deficiency. It is sometimes observed in alcoholics. [4, 5] Based on WHO, anemia
influences more than 2 billion people globally, accounting for over 30% of the world’s population which is the most
occurring public health problem, particularly in developing countries. Anemia is one of the important health problems not
only in India but also in most of the south East Asian countries. About 4-16% of maternal death is due to anemia. [6] It also
increases the maternal morbidity, as well as fetal and neonatal mortality. It is the most common nutritional problem, which
influences women of child-bearing age, especially during pregnancy and lactation in which there is a depleted and a
restricted supply of iron to various tissues. [7] This influences many metabolic pathways. [8, 9] Thus, there is a need for
proper management of micronutrient deficiencies, most especially iron deficiency. Anemia is a condition commonly seen in
developing countries because of lack of nutrition and frequent use of drugs to treat diseases. [10, 11]

Hemolytic anemia is a form of inherited or acquired anemia resulting from either intravascular or extravascular RBC
destruction. [12] The exposure to many chemicals causes RBC destruction and hemolytic anemia. [13] The hemolytic
activity of aryl hydrazines, such as phenyl hydrazine, dapsone, hydroxylamine causes acute hemolytic anemia in vertebrates.
[14] From ancient time, medicinal plants known as Rasayana in Ayurveda are thought to be beneficial in strengthening the
hematopoietic and immune system of an individual. Ayurvedic physicians recommended various herbs for the treatment of
hematological disorders as a source of iron and other minerals. [15, 16] There is an increasing demand for herbal medicines,
health products, pharmaceuticals, food supplements, cosmetics, etc. [17] Herbal drugs are being proved more effective than
synthetic drugs with lesser side effects. Nowadays, they are assumed to have greater importance in primary health care
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needs. In the present investigation, the objective was to assess the anti-anemic activity of in-house-prepared Dhatryadi ghrita
against phenyl hydrazine-induced anemic rats.

Materials and Methods:

Preparation of Ghrita and its extract

Raw drugs were collected from rural farms of Kanpur Dehat and were identified and authenticated in NBRI, Lucknow.
Dhatryadi Ghrita was formulated in Pharmacognosy lab of PSIT, Kanpur. The herbal drugs were dried and powdered to be
utilized for the pharmacognostical investigation. Ghrita was prepared according to the technique mentioned in Ayurvedic
formulary. The fresh fruits of Amla,,Benincasa fresh tuberous roots of Pueraria and Sugarcane, as well as fresh roots of
Shatavari were rinsed, shade dried, and extracted for fresh juice. Stolons and roots of Liquorice and heartwood powder of
white sandalwood were cleaned, dried and powdered. Resin was admixed with the above powdered ingredients in order to
sweeten the formulation. Then, adequate amount of purified water was added to make homogenous composition. After this,
Go-Ghrita and milk was admixed in equal quantity, while heating with continuous stirring for about 3 hours. It was then kept
overnight, filtered next day, and heated and cooled afterwards. After cooling, sugar was admixed and stirred vigorously.
After this, ethanolic extract of Ghrita was obtained. [18-21]

Figure 1. Prepared Dhatryadi ghrita

Toxicity studies

The acute toxicity investigations of the experiment dealing with various doses as varying from 1000-4000 mg/kg did not
result in death of animals till day 14 of observation in the experimentation period. Dhatryadi Ghrita is safe in rodents and
mice. Thus, the extract is safer for being the part of different pharmaceutical formulations. Ghrita in varying concentrations
were revealed to be safe and non-toxic under acute toxicity investigations. [22-24] The Institutional Ethical Committee of
Pharmacy department, 1273/PO/Re/S/09/CPCSEA for analysis for education purpose on little animals, PSIT, Kanpur, India
verified the protocol for these investigations. [25]

Animals:

Wistar male rats, weighing 100-150 g were chosen for the research. The animals were kept separately in polypropylene
cages under hygienic and standard environmental conditions as temperature 22 + 3°C, humidity 30-70%, 12 h light/dark
cycle. The animals were allowed to have prescribed diet and water ad libitum. They were acclimated to the environment for
one week prior to research. All the animal experiments were based on the protocols of Institutional Animal Ethical
Committee (IAEC). [26-28]

Housing and Nutrition

The animals were kept in cages with wood litter, under optimum temperature, and light:dark cycle of 12:12 hours. Every
cage was assigned a separate card, showing the number of the cage, weight of the animals, details of the administered drug,
route of administration, and the dose. The animals were given animal food, along with water as needed. [29-31]
Anti-anemic activity

Phenyl hydrazine

Anemia was induced by intra-peritoneal injection of phenyl hydrazine at 60 mg/kg for 2 days. Following the injections, rats
were divided into five groups of six rats each. [32] Group I-anemic control received distilled water from day 2 to 14. Group
I1-positive control treated with 1 mL/day Vitamin B12 syrup from day 2 to 14. Group IlI-test group treated with Dhatryadi
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Ghrita at 100 mg/kg/day from day 2 to 14. Group IV-test group treated with Dhatryadi Ghrita at 200 mg/kg/day from day 2
to day 14. Group V-test group treated with Dhatryadi Ghrita at 300 mg/kg/day from day 2 to day 14.
The blood was collected in EDTA-coated tube by tail puncture under phenobarbitone (45 mg/kg, ip) anesthesia and the
estimation of different biochemical parameters like hemoglobin and RBC values were performed. [33, 34]

Figure 2: The animals were caged according to their groups.

Statistical Analysis

Data were expressed as mean+SEM. The data were analyzed by using one-way analysis of variance (ANOVA) followed by
t-test, where P-values < 0.05 were considered significant. [35, 36]

At first, anemia was induced in rats (except normal control or Group I) by intraperitoneal administration of 40 mg/kg of
phenyl hydrazine (PHZ) for 2 days (DO and D1).

Table 1: The classification of groups on the basis of the treatment provided to them as per the experimental design
constructed for the research work.

S. No. Group Number Group
1. Group | Anemic control received distilled water from day 2 to 14.
2. Group Il Positive control treated with 1 mL/day Vitamin B12 syrup from day 2 to 14.
3. Group Il Test group treated with Dhatryadi Ghrita at 100 mg/kg/day from day 2 to 14
4. Group IV Test group treated with Dhatryadi Ghrita at 200 mg/kg/day from day 2 to day 14.
5. Group V Test group treated with Dhatryadi Ghrita at 300 mg/kg/day from day 2 to 14

Experimental Design
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Table 2: Hb levels in wistar rats before and after PHZ-induced anemia and after 14 days of treatment by Dhatryadi Ghrita.

S No Group Hb levels Before PHZ [Hb levels after 2 days of| Hb levels post 7 days of | Hb levels post 14 days of
"'l Number Administration PHZ-induced Anemia respective treatment respective treatment
1. Group | 12.71+0.353 8.69+0.542 8.93+1.250 9.41+0.231
2. Group I 13.10+0.212 8.32+0.212 10.12+1.346* 12.52+0.143*
3. Group Il 12.93+0.136 8.91+1.151 9.32+0.314 10.27+0.221*
4. Group IV 13.79+0.296 8.37+0.814 10.01+0.192* 11.5+1.521*
5. Group V 13.94+0.631 8.34+0.521 11.12+1.812* 13.56+0.731*

The results are mean + SEM; N=6; *P<0.05 (control group vs. extract)
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Figure 3: Graphical representation of the Hb levels in all groups on respective days of study.

Table 3: Effect of Dhatryadi Ghrita on red blood cell number in anemia induced by phenylhydrazine in wistar rats on Days

0,2, 7, and 14.
S No Group |Values of RBC on Day 0|Values of RBC on Day 2| Values of RBC after 7 days |Values of RBC after 14 days

"1 Number | of treatment (10°/uL) | of treatment (10° /uL) of treatment (10° /uL) of treatment (106 /uL)

1. Group | 7.52+1.19 3.5+0.32 4.24+0.4 5.34+0.14

2. | Groupll 7.93+1.36 3.54+0.2 5.36+0.1 * 7.32+0.121*

3. | Grouplll 7.860.62 3.41+0.13 5.12+0.24 * 6.35+0.321*

4. | Group IV 7.69+1.3 3.7+0.2 6.22+0.14 * 7.18+0.732*

5. | GroupV 7.69+0.46 4.12+0.18* 6.14+0.02* 7.42+0.312*

The results are mean + SEM; N=6; *P<0.05 (control group vs. extract)

Values of RBC on different days of treatment (10° /uL)

Group | Group Il Group Il Group IV Group V

OO B N W & U1 OO N 00 ©

B DayO0O mDay2 mDay7 mDayl4
Figure 4: Graphical representation of RBC values on different treatment days (10° /uL)
Statistical analysis

Data were expressed as standard error of mean (SEM). Statistical comparisons were performed by one-way ANOVA,
followed by t-test, and the values were considered statistically significant when p-value was less than 0.05 (p<0.05). [37, 38]
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Discussions

PHZ is a non-immunogenic drug that causes alterations in the red cell membrane, leading to oxidative denaturation of
hemoglobin. The effect of the denaturation is the reduction in the life span of the erythrocytes. [39] Altered erythrocytes are
eradicated by the spleen and liver, resulting in compensated hemolytic anemia. PHZ-induced anemia is a model, helping out
for the investigation of hematinic impacts. [40-43] Ghrita reigned the number of RBC and amount of hemoglobin and raised
myeloid:erythroid cell ratio and normalized cathepsin D activities by counteracting the action phenyl hydrazine. The results
confirm the claims of Ayurveda that these drugs possess the potency to cure anemia through protection of RBCs from
hemolysis and simultaneously lowering cathepsin D activities from the spleen. [44-46] The Hb concentration was found to
be higher than the positive control animals. This indicates presence of some bioactive agents that prevent or repair the
damage to the cells by free radicals or highly reactive oxygen species. This attributes to the presence of raisins and emblica
in the formulation. Dhatri, which is emblica, is a very good source of micro-nutrients. It is the richest source of Vitamin C.
The nutritive value of fresh, mature fruits of amla is 100 gr, with 0.4 gr proteins, and 14 gr carbohydrates. It is rich in
Vitamin B1, B3, C, calcium, iron and phosphorus. It has a high antioxidant value due to the presence of tannins as well. [47]
From our study, it can be established that the anti-anemic potential of Dhatryadi Ghrita can be explored for further research
in developing a novel herbal delivery system.

Conclusion

The collective results of the above study confirmed that Ghrita has considerable anti-anemic activity as revealed in PHZ-
induced anemia in experimental rat model. Further studies are required to precisely define its bioactive compounds and to
ensure maximum bioavailability and therapeutic efficacy. The injection of phenyl hydrazine to rats caused a hemolytic
anemia characterized by reducing hematological parameters. The oral administration of ethanol extract of Dhatryadi Ghrita in
the dose of 300 mg/kg/day significantly increased hemoglobin level in the first week of treatment. The anti-anemic effect of
the extract was more pronounced in the dose of 300 mg/kg/day as compared to 150 mg/kg/day. The anti-anemic potential of
the plant could come from phytochemicals and also the possible vitamin and mineral constituents. [48-50]
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