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Prunus domestica L, family Rosaceae, Plums are called super-food by scientists and known for cancer prevention, digestive 

health, brain health, blood sugar, macular prevention and weight loss. Present study was designed for anti-anemia activity by 

Omeprazole induced anaemic model. Study result shows extract treated animals was Significantly increase the Hb, HCT, RBC on 

15 day compared to Omeprazole alone treated animals and MCH, MCHC MCV.  The result concluded that Prunus Domestica L 

considered as an Iron Supplement in ulcer patient or the patient taking long term treatment with proton pump inhibitor. The fruit 

extract had higher efficacy with higher dose 400 mg/kg and efficacy is decrease with low dose. We conclude that 200 and 

400mg/kg therapeutically effective for treating iron deficiency anaemia. Based on the severity of anaemic condition adjust the 

dose.  

 

Keywords: Iron, Anemia, Prunus Domestica, Omeprazole, Haemoglobin. 

 

INTRODUCTION 
Anaemia is a medical condition characterized by lowered haemoglobin level. There are over 400 types of anaemia, 

with haemolytic anaemia being the most frequent [1-15]. More than half of the world’s population experience some 

forms of anaemia in their life time [16-21]. The incidence of anaemia is higher in the third world than in developed 

countries [22-29]. Anaemia is particularly prominent in south Asia. In India, for example, up to 88% of pregnant and 

74% of non-pregnant women are affected. Throughout Africa, about 50% of pregnant and 40% of non-pregnant 

women are anaemic. West Africa is the most affected, and southern Africa the least. In Latin America and the 
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Caribbean, prevalences of anaemia in pregnant and non-pregnant women are about 40% and 30% respectively [30-

42]. Such prevalence has been attributed to various aggravating factors such as poor nutrition, high prevalence of 

blood parasites for example, plasmodium, and trypanosome and helminthes infection [43-49]. Prolonged use of non-

steroidal antiinflammatory drugs as well as exposure to toxic chemicals such as phenyl hydrazine has also been 

implicated to cause the condition [1, 20, 50-59]. Due to the high prevalence and possibility of even further increase 

[60-69], there is the need to prevent it or seek for more cost effective and better treatment strategies. Plants, 

phytochemicals and plants products are known for their biological importance in several diseases and ailments [70-

162]. Some plants have been studied for their anti-anaemic properties [2, 164-166]. Iron deficiency is the result of 

long-term negative iron balance. Iron stores in the form of haemosiderin and ferritin are progressively diminished 

and no longer meet the needs of normal iron turnover. From this critical point onward, the supply of iron to the 

transport protein apotransferrin is compromised. This condition results in a decrease in transferrin saturation and an 

increase in transferrin receptors in the circulation and on the surface of cells, including the erythron. All tissues 

express their need for iron in exactly the same way, i.e. by the same type of transferrin receptors on cell surfaces in 

proportion to actual iron need. Accordingly, a compromised supply of iron to the erythron is associated with a 

similarly insufficient supply of iron to all other tissues. Functionally, the lack of mobilizable iron stores will 

eventually cause a detectable change in classical laboratory tests, including measurement of haemoglobin, mean 

corpuscular haemoglobin concentration, mean corpuscular volume, total iron-binding capacity, transferrin 

saturation, and zinc-erythrocyte protoporphyrin [9]. 

 

MATERIALS AND METHOD 
 

Collection and authentication of the plant material prunus domestica  
The plum fruit of Prunus domestica L. had been collected from central market, Madanapalle, Chittoor District, and 

Andhra Pradesh, India. Fruit was identified and authenticated by the Botanist Dr. K. Madhava Chetty, Assistant 

Professor, Department of botany, Sri Venkateswara University, Tirupathi. 

 

Extract preparation 
The peels of the plums were removed and they were rutted removed seed, the average yield was 2 kg. Then fruit 

were shade dried completely and ground into powder with mechanical grinder. The powder was passed through 

sieve no. 60 to get uniform powdered. The crude powder drug extracted with 80% (v/v) ethanol by maceration. 

 

Maceration process 
Maceration process involves the separation of medicinally active portions of the crude drugs. The drug material is 

taken in a stoppered container and immersed in the bulk of the solvents in the ratio of 1:2 (Drug &Solvent) and 

allowed to stand for 7 days in a room temperature with frequent shaking of every 30 min up to 6 hours on each day. 

The solvent was separated by filtration and concentrated under reduced pressure. The resulting semisolid mass was 

vacuum dried and percentage yield was calculated. [2] 

 

The yield of dried extract of the sample, based on dry weight was calculated from the following formula: 

% Yield = (W1 × 100) / W2 

Where, W1 is weight of the extract after solvent evaporation and W2 is weight of the dry powder material. 

 

Table : Data showing the % yield values of fruit of Prunus domestica L 

Plant name Part 

used 

Method of 

extraction 

Solvent Colour of 

extract 

Nature of 

extract 

% yield of extract 

in gm 
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Prunus 

domestica 

Fruit Maceration  Ethanol Dark brown  Semisolid 50.38 

 

 

Acute toxicity Studies 
The acute toxicity study was carried out with ethanol extract of Prunus domestica as per OECD 423 Guidelines. 

Swiss albino mice with weight ranging (25-30g) were in use for the experiment. The animals were fasted for the 

night, provided with water after which extracts of Prunus domestica was administered orally at a dose level of 5 

mg/kg, p.o. If mortality was observed in animals, then the dose administered was assigned as a toxic dose. If death 

was observed in one animal, then the same dose was repeated again to confirm the toxic dose. If death was not 

observed, the method was repeated for further upper doses such as 50, 300 and 2000 mg/kg body weight. The 

animals were experiential for toxic symptoms such as behavioral changes, locomotion, convulsions and mortality for 

14 days [181] 

 

Omeprazole induced iron deficiency anaemia  
 

Treatment of the animals  
The rats were randomly divided into 5 groups of six in each. In this study Omeprazole was administered to all 

groups except normal control for 15 days at dose of 10mg/kg. The group III, IV & V were administered 100, 200 & 

400 mg of Ethanol extract of fruit of Prunus domestica in saline along with Omeprazole 10mg/kg. On day 15 the 

blood sample were collected from tail vein and estimated the hematological parameters, iron content in serum and 

liver was estimated by Atomic absorption spectroscopy [1, 2].  

Group I : Normal control, received 2 ml/kg of saline orally  

Group II : Negative control, received Omeprazole (OMZ) 10 mg/kg orally. 

Group III : Received OMZ +ethanol extract of Prunus domestica 100 mg/kg (EEPD) orally. 

Group IV : Received OMZ +ethanol extract of Prunus domestica 200 mg/kg (EEPD) orally. 

Group V : Received OMZ +ethanol extract of Prunus domestica 400 mg/kg (EEPD) orally. 

 

Iron Analysis in liver and serum  
At end of study Iron content of liver and serum of all groups of rats in experimental models was estimated by using 

Atomic absorption spectroscopy. 

 

         Sample collection 
The samples were cleaned and dried under shade. The dried samples were then grinded and powdered in an agate 

pestle and mortar. Samples were labeled and stored in pre-cleaned polyethylene bottles for further analysis. 

 

Sample Preparation (Digestion of samples) 
A Multiwave 3000 micro oven system (from Anton paar, USA) with 16 position teflon vessels with capping was 

being used for digestion process. The digestion vessels are provided with a controlled pressure, temperature and 

release valve. Before use, all Teflon vessels are soaked with 10 % HNO3. The system was initially programmed by 

giving gradual rise of 20 %, 40 %, and 50 % power for 5, 15 and 20 minutes respectively for the due warming up. 

The powder samples were used without any further treatment for sample preparation. 0.25 g of sample was weighed 

into the Teflon vessels followed by digestion mixture of HNO3, & H2O2 in the ratio of 3:1, according to the nature of 

samples were being applied.  
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The resulting solution after microwave digestion was filtered through whatman 40 filter paper (if 

necessary) and diluted to 25 ml with Millipore water. A sample blank containing only acid mixture was prepared at 

the same time.  The method of standard addition was generally adapted to calibrate the instrument before going for 

the observation of the samples. 

 

Calibration of instruments 
More than three working standard solution of elements to be determined are prepared, covering the concentration 

range as recommended by the manufacturer of the instrument for the elements to be determined. Before the analysis 

of samples, the instruments were calibrated with prepared working standard solution. The calibration curves were 

obtained for concentration vs. absorbance data statistically analyzed. Calibration of the instrument were repeated 

periodically during operations and blanks were carried with each set of 10 samples or aspirate any one of the 

prepared working standard for every 10 samples to check the instrument drift and to validate analytical procedures 

and performance. Reagent blank readings were taken and necessary correction was made during the calculation of 

concentration of various elements. 

Standard Certified Reference (SRM) of National Institute of Standard and Technology (NIST) were used 

for day-to-day for the evaluation of methods of analysis or test and for long-term quality assurance of 

measurements. 

 

Fe analysis by Flame AAS/Graphite furnace  
After calibrating the instrument with prepared working standard, the digests liquid sample’s solution was subjected 

to analysis of Fe in liver by AAS flame and Fe in Serum by Graphite furnace with specific instrumental conditions 

as given by instruments manufacturer. Introduce the solution into flame, record the reading, using the mean of the 

three reading and quantified the concentration of the metals in the given samples against the standard calibration 

curve obtained from Concentration vs Absorbance of the prepared known concentration on the day of the analysis.  

 

STATISTICAL ANALYSIS  
One-way analysis of variance (ANOVA) followed by Dunnett’s method of multiple comparisons was employed 

using Graph pad Instat 5.0 software. p<0.05, p<0.01 & p<0.001 was considered to be statistically significant.  

 

RESULTS 
 

Preliminary Phytochemical screening test of ethanol extract of fruit of Prunus 

domestica L 
Preliminary phytochemical screening of ethanol extract was investigated. Ethanol extract showed the presence of 

steroids, alkaloids, saponin, proteins, Amino acid, tannins, flavonoids and minerals iron. 

 

Table: Preliminary phytochemical screening of of Prunus domestica L 

S.No Constituents Ethanol 

1 Alkaloids + 

2 Steroids + 

3 Carbohydrates + 

4 Glycosides - 

5 Fixed oils & Fats - 

6 Phenolic  

Compounds 

+ 
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7 Proteins &  

amino acids 

+ 

8 Saponins + 

9 Tannins + 

10 Gums & mucilage + 

11 Flavonoids + 

12 triterpenoids - 

Where + =present, - =absent 

 

 

 

Acute toxicity 
 

Table : Study period and observation parameters 

Initial once observation First 30 min and periodically 24 hr 

Special attention First 1-4 hr after drug administration 

Long term observation Up to 14 days 

Direct observation parameters 

Tremors,  

convulsions, 

 salivation,  

diarrhea,  

lethargy,  

Sleep and coma. 

Additional observation parameters 

Skin and fur, eyes and mucous membrane,  

respiratory, circulatory,  

autonomic and central nervous systems,  

somatomotor activity and behavior pattern etc. 

 

It was observed that the ethanol extract of fruit of Prunus domestica were not lethal to the mice and there was no 

mortality and morbidity even at the 2000 mg/kg doses. Hence LD50 of extracts found to be 2000 mg/kg.  Therefore, 

1/10th of LD50 200mg/kg consider as ED50. Based on the acute toxicity the dose of 100 (1/2 of ED50), 200 (ED50) 

& 400 (ED50 x 2) mg/kg of extract selected for further pharmacological evaluation. 

 

Omeprazole induced iron deficiency anaemia 
It was observed that Omeprazole alone treated group, significantly (p<0.01) decreased the Hb, HCT, RBC, Fe in 

liver and serum on 15th day as compared to control. In extract treated group, significant increase (p<0.01) in 

hematological and iron content in liver and serum (p<0.001) was seen 15th day, as compared to Omeprazole treated 

group. EEPD 200 & 400 mg/kg treated groups did not show any significant change on 15th day compared to normal 
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control except HCT in 200mg/kg (p<0.05). But on 100 mg/kg treated groups showed significant changes on 

hematological parameters and iron content (p<0.05) when compared to normal control (as shown in table).  

 

Table: Effect of plum fruit on Omeprazole induced iron deficiency anaemia 

Groups Hb gm/dl HCT % RBC x106/mm3 PCV % MCV µm3 MCH pg/cell MCHC g/dl 

Group I 18.72±0.86 a 56.48±0.46 a 9.28±0.42a  36.16±0.16** a 60.51±0.15** 

a 

19.61±0.68** 

a 

32.19±0.68** 

a 

Group II 12.15±0.35c 32.85±0.29 c 4.18±0.18 c 22.37±0.31 b 80.29±0.28 b 29.90±0.52 b 37.34±0.52** 

b 

Group III 16.20±0.41**b 48.17±0.75** 

b 

6.24±0.28** b 28.265±0.05* c 80.34±0.16 b 26.61±0.55* c 31.61±0.55* c 

Group IV 16.89±0.72**a 51.46±0.52** 

b 

8.91±0.34** a 37.19±0.15** a 57.49±0.54** 

a 

21.47±0.17** 

a 

31.47±0.17*c 

Group V 17.53±0.76**a 55.94±0.83** 

a 

9.36±0.30** a 38.53±0.08** a 58.16±0.28** 

a 

18.91±0.60** 

a 

30.91±0.60** 

a 

Values are in mean±SEM;( n=6), Significance levels:* = highly significant differences at p<0.05, **= highly 

significant differences at p<0.01, ns= non   significant when treated group compared to Group II. Mean bearing same 

superscript does not differ significantly & mean bearing different superscript differ significantly. c = highly 

significant differences at p<0.05, b=significant differences at p<0.01, a= non significant  

 

Table: Estimated iron content of liver and serum by AAS & Graphite furnace in Omeprazole induced iron 

deficiency anaemia 

Groups LIVER µg/gm of tissue SERUM µg/dl 

Group I 836.66±0.05 a 468±0.53 a 

Group II 226.99±0.10c 128±0.90c 

Group III 695.39±0.13***b 339±0.48*** b 

GroupIV 784.68±0.10***a 414±0.72***a 

GroupV 808.85±0.20***a 482±0.57*** a 

Values are in mean±SEM; (n=6), Significance levels: ***= highly significant differences at p<0.001, ns= non 

significant when treated group compared to Group II. Mean bearing same superscript does not differ significantly & 

mean bearing different superscript differ significantly compared to normal control. c = highly significant differences 

at p<0.001, b=significant differences at p<0.05, a= non significant 

 

Blood smear of RBC in omeprazole induced anaemia 
 

MCV defines the size of the red blood cells and is expressed as femtoliters (10−15; fl) or as cubic microns (μm3). The 

normal values for MCV are 87 ± 7 fl. MCH quantifies the amount of hemoglobin per red blood cell. The normal 

values for MCH are 29 ± 2 picograms (pg) per cell. 

MCHC indicates the amount of hemoglobin per unit volume. In contrast to MCH, MCHC correlates the hemoglobin 

content with the volume of the cell. It is expressed as g/dl of red blood cells or as a percentage value. The normal 

values for MCHC are 34 ± 2 g/dl. 

 

RBC stained blood smear of rat of normal control, showing normal appearance of erythrocytes. omeprazole treated 

rats showing Macrocyte hypochromic erythrocytes with abnormal blood smear. The extract treated group showing 

overall better picture of blood smear with Hyperchromic (HC) erythrocytes in 200 & 400 mg/kg doses with almost 

normal shape but in 100mg/kg reveal few Macrocytic RBC.  
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              Normal Control                Negative control 

             
                EEPD100 mg/kg        EEPD200 mg/kg 

           
EEPD400 mg/kg 

 
 

DISCUSSION 
 

This study aimed to evaluate the effect of EEPD on the anaemia induced by Omeprazole in albino rats. Omeprazole 

is an acid-reducer that is used to treat acid reflux and stomach ulcers. Omeprazole works by preventing acid 

pumping cells found on the stomach wall from producing acid. Gastric acid plays an important role in the absorption 

of iron. Dietary iron can be divided into 2 types with respect to absorption: the heme type, derived from animal 

blood and muscle, which is well absorbed and comprises about 10%- 30% of the normal Western diet, and the more 

common non heme type, derived from plants (fruits, vegetables, grains, nuts), which requires an acidic gastric 

environment for absorption [1, 126-169]. However, plants are kknwon for their wide range of biological activities 

[170-188]. Although the heme component is absorbed independent of gastric pH, the non heme part requires an 

acidic pH for absorption [171]. At physiologic pH and in the presence of oxygen, iron exists predominantly in the 
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highly insoluble ferric Fe(III) form and therefore is poorly bioavailable [185]. Ingested ferrous ions are readily 

oxidized to ferric ions by dissolved oxygen [186]. Stomach acid is important in releasing iron from ligands in food 

and in solubilizing ferric iron by converting it to ferrous form [68, 153]. It has been speculated that inhibition of 

gastric acid secretion may lead to reduction in iron and vitamin B12 absorption . The development of iron 

malabsorption has been shown in a variety of hypo- or achlorhydric conditions. After oral administration of PPI, the 

onset of the antisecretory effect of omeprazole occurs within 1 h, with the maximum effect occurring within 2 h [20, 

172]. The inhibitory effect of omeprazole on acid secretion increases with repeated once-daily dosing, reaching a 

plateau after 4 days. Study showed a significant rise in serum iron concentration of 164±32% µg/dL above baseline 

2 h after oral ingestion, plateauing afterwards. These studies suggested that a 5-day course of PPI treatment would 

be sufficient length of treatment and 3 h of serum iron-level monitoring would be sufficient to detect serum changes 

in iron levels following the ingestion of iron preparation. Lack of enough stomach acid caused by chronic use of 

Omeprazole can affect the absorption of nutrients such as iron from foods. Patients taking Omeprazole for chronic 

stomach disorders may require iron injections to prevent iron deficiency anemia.  The orally administered extract 

shows anti-anaemic activity and ethanol extract at 200 &400 mg/kg doses more effective counteract Omeprazole 

induced anemia. The study revealed that the extract does not affect the Omeprazole effect induced model in rats. 

Further study needed for isolate the specific constituent and elucidate the mechanism. 

 

CONCLUSION  
In conclusion the ethanol extract of Prunus Domestica fruit reversed anaemia induced by Omeprazole. The vitamin 

and mineral constituents of the fruit appear most likely as the active ingredients responsible for the haematinic effect 

of plum fruit. The increases in the hematological indices exhibited by Prunus Domestica extract might be connected 

with the Phyto-constituents, vitamin and mineral contents of the fruit of Prunus Domestica. These constituents are 

might have hemopoietic factors that have direct influence on the production of hemoglobin in blood. Further studies 

to map for excellence of phytoconsituents like flavonoid, vitamins and minerals in ethanol extract and elucidate the 

exact machinery of effect and pharmaceutical formulation studies to make use in anaemic condition. 
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