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Abstract : In the current study the long-term effect of omeprazole was determined by measuring some
hematological parameters .Three groups of laboratory rats were taken each group (6) individual, the first
groups was the control, second and third were given the drug with a dose of 20 and 40 respectively for three
consecutive months. There are significant effects at (p>0.05) in all parameters which include white and red
blood cells counts(WBC and RBC), Hemoglobin concentration(Hb) and the ratio of neutrophils and
lymphocytes in both treated groups(the effect is significant for both doses) compared with control, That is, there
was a clear effect of omeprazole on the blood picture.
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I.  Introduction

The drug omeprazole is included in a group called (proton pump inhibitors) [1], [8]. It reduces the
amount of acid in the stomach. It is also used in the treatment of gastro- esophageal reflux disease (GERD) and
other conditions associated with increased acidity, it also treats damage to the esophagus Caused by the high
rate secretion of gastric acid [12]. In addition Omeprazole is used to prevent gastric (stomach) ulcers caused by
bacterial infections which result from proliferation of Helicobacter pylori [13]. After orally administration,
Omeprazole is absorbed from the small intestine and carried by the blood to the parietal cell of the stomach [22].
There are many studies on omeprazole Most of these studies relate to the histological effect on the digestive
system [23]; [9] , as for studies of its effect on blood, they are very few, [15] recorded no significant effect of
omeprazole on blood, [5] mentioned that 22 hematological effects: leucopenia and agranulocytosis have been
reported but Most studies indicate no significant effect of Omeprazole on blood, generally Excessive use of
medicines can cause hematologic effects [17] ; [14] In another study, there was a clear effect of omeprazole on
blood [2]. The aim of this study is to assess the effect of long-term taking of Omeprazole drug on the blood
picture by performing some hematological parameters.

Il.  Materials and Methods

Animals

Male Wister rats (Albino) age 6 weeks, weighting (40-60g) was obtained from the Animal House
located in the Museum of Natural History Research Center (Baghdad). Rats were housed in a temperature of
(22+2¢°) and light (12:12h) light: dark and feed on commercial standard pellets diet [10]; [9]. Rats were divided
in to three equal groups (n= 6), first group was the control (untreated), second was administered orally 20mg/kg
and the third group was given 40mg/kg once daily [4] The experiment lasted three months during this, rats
weights were measured weekly.

Collection and Blood Samples

The equivalent of (3 ml) of blood was withdrawn from the heart directly With a 5 ml syringe after
anesthetizing the animal and stabilizing it on the anatomy plate, And then discharged into anticoagulants tubs
[21]. Some hematological tests were measured in the laboratory such as hemoglobin concentration, counts of
Red and white blood cell, and the differential count of leukocytes Which includes the proportion of both
lymphocytes and neutrophils, the measure of these parameters were carried out based on laboratory standard
methods [6].

Statistical analysis
Data were analyzed statistically using Analysis of Variance (AOVA) test and the significant differences
between the experimental groups were calculated within a probability level of (P>0.05) [19]; [16]

I11.  Results and Discussion
Table (1) shows means, standard deviation and Standard error of (WBC) values where the results
indicate a significant difference at (p>0.05) For the two treated groups of 20 and 40 mg/kg Compared to the
control group; meaning that there is a significant increase in the counts of WBC was observed . Similar
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conclusion for (Hansen and Bruserud, 2016) But differs with the reach of [15] and [13] where they confirmed
the absence of significant effect of Omeprazole on hematological measurements including the WBC count. As is
known an increase in the number of WBC indicates an infection in the body [3]. In my opinion, the significant
increase in white blood cells indicates that taking omeprazole for a long time helps in the occurrence of internal
infections and this in turn stimulates an increase in the WBC number to protect the body because it is considered
a defensive method.

N Mean Std. Std. Error 95% Confidence Interval for Mean Minimum Maximu
Deviation Lower Bound Upper Bound m
Cont 6 9.2000 1.81108 73937 7.2994 11.1006 6.50 11.00
20mg 6 11.9333 4.47780 1.82805 7.2342 16.6325 5.00 17.50
40mg 6 16.6000 1.56844 .64031 14.9540 18.2460 14.20 18.40
Total 18 12.5778 4,17958 .98514 10.4993 14.6562 5.00 18.40

Table (1), Means, Std. Deviation and Std. Error of WBC values

Table (2) displays Analysis of Variance (AOVA) test of WBC values among the three groups on the one hand
and variation within groups on other hand, the difference is significant among the three groups.

ANOVA
Sum of Squares Df Mean Square F Sig.
Between Groups 168.018 2 84.009 9.772 .002
Within Groups 128.953 15 8.597
Total 296.971 17

Table (2) Analysis of Variance test (WBC)

With regard to Red Blood Cells (RBC) values, they are shown in Table (3) which showed means,
standard deviation and Standard error of values. In this study, there is a significant decrease in the number of red
blood cells for the first and second group in comparison with control at (p>0.05). These results also apply to
hemoglobin values shown in table (5) this indicates an obvious anemia in the treated groups this supports
findings of [18], where there were significant decrease in values of RBC and Hb While [7] pointed out that there
are no significant differences, [2] confirmed that there were few effects of omeprazole causing anemia. In
general, an increase in the duration of taking any medicine has side effects where they cause disorders in red
cells, platelets, and the coagulation system [17], It is also known that the basic function of erythrocytes is to
transport hemoglobin and the low concentration of hemoglobin in the blood is evidence of anemia [3] This
confirms the apparent effect of Omeprazole in the current work. Table (4) also shows variation test among and
within the three groups. As is clear the difference is significant. Table (6) shows (ANOVA) analysis and
differences between groups and the differences within the groups of Hb values.

N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum
Lower Bound Upper Bound
Cont 6 8.1333 .61860 .25254 7.4842 8.7825 7.40 9.00
20mg 6 5.3833 .80104 .32702 4.5427 6.2240 4.50 6.50
40mg 6 4.6167 .96626 .39448 3.6026 5.6307 3.50 6.00
Total 18 6.0444 1.72907 .40755 5.1846 6.9043 3.50 9.00
Table (3) Means, Std. Deviation and Std. Error of RBC values
ANOVA
Sum of Squares Df Mean Square F Sig.
Between Groups 41.034 2 20.517 31.436 .000
Within Groups 9.790 15 .653
Total 50.824 17
Table (4) Analysis of Variance Test (RBC)
N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximum
Lower Bound Upper Bound
Cont 6 14.5000 1.04881 42817 13.3993 15.6007 13.00 16.00
20mg 6 9.3333 1.03280 42164 8.2495 10.4172 8.00 11.00
40mg 6 6.6667 1.36626 55777 5.2329 8.1005 5.00 8.00
Total 18 10.1667 3.51886 .82940 8.4168 11.9166 5.00 16.00

Table (5) Means, Std. Deviation and Std. Error of Hb values
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ANOVA
Sum of Squares Df Mean Square F Sig.
Between Groups 190.333 2 95.167 70.785 .000
Within Groups 20.167 15 1.344
Total 210.500 17

Table (6) ANOVA analysis of Hb

The results of the percentages of Neutrophil are shown in the tables (7) which explains a significant
increase in the percentage of neutrophils i .e there are significant differences in the values of neutrophils at
(0.05) level among the three groups (Table 8, 9).

N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimu Maximum
Lower Bound Upper Bound m
Cont 6 15.6667 2.33809 .95452 13.2130 18.1203 13.00 19.00
20mg 6 23.0000 5.45381 2.22651 17.2766 28.7234 17.10 33.00
40mg 6 31.1983 5.82775 2.37917 25.0825 37.3142 25.30 40.30
Total 18 23.2883 7.93471 1.87023 19.3425 27.2342 13.00 40.30
Table (7) Means, Std. Deviation and Std. Error of Neut. values
Sum of Squares Df Mean Square F Sig.
Between Groups 724.446 2 362.223 15.709 .000
Within Groups 345.867 15 23.058
Total 1070.313 17
Table (8), ANOVA test of neut.
(1) Treat (J) Treat Mean Difference Std. Error Sig. 95% Confidence Interval
(1-J) Lower Bound Upper Bound
Cont 20mg -7.33333- 2.77235 .018 -13.2425- -1.4242-
40mg -15.53167-" 2.77235 .000 -21.4408- -9.6225-
mg Cont 7.33333" 2.77235 .018 1.4242 13.2425
40mg -8.19833- 2.77235 .010 -14.1075- -2.2892-
40mg Cont 15.53167" 2.77235 .000 9.6225 21.4408
20mg 8.19833" 2.77235 .010 2.2892 14.1075
Table (9) Dependent Variable of Neut.

Table (10) shows results of Lymphocytes percentages represented by Mean, Std. Deviation and Std.
Error. There were also significant increases in lymphocyte values among the three groups (table 11). Differences
are significant at the 0.05 level between the control group and the (20, 40mg/kg) groups but not significant
between the 20 and 40 group (table 12). These results are consistent with what has been achieved ([7] while [15]
Note that there are no significant differences in Neut. and Lymph. Values .As mentioned above, the high
increase in leukocytes in the body is caused by the occurrence of infection and they form a defensive line
against any damage to the body [20]; [3]. This increase may also be caused by excessive taking of Omeprazole
for a long time caused a case of poisoning led to stimulate the leukocytes to protect the body.

N Mean Std. Deviation Std. Error 95% Confidence Interval for Mean Minimum Maximu
Lower Bound Upper Bound m
Cont 6 62.4167 8.55510 3.49260 53.4386 71.3947 50.30 70.50
20mg 6 77.9583 5.84486 2.38616 71.8245 84.0921 70.50 85.50
40mg 6 77.5267 10.53827 4.30223 66.4674 88.5859 60.50 89.33
Total 1 72.6339 10.93327 2.57700 67.1969 78.0709 50.30 89.33
8
Table (10) Table (10) shows ANOVA analysis of Lymph.
ANOVA
Sum of Squares Df Mean Square F Sig.

Between Groups 940.084 2 470.042 6.456 .009

Within Groups 1092.036 15 72.802

Total 2032.120 17

Table (11) ANOVA test of Lymph.
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LSD
(1) Treat (J) Treat Mean Difference Std. Error Sig. 95% Confidence Interval
(1-J) Lower Bound Upper Bound
Cont 20mg -15.54167-" 4.92620 .007 -26.0416- -5.0417-
40mg -15.11000-" 4.92620 .008 -25.6100- -4.6100-
20mg Cont 15.54167 4.92620 .007 5.0417 26.0416
40mg 43167 4.92620 931 -10.0683- 10.9316
40mg Cont 15.11000" 4.92620 .008 4.6100 25.6100
20mg -.43167- 4.92620 931 -10.9316- 10.0683
. Table (12) Dependent variable of Lymph.

IV.  Conclusion
From this work can be concluded that taking omeprazole for three months (long-term) With a dose of
20 and 40 mg/kg influence significantly on hematological parameters, In other words: significant differences
were recorded in values of WBC, RBC, Hb, Lymphocytes and Neutrophil Of the groups of rats that were given
omeprazole with a dose of 20 and 40 mg/kg (treated groups) compared with control (untreated) group. In future
studies, the effect of omeprazole can be verified on some biochemical parameters such as its effect on the liver
and kidney functions and other organs.
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