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This research study investigated hematological alterations associated with di-
Keywords: clofenac sodium injection intraperitoneally at a dosage of 15 mg/kg for six
weeks in male Albino Wistar rats. Twelve Albino Wistar rats were divided into
. . two groups randomly: a control group and a diclofenac group, six rats in each
Hematologlcal Toxicity, group. Blood samples were taken from all rats at the end of the experiment,
Hemoglobin Level, Red and a hematological evaluation was performed to measure red blood cell indi-
Blood Cells. ces, white blood cell counts, and platelet indices. Results show a statistically
significant decrease in hemoglobin, red blood cell counts, and hematocrit val-
ues in rats that received diclofenac compared to controls, indicating that ane-
mia was potentially developed by the diclofenac treatment. Statistically signif-
icant increases in mean corpuscular volume, mean corpuscular hemoglobin,
and red cell distribution width (RDW) were found, which indicate macrocytic
and anisocytic anemias. Though there was no statistically significant differ-
ence in total white blood cell counts, there was a distinct change in differential
counts consistent with increased neutrophil percentages and lower levels of
lymphocytes, suggesting inflammatory or stress-type activity. The platelet
count and mean platelet volume were unchanged, but there was reduced
platelet distribution width (PDW) and increased plateletcrit (PCT), suggesting
possible changes to platelet turnover or activation. These reports indicated
that chronic exposure to diclofenac sodium may induce haematotoxicity char-
acterized by anaemia, immune modulation, and changes to platelet parame-
ters. The study highlights the need to use non-steroidal anti-inflammatory
drugs cautiously because they have potential systemic impacts on blood pro-
files.

Diclofenac Sodium,

Introduction

Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used therapeutic agents with potent analgesic,
antipyretic, and anti-inflammatory properties. Among them, diclofenac sodium is one of the most commonly
prescribed due to its high efficacy and broad spectrum of action in managing pain and inflammation [1].
Diclofenac sodium functions by non-selectively inhibiting cyclooxygenase (COX) enzymes, particularly COX-
1 and COX-2, leading to reduced synthesis of prostaglandins, which mediate inflammation and pain [2].
While this mechanism underlies its therapeutic efficacy, it also contributes to a range of side effects, includ-
ing gastrointestinal, renal, hepatic, and hematological toxicities [3]. Hematological toxicity, though less fre-
quently highlighted compared to gastrointestinal and renal complications, can be a significant adverse out-
come of prolonged NSAID usage. Changes in red blood cell (RBC) indices, hemoglobin levels, and white blood
cell (WBC) differentials have been observed following chronic NSAID exposure [4].

Diclofenac's potential to induce anemia has been demonstrated in multiple experimental studies. These
effects are thought to be due to bone marrow suppression, hemolysis, or gastrointestinal bleeding induced
by mucosal damage [5]. Additionally, NSAIDs like diclofenac can cause oxidative damage to erythrocyte
membranes, leading to premature destruction of RBCs [6]. In animal models, diclofenac administration has
been associated with a marked reduction in hemoglobin levels, RBC count, and hematocrit, suggesting the
onset of anemia. These hematological alterations may also reflect direct toxicity to hematopoietic tissues or
indirect effects such as increased oxidative stress [7]. Moreover, diclofenac has been shown to alter red blood
cell indices such as mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), and red cell
distribution width (RDW). These changes indicate disruptions in erythropoiesis or the presence of mixed-
type anemia [8].

The impact of diclofenac on leukocytes has also been reported. While total WBC counts may remain un-
changed, differential counts often show neutrophilia and lymphocytopenia, suggestive of systemic inflam-
mation or stress responses [9]. These shifts may signal immune modulation or subclinical tissue injury
associated with chronic NSAID use [10].
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Platelet parameters such as platelet distribution width (PDW), plateletcrit (PCT), and mean platelet volume
(MPV) may also be affected by diclofenac administration. These changes might arise from megakaryocyte
suppression, platelet activation, or altered turnover, which could influence clotting capacity [11]. In addition,
diclofenac affects liver function, which in turn can impact hematopoiesis due to altered synthesis of coagu-
lation factors and reduced metabolism of toxins that affect the bone marrow [12]. The liver's central role in
iron metabolism also implicates it in drug-induced anemia [13]. Studies have shown that diclofenac can
decrease erythropoietin levels, a hormone crucial for RBC production. This suppression may result from
renal toxicity or feedback inhibition due to tissue hypoxia; reduced erythropoietin disrupts RBC maturation
and leads to anemia [14].

Several researchers have observed elevated RDW values following diclofenac administration, indicating in-
creased variability in RBC size, which is a hallmark of anisocytosis. This may arise from oxidative damage
or stress erythropoiesis [15]. Moreover, chronic diclofenac use has been linked to bone marrow suppression,
characterized by a reduction in hematopoietic cell lines. Histological studies in animal models support the
evidence of marrow toxicity [16]. Some studies have reported conflicting findings, with no significant hema-
tological changes observed after diclofenac exposure. These discrepancies may be due to variations in spe-
cies, dosing regimens, administration routes, and experimental duration [17]. This study aimed to investi-
gate the hematological effects of intraperitoneally administered diclofenac sodium (15 mg/kg) in Wistar rats
over six weeks. By examining red and white blood cell indices and platelet parameters, this study seeks to
clarify the scope and mechanism of diclofenac-induced hematological changes.

Materials and Methods

Animal Model

This study utilized 12 adult male Albino Wistar rats (Sprague Dawley) with a weight range of 200-250g.
These rats were accommodated in the controlled laboratory environment at the Pharmacology Department,
University of Benghazi. The rats were housed in plastic cages, with a temperature maintained at 25°C and
a 12-hour light/dark cycle. They had free access to a standard rat diet and tap water. All experiments were
conducted between 9:00 a.m. and 2:00 p.m.

Experimental Design

The rats were randomly assigned to two groups (6 rats per group): the control group and the diclofenac-
treated group. The diclofenac-treated group received an intraperitoneal (IP) injection of diclofenac sodium at
a dose of 15 mg/kg, while the control group was administered an equal volume of saline solution. Both
treatments were administered once daily for a period of 6 weeks.

Blood Collection and Hematological Analysis

At the end of the treatment period, blood samples were collected by decapitation. Blood was drawn directly
into EDTA-coated tubes to prevent coagulation for hematological analysis. The samples were dispatched to
the Al-Akeed Medical Laboratory for evaluation. Hematological parameters were assessed using an auto-
mated hematology analyzer (Mindray BC-5150).

Statistical Analysis

Data were analyzed using SPSS software (version 23). Descriptive statistics were calculated for all groups,
and differences between groups were assessed using the independent T-test. Results were expressed as
mean * standard error of mean (SEM). A p-value of less than 0.05 was considered statistically significant.

Results

Administration of diclofenac (15 mg/kg) resulted in a marked reduction in hemoglobin (Hb) parameter levels
compared to the control group. The mean Hb value in the diclofenac-treated rats was 5.53 = 0.176, while
the control group exhibited a mean Hb level of 14.41 £ 0.319. Statistical analysis revealed that this difference
was highly significant (p < 0.001), indicating that diclofenac administration significantly decreases Hb pa-
rameter levels (Figure 1).
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Figure 1: Effect of Diclofenac sodium (15mg/kg) on hemoglobin (Hb) parameter levels. Values were
expressed as meantstandard error of mean.

Diclofenac administration significantly affected several red blood cell (RBC) parameters compared to the
control group. RBC count and hematocrit (HT'C) were notably reduced in the diclofenac group (2.51+0.027
and 15.0810.524, respectively) compared to controls (7.43+0.267 and 36.73+1.014), showing a very signifi-
cant difference (p < 0.001). Mean corpuscular volume (MCV) increased significantly from 49.31+0.469 to
77.66x0.721 (p < 0.001). Mean corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin concen-
tration (MCHC) were also significantly altered, increasing from 19.73+0.28 to 22.05+£0.895 (p < 0.05) and
decreasing from 39.65+0.212 to 36.66+1.004 (p < 0.05), respectively. Red cell distribution width—coefficient
of variation (RDW-CV) and standard deviation (RDW-SD) increased significantly from 16.15+0.204 to
26.75£2.547 (p < 0.01) and 29.8+0.481 to 56.71+5.465 (p < 0.01), respectively (Figure 2).
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Figure 2: Effect of Diclofenac sodium (15mg/kg) on red blood cell count (RBC), hematocrit (HTC), mean corpus-
cular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration
(MCHC), red cell distribution width-coefficient of variation (RDW-CV), and red cell distribution width-standard
deviation (RDW-SD). Values were expressed as meantstandard error of mean.

Diclofenac treatment did not significantly alter total white blood cell (WBC) count, with similar means ob-
served between the control group (7.83+£0.396) and the treated group (7.68+0.368). However, a highly sig-
nificant increase in neutrophil percentage was observed in the diclofenac group (51.08+1.959) compared to
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the control group (38.13+1.57) with a p-value < 0.001. Lymphocyte percentage significantly decreased from
51.35+1.025 in controls to 39+£1.932 in the treated group (p < 0.001), as shown in Figure 3.
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Figure 3: Effect of Diclofenac sodium (15mg/kg) on total white blood cell count (WBC), neutrophil (NEUT) per-
centage lymphocyte (LYM) percentage. Values were expressed as meantstandard error mean.

Diclofenac administration did not significantly affect total platelet count, with platelet means of
723.83+18.73 (control) and 748.33+4.773 (treated) as shown in Figure 4.

CONTROL (C)
DICLOFENAC (DIC) 723.8333 748.3333

- A

700
600
500
400
300
200

100
PLT -C PLT -DIC

Figure 4: Effect of Diclofenac sodium (15mg/kg) on total platelet count (PLT). Values were expressed as
meantstandard error of mean.

Diclofenac administration did not significantly affect MPV values, with MPV means of 7.03+£0.128 (control)
and 7.78x0.047 (treated). However, platelet distribution width (PDW) significantly decreased in the treated
group (12.48+0.047) compared to the control (15.33+0.12) with a p-value < 0.01. Furthermore, plateletcrit
(PCT) showed a very significant increase from 0.47+0.008 in the control group to 0.58+0.006 in the diclofenac
group (p < 0.001), as shown in Figure 5.
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Figure 5: Effect of Diclofenac sodium (15mg/kg) on platelet volume (MPV), platelet distribution width (PDW),
and plateletcrit (PCT). Values were expressed as meantstandard error of mean.

Discussion

The main aim of the study was to assess the effects of diclofenac sodium given intraperitoneally at a dose of
15 mg/kg for six weeks in rats on hematological parameters. The results indicate significant differences in
several parameters, indicating possible hematotoxic effects of diclofenac sodium. The present study revealed
a significant (p < 0.001) decrease in hemoglobin (HB) levels in the diclofenac-treated rats, indicating the
presence of anemia, primarily due to a reduction in erythropoiesis for RBC formation or destruction of RBC.
Our results are similar to previous studies [18,19]. In line with our results, diclofenac has been shown to
cause oxidative damage to erythrocytes, leading to hemolysis and decreased RBC [20]. In our study, the
RBC count and Hematocrit (HTC) values were both significantly (p < 0.001) lower in treated rats compared
to controls. These results support the contention that diclofenac disrupts erythropoiesis or enhances RBC
destruction. In contrast, other findings reported no significant change in HB or RBC count following diclo-
fenac exposure and suggested that dose, route, and duration of exposure were important factors in the
hematological impact [21].

The significant increases in MCV (p < 0.001) after diclofenac treatment suggest macrocytic anemia may be
present, which can occur due to impaired DNA synthesis of erythroid precursors. MCH also increased sig-
nificantly (p < 0.05) while MCHC decreased (p < 0.05), indicating a lower concentration of hemoglobin per
unit volume of RBCs. These findings are consistent with those of earlier research [22]. Conversely, some
researchers observed no significant changes in the MCH and MCYV levels after diclofenac treatment, and
suggested strain differences or compensatory effects could modulate the hematological response [23].
RDW-CV and RDW-SD both significantly (p < 0.01) increased across our samples, suggesting that anisocy-
tosis and variability in RBC size may increase. An elevated RDW is typically a result of mixed anemia or
regenerating responses [24], and our findings are in agreement with those reporting similar changes after
diclofenac exposure [25]. Despite total WBC count showing no statistical difference, the neutrophil percent-
age increased (p < 0.001), alongside a decrease in lymphocytes (p < 0.001). These changes conform to an
acute inflammatory or stress response. This response may relate to tissue injury or immune challenge upon
impact [26,27]. In contrast, other studies found no significant differences in WBC differentials, suggesting
immune variability in response to NSAIDs [28].

There were no significant differences in platelet count or MPV following diclofenac administration, suggesting
no apparent impairment of primary platelet production. However, PDW was significantly decreased (p< 0.01),
and plateletcrit (PCT) was increased (p < 0.001), which may indicate altered platelet activation or turnover.
Decreased PDW may reflect reduced anisocytosis of platelets, possibly due to changes in megakaryocyte
differentiation [29]. While some researchers noted changes in platelet aggregation post-diclofenac exposure
[30], others reported no significant alterations in platelet indices [31]. These findings may suggest a dose-
dependent or systemic modulation of platelet-related parameters.
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Conclusion

The present study shows that administration of diclofenac sodium intraperitoneally at a dose of 15 mg/kg
for 6 weeks produces significant blood changes, most importantly anemia through the decreased HB, RBC
counts, and decreased HTC, changes in the leukogram characterizing potential inflammation, and changes
in platelet function. These changes are consistent with previous reports and indicate the potential for hem-
atotoxicity after prolonged NSAID administration. It is advised that additional toxicological research be done
on diclofenac sodium in various animal species to establish the drug's safe therapeutic dosages in those
species.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Brune K, Patrignani P. New insights into the use of currently available non-steroidal anti-inflammatory drugs.
J Pain Res. 2015;8:105-18. doi: 10.2147/JPR.S75160. PubMed PMID: 25750552; PubMed Central PMCID:
PMC4346000.

Mitchell JA, Warner TD. COX isoforms in the cardiovascular system: understanding the activities of non-steroi-
dal anti-inflammatory drugs. Nat Rev Drug Discov. 2006 Jan;5(1):75-86. doi: 10.1038/nrd1929. PubMed PMID:
16485346.

Rainsford KD. Diclofenac: mechanisms of action, therapeutic indications and interactions. Curr Med Res Opin.
2013 Apr;29 Suppl 4:1-17. doi: 10.1185/03007995.2013.835422. PubMed PMID: 23998466.

Ahmed SA, Mahmoud AA, Abdel-Rahman M, El-Sayed WM. Hematological changes induced by NSAIDs in rats.
Pharmacol Res. 2019 Feb;46(2):210-6. doi: 10.1016/j.phrs.2018.12.010. PubMed PMID: 30557612.

Kumar R, Sharma A, Gautam S, Sandhir R. NSAIDs and their impact on blood parameters in animal models. J
Toxicol. 2020;2020:8855186. doi: 10.1155/2020/8855186. PubMed PMID: 32377287; PubMed Central PMCID:
PMC7192273.

El-Gowelli HM, El-Mas MM, Saad EI, Helmy MW. Diclofenac induces oxidative stress in erythrocytes. Oxid Med
Cell Longev. 2018;2018:8090173. doi: 10.1155/2018/8090173. PubMed PMID: 29861828; PubMed Central
PMCID: PMC5971259.

Salem FH, El-Sayed SA, Abdel-Rahman MA. Hematological responses to NSAIDs in rodents. Exp Hematol. 2017
Aug;45(8):201-8. doi: 10.1016/j.exphem.2017.05.003. PubMed PMID: 28526412.

Olayemi FO, Ojo OV, Oyewo EB. Effects of chronic NSAID use on red cell indices. Afr J Biomed Res. 2016
May;19(2):137-44.

Mahmoud HY, Ali SA, El-Sayed SM. Changes in leukocyte profile after diclofenac exposure. Vet Med Int.
2018;2018:7853024. doi: 10.1155/2018/7853024. PubMed PMID: 29854479; PubMed Central PMCID:
PMC5960533.

Ali SA, Mahmoud HY, El-Sayed WM. Neutrophil-lymphocyte shift in NSAID-exposed rats. Biomed Pharma-
cother. 2022 Jun;150:112953. doi: 10.1016/j.biopha.2022.112953. PubMed PMID: 35447538.

Ezzat HA, El-Sayed SM, Ali SA. Platelet morphology and NSAIDs: a toxicological study. Toxicol Rep. 2020;7:908-
14. doi: 10.1016/]j.toxrep.2020.07.008. PubMed PMID: 32714836; PubMed Central PMCID: PMC7379584.
Jain A, Singh R, Sharma A. Hepatotoxicity and blood parameters post-diclofenac. Clin Biochem. 2015 Apr;48(4-
5):324-30. doi: 10.1016/j.clinbiochem.2014.12.016. PubMed PMID: 25543010.

Siddiqui MA, Ahmad J, Faisal M, Ahamed M, Musarrat J. Diclofenac-induced liver and hematological toxicity.
Hum Exp Toxicol. 2017 Sep;36(9):963-71. doi: 10.1177/0960327116678296. PubMed PMID: 27895173.
Qamar W, Khan R, Ali R. Erythropoietin suppression by NSAIDs in rats. Toxicol Lett. 2019 Oct 1;313:62-9. doi:
10.1016/j.toxlet.2019.06.004. PubMed PMID: 31176740.

Osman MA, Mahmoud HY, El-Sayed SM. Anisocytosis in rats exposed to diclofenac. Acta Histochem. 2020
Apr;122(3):151-8. doi: 10.1016/j.acthis.2020.151518. PubMed PMID: 32085948.

Bakheet SA, Attia SM, Al-Rasheed NM, Al-Rasheed NM, Al-Harbi MM, Al-Qahtani MR. Bone marrow toxicity
from NSAIDs in rats. J Appl Toxicol. 2018 Jul;38(7):1029-38. doi: 10.1002/jat.3612. PubMed PMID: 29516540.
Al-Majed AA, Al-Shabanah OA, Al-Yahya AA, Al-Bekairi AM. Lack of hematological change with low-dose
NSAIDs. Saudi Pharm J. 2014 Jan;22(1):33-9. doi: 10.1016/j.jsps.2013.01.006. PubMed PMID: 24493967;
PubMed Central PMCID: PMC3903731.

Ahmed AM, El-Hassan SY. Hematological alterations induced by NSAIDs in rats. J Hematotoxicol. 2019
Sep;12(3):221-9. doi: 10.1007/s12015-019-09889-0.

Kumar V, Singh RK, Sharma A. Diclofenac-induced anemia in experimental animals. Toxicol Rep. 2020;7:1058-
65. doi: 10.1016/j.toxrep.2020.08.018. PubMed PMID: 32874924; PubMed Central PMCID: PMC7452839.
El-Gowelli HM, Helmy MW, El Sabaa BM. Diclofenac impairs red blood cells via oxidative stress pathways. Eur
J Pharmacol. 2018 Sep 15;835:76-84. doi: 10.1016/j.ejphar.2018.07.046. PubMed PMID: 30055165.

Salem NA, Hassan RA. Impact of NSAIDs on hematological profile in rats. Egypt J Vet Sci. 2017;48(2):67-74.
doi: 10.21608/¢€jvs.2017.2219.1033.

Olayemi FO, Akinlolu AA, Ogunkeye OO. Hematological profile changes in NSAID-treated rats. Niger J Physiol
Sci. 2016 Jun 30;31(1):15-20. PubMed PMID: 28262848.

Hassan MY, Ibrahim GA. Comparative evaluation of hematological parameters after NSAID administration.
Asian J Biomed Pharm Sci. 2021;11(80):14-8. doi: 10.15406/ajbps.2021.11.00340.

Ganguly N, Prasad A, Bharti R. Red cell distribution width in anemia and inflammation. Blood Res. 2015
Dec;50(4):218-24. doi: 10.5045/br.2015.50.4.218. PubMed PMID: 26770951; PubMed Central PMCID:
PMC4715211.

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 14-02-2025 - Accepted: 24-04-2025 - Published: 04-05-2025 183


https://doi.org/10.69667/lmj.2517208
https://lmj.ly/index.php/ojs/index

25.

26.

27.

28.

29.

30.

31.

Libyan Med J. 2025;17(2):178-184
https://doi.org/10.69667/lmj.2517208

Libyan Medical Journal

hitps://Imj.ly/index.php/ojs/index eISSN: 2079-1224

Osman AS, Mahmoud KA. Hematological toxicity of diclofenac sodium in rats. J Exp Med Biol. 2020;4(1):1-8.
doi: 10.28933/jemb-2020-06-1005.

Mahmoud AM, Elshazly SA. Diclofenac-triggered systemic inflammation in rats. Biomed Pharmacother. 2018
Jun;102:589-96. doi: 10.1016/j.biopha.2018.03.120. PubMed PMID: 29602131.

Ali MH, Farag MR. Neutrophil-lymphocyte changes following NSAID toxicity. Saudi Pharm J. 2022
Apr;30(4):445-52. doi: 10.1016/j.jsps.2022.01.020. PubMed PMID: 35527848; PubMed Central PMCID:
PMC9073228.

Afolabi KD, Oloyo RA, Ajayi SA. Hematological impact of diclofenac in experimental models. Afr J Clin Exp
Microbiol. 2016;17(2):103-9. doi: 10.4314/ajcem.v17i2.5.

Ezzat HM, Shalaby MA. Platelet distribution alterations following NSAID administration. J Drug Res.
2020;45(3):265-73. doi: 10.21608/ajdr.2020.101661.

Jain S, Sharma R. Effects of diclofenac sodium on platelet function in rats. Int J Basic Clin Pharmacol.
2015;4(5):1014-9. doi: 10.18203/2319-2003.ijbcp20150591.

Yousef MI, El-Morsy AM. Platelet indices after exposure to diclofenac in animal models. Clin Hematol Int.
2021;3(3):121-8. doi: 10.2991/chi.k.210525.001.

sl

buka) @iS/pils 15 deyz Blisall Jsbs dillac] s paadgsall Hludghos slgld Lgelll ISl (§ Gl J) dwhdll ode i
4.1‘@3&3.)3[4 do)las degazmng dasls degazn iopicgaze J] Wlgiic GJ.? 12 s @ .QL"A:L‘/J‘Mj Q\.SJ.?-‘”SS Lg cplui L
L;LAJ mlaal (o de oo ‘oﬁﬁ.ﬁ Jolis Sg0d Jud=s “)’-"‘3 ﬁJJ\ Olus qox (o3 cdxdlaall 548 Uy LA gozxo LSL_? Ol gum i éébg
0ok sangdl 31855 (§ S Lo lassil gl coygbl . Agadl goilisall <ol 59 csliandl adll LIS sde g cslpasell plll LIS ol 50 U3
O Joindy epull 588 5k ) s Lo carliall e gaeally Blin isdgSol) A gamn (§ oy Sailangl] o shyosall o] LIS suke
(MCV) Jarsgll $9,S01 el (§ Abgmele ilaly cdag) WS .o aeds 83L) 9l slyasddl pull LIS (0655 Camsd doecis U3 0550
el S 0 588 5929 () ad Las ((RDW-SD) 9 (RDW-CV)slpazsll ol LM @x> 203939 (MCH) Jasasgd! 59,801 crosle sanglly
U e (3 gl a5 Jumeaad @3 1Y) e dgombe i calizey @ sliardl adl L) S suadl O oo &l (e el cogliiieg
Tlsall slael ja @lat )l e olgzYb dladye of dolgdl dlominsl e Juo las ccobglaalll (§ (aisg cYuall deud (§ 8oL cduds a3l
) e les 1S S (PCT) dogadl goilasall duwd 31 oy ¢ 22351 (PDW) goilisall g aisd OF V) dlgaze Jawging dugeddl
D903 drass ) 13 P23 guall i o SHull el ighall (o2l OF ) gl 00 piid Lgily9s ol oilasall Janiais (§ Alasioma lpis
A OlgdYl Globas plusiul wie Hdodl dxedl dwhdll 059 gedll lasall julae § Olpisy duelio Cdaly plll Haay jaeld
ol S (e Aazzeoll dojlgad! AT Carw dibig i

Copyright Author (s) 2025. Distributed under Creative Commons CC-BY 4.0
Received: 14-02-2025 - Accepted: 24-04-2025 - Published: 04-05-2025 184



https://doi.org/10.69667/lmj.2517208
https://lmj.ly/index.php/ojs/index

