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ABSTRACT 

The study was carried out to evaluate the effects of Daflon® 500 mg (DF) on erythrocyte osmotic fragility (EOF) and 

malondialdehyde (MDA) concentration of broiler chickens infected with Eimeria tenella. Twenty-five chickens 

randomly allotted into five groups of five each were used. Group A was uninfected untreated, Group B served as the 

infected-untreated, Groups C and D were first pretreated orally for three days with DF at 100 and 200 mg/kg, 

respectively, after which they were infected and treatment with DF continued for 11 more days. Group E birds were 

infected and treated with amprolium at 150 g/L of drinking water for five days. All the infected groups were 

experimentally inoculated with 20, 000 sporulated Eimeria tenella oocysts. At day 7 and 14 post-infection, blood was 

collected into plain and ethylenediaminetetraacetic acid containing sample bottles for the evaluation of MDA and 

EOF, respectively. The percent haemolysis (at 0.9%, 0.7% and 0.5% NaCl concentration) and MDA concentration 

were significantly (p < 0.05) lower in the DF treated groups when compared to the infected untreated. The 

administration of DF ameliorated the oxidative stress induced by infection with E tenella in broiler chickens evident 

by the significant decrease recorded in the values of EOF and MDA. 

Keywords: Daflon®500mg, erythrocyte EOF, MDA, Eimeria tenella 

*Correspondence: dorobyeing@gmail.com, 08063549004 

INTRODUCTION 

 

Avian coccidiosis is a disease of great economic 

importance in the poultry industry caused by the 

intracellular protozoan parasite of the genus Eimeria [1]. 

The global economic loss attributed to coccidiosis is 

estimated at approximately 13 million US dollars, 

encompassing expenses related to drugs, disinfectants, 

vaccines, low feed conversion rate, decrease 

productivity and mortality [2, 3]. Erythrocyte osmotic 

fragility is said to be an indirect method of assessing 

oxidative stress as it gives information about the total 

status of red cell metabolism and membrane stability [4, 

5]. Lipid peroxidation, the oxidation of polyunsaturated 

fatty acids, is a central feature of oxidative stress, a 

phenomenon increasingly implicated as causative in 

numerous pathological conditions [6], including 

coccidiosis. Lipid peroxidation can be assessed by 

measuring the products of lipid peroxidation such as 

malondialdehyde concentration in biological samples 

[7]. Infection with Eimeria parasite induces severe 

inflammatory response, leading to tissue oxidative stress 

characterized by increased production of reactive 

oxygen species (ROS) thereby causing lipid 

peroxidation damage and cytotoxicity and partially 

contributing to the pathology of infection [8].  

The control of coccidiosis mostly depends on 

chemoprophylaxis using anticoccidial drugs [9]. 

However, due to frequent and irrational use of these 

anticoccidial drugs, varying degree of resistance has 

developed against almost all available anticoccidial 

drugs in various parts of the world [8, 10]. Moreover, 

drug residues in meat, eggs and poultry by-products may 

be potentially toxic to human beings [2, 11]. To 

overcome the alarming situation of resistance, integrated 

approaches such as the use of phytochemical substances 

with antioxidant activity may be adopted for the control 

of coccidiosis in poultry.  

Daflon® 500 mg, a micronized purified 

flavonoid fraction consisting of 90% diosmin and 10% 

hesperidin, has gained considerable attention in human 

for its antioxidant, anti-inflammatory, 

immunomodulatory and venoprotective properties. In 

recent times, it has been reported to ameliorates the 

anaemia and lipoperoxidative changes induced by 

Trypanosoma brucei brucei infection in Wistar rats [12, 

13]. Despite these promising benefits, the use of 

Daflon® 500 mg in poultry, particularly against 

coccidiosis, remains largely unexplored. The 

antioxidant and anti-inflammatory effects of Daflon® 

500 mg may mitigate the oxidative stress and 

inflammation associated with Eimeria infection, thereby 
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reducing the severity of the disease and improve the 

overall health of infected birds. Therefore, with the 

increasing prevalence of drug-resistant Eimeria strains 

and the need for alternative treatment options, 

investigating the efficacy of Daflon® 500 mg against 

Eimeria tenella could provide valuable insights into new 

strategies for managing coccidiosis in poultry. 

MATERIALS AND METHODS 

 

Experimental animals 

Twenty-five (25) day-old-broiler chicks were obtained 

from OLAM Farms Ltd, Kaduna, Nigeria.  They were 

fed with pelleted starter mash for broilers (Chikun 

feed®) that does not contain any coccidiostat.  Drinking 

water was given ad libitum. They were raised as a single 

group from one-day old till day 21. The chicks were 

housed at the poultry house of the Veterinary Teaching 

Hospital, Ahmadu Bello University, Zaria, Nigeria, 

under proper condition for animal rearing in terms of 

light and ambient temperature and strict sanitation 

practices were put in place within their environment 

before and during the course of the experiment.  

 

Source of Eimeria tenella  

PCR-identified and pure (100%) preserved isolate of E. 

tenella oocysts in 2.5 % potassium dichromate solution 

were obtained from the Department of Veterinary 

Parasitology and Entomology, Faculty of Veterinary 

Medicine, Ahmadu Bello University, Zaria, Nigeria. 

The oocysts were preserved in the refrigerator until 

needed. The experimental birds were challenged with 

20,000 sporulated `oocysts of E. tenella in 1 mL 

physiological saline per bird. The oocysts number was 

determined using the McMaster counting apparatus as 

described by Cedric et al. [14]. 

 

Experimental design 

At 21 days old, the twenty-five broiler chickens were 

allotted into five groups of five each and treated as 

follows: 

Group A: uninfected and untreated. 

Group B: infected with 20,000 sporulated oocysts of E. 

tenella in 1 mL physiological saline by oral 

administration and left untreated. 

Group C: pretreated with Daflon® 500 mg (100 mg/kg) 

for 3 days, infected with 20,000 sporulated oocysts of E. 

tenella in 1 mL physiological saline by oral 

administration. Treatment with Daflon® 500 mg 

continued for 11 more days. 

Group D: pretreated for 3 days with Daflon® 500 mg 

(200 mg/kg), infected with 20,000 sporulated oocysts of 

E. tenella in 1 mL physiological saline by oral 

administration. Treatment with Daflon® 500 mg 

continued for 11 more days. 

Group E: infected with 20, 000 sporulated oocysts of E. 

tenella in 1 mL physiological saline by oral 

administration, and by day 7 post infection (when 

infection was established), Amprolium (150 g/L) was 

administered in drinking water for 5 days. 

 

Sample collection 

Blood samples were collected at day 7 and 14 post-

infection into plain and ethylenediaminetetraacetic acid 

(EDTA) containing sample bottles for the evaluation of 

erythrocyte osmotic fragility (EOF) and 

malondialdehyde (MDA) concentration, respectively.  

 

 

In vitro evaluation of erythrocyte osmotic fragility 

Erythrocyte osmotic fragility was determined as 

described by Faulkner and King [15] and as modified by 

Oyewale [16].  Sodium chloride (pH 7.4) was prepared 

at varying concentrations, 0.0%, 0.1%, 0.3%, 0.5%, 

0.7%, and 0.9%.  Five milliliters (5mL) of each NaCl 

concentration was placed in labeled test tubes serially in 

a rack.  Twenty microliters of blood sample from each 

bird were pipetted into each of the tubes.  The contents 

of the tubes were mixed gently by inverting the tubes 

and allowed to stand at room temperature for 30 

minutes.  The tubes were centrifuged at 200 revolutions 

for 5 minutes using a centrifuge machine.  The 

supernatant obtained from each tube was transferred to 

a clean glass cuvette and the absorbance of the 

supernatant measured using UV spectrophotometer at 

540 nm. The percentage hemolysis from each sample 

was calculated using the formula: 
 

Percentage (%) hemolysis = Optical density of test solution   × 100 

                                               Optical density of standard solution 

 

Determination of malondialdehyde concentration 

Serum malondialdehyde concentration was evaluated 

using the method of Draper and Hadley [17] as modified 

by Altuntas et al. [18]. The principle of the method was 

based on spectrophotometric measurement of the colour 

produced during the reaction of thiobarbituric acid 

(TBA) with malondialdehyde. Briefly, 2.5 mL of 100 

g/L trichloroacetic acid solution was added to 0.5 mL of 

serum in a centrifuge tube and placed in a boiling water 

bath for 15 min. After cooling in tap water, the mixture 

was centrifuged at 1000 x g for 10 min, and 2 mL of the 

supernatant was added to 1 mL of 6.7 g/L TBA in a test 

tube and placed in a boiling water bath for 15 min. The 

solution was then cooled in tap water and its absorbance 

measured using a UV spectrophotometer (Jenway, 6405 

Model, Japan) at 532 nm. 1 mL of 10% trichloroacetic 

acid (TCA) and 1 mL of 0.67% thiobarbituric acid 

(TBA) was used as the blank. 

 

Data analysis 

Values obtained were expressed as mean ± standard 

error of the mean (mean ± SEM). Data were subjected 
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to one-way analysis of variance (ANOVA), followed by 

Tukey’s post hoc test. All the data were analyzed using 

Graphpad Prism, version 12.0 for windows (Graphpad 

Software, San Diego, California, USA). Values of P < 

0.05 were considered significant 

RESULTS 

 

Effects of treatment on erythrocyte osmotic fragility 

at day 7 post-infection 

The effect of treatment on the erythrocyte osmotic 

fragility of broiler chickens at day 7 post-infection is 

shown in Figure 1. At 0.9%, 0.7% and 0.5% NaCl 

concentration, the EOF of birds in the infected untreated 

and amprolium (Groups B and E) treated groups were 

significantly (p < 0.05) higher when compared to other 

treatment groups. 

 

 

 

 
Figure 1: Effects of treatment with Daflon® 500 mg on erythrocyte osmotic fragility of broiler chickens infected with 

Eimeria tenella at day 7 post-infection. 

a, b = Means with different superscript letters are 

significantly (P < 0.05) different. Values are mean ± 

SEM of 3 animals per group. 

KEY: Group A = uninfected untreated; Group B = 

infected untreated; Group C = daflon (100 mg/kg) + E. 

tenella; Group D = daflon (200 mg/kg + E. tenella; 

Group E = E. tenella + amprolium. 

 

 

Effects of treatment on the erythrocyte osmotic 

fragility at day 14 post-infection 

The EOF (0.9%, 0.7% and 0.5% NaCl concentration) of 

birds in group B was significantly (p < 0.05) higher at 

day 14 post-infection when compared to other treatment 

groups. Although not significant, the EOF (at 0.9%, 

0.7% and 0.5% NaCl concentration) of the amprolium 

treated group (Group E) was relatively higher when 

compared to the uninfected untreated (Group A) and DF 

(Groups C and D) treated groups (Figure 2). 
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Figure 2: Effects of treatment with Daflon® 500 mg on erythrocyte osmotic fragility of broiler chickens infected with 

Eimeria tenella at day 14 post-infection 

a, b, c = Means with different superscript letters are 

significantly (P < 0.05) different. Values are mean ± 

SEM of 3 animals per group. 

KEY: Group A = uninfected untreated; Group B = 

infected untreated; Group C = daflon (100 mg/kg) + E. 

tenella; Group D = daflon (200 mg/kg + E. tenella; 

Group E = E. tenella + amprolium 

Effects of treatment on malondialdehyde 

concentration at days 7 and 14 post-infection 

At day 7 post-infection, the MDA concentration of birds 

in the infected untreated and amprolium (Groups B and 

E) treated groups were significantly (p < 0.05) higher 

when compared to the DF (Groups C and D) treated 

groups. The MDA concentration of birds in the 

amprolium treated group (Group E) decreased 

significantly (p > 0.05) at day 14 post-infection as 

compared to other treatment groups. Although not 

significant, the group treated with DF at 200 mg/kg 

(Group d) showed a relative decrease in MDA 

concentration in comparison to those treated with 100 

mg/kg (Group C) of birds treated with 200 mg of DF 

(Group D) when compared to those treated with 100 

mg/kg (Group C) at days 7 and 14 post-infection (Figure 

3). 
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Figure 3: Effects of treatment with Daflon® 500 mg on malondialdehyde concentration of broiler chickens infected 

with Eimeria tenella at days 7 and 14 post-infection. 

a, b, c, d = Means with different superscript letters are 

significantly (P < 0.05) different. Values are mean ± 

SEM of 3 animals per group. 

KEY: Group A = uninfected untreated; Group B = 

infected untreated; Group C = daflon (100 mg/kg) + E. 

tenella; Group D = daflon (200 mg/kg + E. tenella; 

Group E = E. tenella + amprolium. 

DISCUSSION 

 

Coccidiosis remains a significant threat in poultry 

production, particularly in young birds leading to severe 

morbidity and mortality due to the pathogenic effects of 

Eimeria tenella on the intestinal tract. The result of this 

study has shown that infection with E. tenella causes 

increase in erythrocyte osmotic fragility due to increased 

lipoperoxidation of erythrocytes membranes. The 

normal erythrocyte membrane is remarkable for its 

durability however, its tolerance is altered under certain 

pathologic conditions [4, 19].  Lipid peroxidation occurs 

when the formation of free radicals exceeds the value 

compensated by the cells and the cell defense systems 

are insufficient to destroy these compounds. 

Malondialdehyde a by-product of lipid peroxidation is 

generated by the action of reactive oxygen species 

(ROS) on polyunsaturated fatty acids [20]. Its 

concentration in blood and tissues are directly 

proportional to cellular damages caused by ROS and is, 

for this reason a useful marker in the analysis of 

oxidative stress [21, 22]. The significant increase in 

MDA concentration and erythrocyte fragility recorded 

in the infected untreated group at days 7 and 14 post 

infection is in agreement with Pajic et al. [21] and 

Ogwiji et al. [22] who reported an increase in MDA 

concentration of birds infected with different Eimeria 

species.  The increase in MDA is an indication of 

increased generation of reactive oxygen species (ROS) 

which may have led to an increase in peroxidation of 

erythrocytes membranes and hemolysis. Infection with 

various pathogens may alter the host’s antioxidant 

defense against ROS, resulting in over-production of 

ROS or depletion of antioxidants [8, 23]. Treatment with 

DF significantly decreased erythrocyte fragility and 

MDA concentration as seen in groups C and D at days 7 

and 14 post-infection. The decrease recorded may be 

attributed to the antioxidant effects of DF that scavenged 

the ROS produced by E. tenella infection while 

simultaneously improving the serum antioxidant 

capacity [24] thereby preventing lipid peroxidation and 

hemolysis. The administration of amprolium (Group E) 

decreased the concentration of malondialdehyde at day 

14 post-infection. This observation is in accordance with 

the work of Pajic et al. [21] in broiler chickens who 

reported that anticoccidials influenced the decrease in 

the production of ROS and thus led to reduced lipid 

peroxidation.  

 

CONCLUSION  

 

Infection of broiler chickens with E. tenella increased 

erythrocyte fragility due to elevated lipoperoxidative 

changes in the erythrocyte membranes which may 
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increase the vulnerability of erythrocytes to haemolysis 

and contributes to the anaemia associated with avian 

coccidiosis. Treatment with DF ameliorated the lipid 

peroxidation and erythrocyte fragility caused by E. 

tenella infection in broiler chickens. 
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