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Abstract 

The present study, entitled ‘Analysis of Hematological and Oxidative Stress Parameters in the Rat 

Experimental Mastitis Model’, was conducted to evaluate hematological changes and oxidative stress-

related alterations in the mastitis model. Staphylococcus aureus-induced experimental rat mastitis 

model and to assess the efficacy of Allium cepa ethanolic extract and Cefuroxime sodium in mastitis. 

The mastitis model was developed by intra-mammary inoculation of Staphylococcus aureus bacteria 10 

μL (1.5 × 104 CFU/mL) in the left fourth, left fifth (L4, L5) and right fourth, right fifth (R4, R5) teat of 

lactating female Wistar rats (Rattus norvegicus). The cup borer method is used for the confirmation of 

the dose rate herbal drug against bacteria. A total of 40 rats were divided into 5 groups. Group 1 served 

as a normal/healthy control. Group II served as vehicle control in which sterile deionized water @ 10 

μL per mammary gland was infused via the intra-mammary route. S. aureus culture of 10 μL (1.5 × 104 

CFU/mL) per mammary gland was given via the intra-mammary route to induce mastitis in groups III, 

IV and V. Development of mastitis was confirmed by marked swelling, hardness and reddening at the 

teat area. After the development of mastitis, group III was kept as the mastitis control (disease control) 

group and no treatment was given. After the development of mastitis, group IV rats were treated with 

Allium cepa ethanolic extract @ 10 µL (50 mg/mL concentration) per mammary gland via the intra-

mammary route, while group V rats were treated with Cefuroxime sodium infusion @ 10 µL (10 

µg/mL concentration) per mammary gland via intra-mammary route for 5 days continuously. All the 

intra-mammary inoculations/infusions were made in the left fourth, left fifth (L4, L5) and right fourth, 

right fifth (R4, R5) teat of rats. The mastitis control group showed decreased values of TEC, Hb, MCV, 

MCH, MCHC and lymphocytes and increased values of PCV, TLC, neutrophils, eosinophils, and 

platelets as compared to their normal counterparts (i.e., Group I). The Allium cepa ethanolic extract-

treated group showed non-significantly decreased values of TEC, PCV, MCV, TLC, neutrophils and 

platelets and increased values of Hb, MCH, and lymphocyte as compared to the mastitis disease control 

group. The haematological effects of Cefuroxime sodium were comparable to those of Allium cepa 

extract. The present research was designed to evaluate the haematological changes and oxidative stress-

related alterations associated with Staphylococcus aureus-induced experimental rat mastitis model and 

to evaluate the efficacy of Allium cepa extract and Cefuroxime sodium to counteract the same. 

 
Keywords: Mastitis, Staphylococcus aureus, Allium cepa, cefuroxime sodium, hematological and 

oxidative stress parameters 

 

Introduction 

The Greek words “MAST”, which refers to the ‘mammary gland’ and “ITIS” meaning 

‘inflammation’ are the source of the word “MASTITIS”. Mastitis is the inflammation of the 

mammary glands (Ruegg, 2003) [23]. Abnormalities in glandular tissue that are pathological, 

bacteriological, chemical and physical accompany the mammary gland diseases (Tripathy et 

al., 2018). It causes swelling, redness, localized pain, reduced milk synthesis and other 

symptoms like fever, flu-like aches, chills and fatigue (Demon et al., 2013; Amir et al., 

2014) [5, 2]. 

India is referred to as “The Botanical Garden of the World” because of the variety of plant 

species found here. It has also been a pioneer in the creation and application of traditional 

medical systems, including Ayurveda, Siddha and Unani. Numerous innovative compounds 

for preventive and curative medicine have been brought to modern science by plants used in 

traditional medicine. A significant portion of the global population uses plants as a source of 

medicine and as a cure for the majority of illnesses.  
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Even though synthetic antibiotics play an important role in 

mastitis treatment, there are many reports of adverse effects 

of antibiotic residue in milk (Vishnuraj et al., 2016; 

Kumaraswamy et al., 2018) [33, 15]. There is an increasing 

trend of ethnological treatment of bovine mastitis with an 

intention to decrease antibiotic residues in animal by-

products. There are so many herbal therapeutic agents 

including Allium cepa (onion), Hibiscus rosa-sinensis 

(Jasud), Syzygium aromaticum (clove), Lagenaria siceraria 

(bottle gourd), Citrus lemon (lemon), Aloe vera, Curcuma 

longa (turmeric) etc. The novel indigenous herbal agents for 

mastitis treatment like onion need to be evaluated 

scientifically by studying their efficacy and safety in the rat 

mastitis model.  

 

The rat model of mastitis 

Rat models of mastitis involve the administration of a 

mastitis-inducing agent (e.g., Culture of Staphylococcus 

aureus) in the mammary gland. The rat model is a suitable 

tool for research focusing on the pathogenesis and control of 

bovine intramammary infections. Rat has 6 pairs of 

mammary glands 1. Cervical, 2. Cranial thoracic, 3. Caudal 

thoracic, 4. Abdominal, 5. Cranial inguinal and 6. Caudal 

inguinal.  

 

Bacteria: Staphylococcus aureus (S. aureus) 

There are so many pathogens causing mastitis. Many studies 

have determined that Staphylococcus, Streptococcus and 

Coliforms are the most frequently found infectious agents 

that cause mastitis (Shoaib et al., 2020) [29]. Staphylococcus 

aureus, Streptococcus dysgalactiae and Streptococcus 

uberis are the main bacteria associated with the occurrence 

of mastitis in dairy cows (Lundberg et al., 2016) [18]. As per 

the studies conducted in India, the major bacterial pathogens 

involved in mastitis are Staphylococcus spp. Mastitis is 

typically treated with synthetic antibiotics, but many times 

the therapeutic effect is not satisfactory (Swinkels et al., 

2015) [30]. 

 

Allium cepa (Onion)  

There is a trend of treatment of mastitis by herbal agents 

like Allium cepa (onion), Lagenaria siceraria (bottle gourd), 

Hibiscus rosa-sinensis, Citrus lemon (lemon), etc. Among 

them, Allium cepa is the promising herbal candidate that 

needs to be evaluated for pathological changes associated 

with its therapeutic usage in rat mastitis models. Herbs have 

a few advantages over pharmaceuticals, being widely 

available, affordable and free of side effects. They are also 

safe to use over time. Scientific information on the efficacy 

of onions for the treatment of mastitis is lacking and 

requires further studies. The study of the efficacy of onion 

for mastitis treatment is also needed to prove the quality, 

safety and importance of Allium cepa extracts worldwide. 

The present research was intended to study the effects of 

Allium cepa extracts in the rat mastitis model. The data 

generated from this study will be highly relevant and 

essential for the effective use of onion in mastitis treatment. 

The aim of study was the experimental mastitis in the rats 

and study the Staphylococcus aureus induced mastitis 

associated hematological changes and oxidative stress in 

Staphylococcus aureus-induced mastitis in rats.  

 

Materials and Methods 

The current interventional laboratory animal study was 

undertaken to appraise the haematological changes and 

oxidative stress-related changes in the Staphylococcus 

aureus-induced rat mastitis model and to study the efficacy 

of Allium cepa extract and cefuroxime sodium to counteract 

the same. The experimental study was conducted at the 

Department of Veterinary Pathology, College of Veterinary 

Science and Animal Husbandry, Kamdhenu University, 

Navsari-396450, Gujarat, India. 

A total of 40 adult lactating females (Wistar rats) of 200-240 

grams body weight were used for the experiment. The rats 

were procured from the Aarsh Research and Development 

Center, Daman-396210, Gujarat, India (CCSEA registration 

no.2239/PO/RcBiBt/S/23/CCSEA). Ethical clearance for 

performing the experiments on the rats was obtained from 

the Institutional Animal Ethical Committee (IAEC) vide 

Project No. 133-VCN-VPP-2022. 

The rats were maintained under standard laboratory 

conditions (temperature 24±2 °C and relative humidity of 40 

to 70%). The photoperiod was 12 hours of light and 12 

hours of dark. Ten days were given for the acclimatization. 

The animals were housed (one lactating female in one cage) 

in a polypropylene cage with a solid bottom having 

autoclaved rice husk as bedding material. The bedding 

material was changed every day. The experimental rats were 

fed standard rodent pellet feed. The rats were provided with 

ad libitum feed and clean and filtered drinking water in 

polypropylene bottles throughout the experiment. 

Pure culture of Staphylococcus aureus sub. spp. aureus 

(MTCC-737), Chandigarh-160036, India and stored at-20 

°C until use. To verify the culture’s purity, the preserved 

culture was brought back to life and put through standard 

microbiological testing. Pure culture of S. aureus was 

subjected to serial fold dilutions in PBS solution till they 

reached the concentration of 1.5×104 CFU/mL. The solution 

was infused 10 μl/teat (4th and 5th pair of mammary glands) 

of female rats (i.e., Intra-mammary route). The intra-

mammary infusion was done as per Zhong’s protocol and 

Cai’s method. (Zhong et al., 2005; Cai et al., 2020) [34, 3].  

The onion (Allium cepa) plant along with onion peels was 

collected from the surrounding regions of Navsari-396450, 

Gujarat, India. Only the red-coloured onion peels were used 

for the extraction of polyphenol compounds. The onion 

peels were collected by removal of the leaves, stems etc. 

The onion peels were separated from red onions and washed 

with distilled water. The peels were crushed and made 

paste-like consistency by using an electric mixer. 

Consequently, the paste was stored at 4 °C until used. For 

making 70% ethanolic extraction, The mixture was heated 

for 3 hours at 60 °C in a water bath. The slurry was filtered 

through filter paper (Whatman No. 2; Whatman, Kent, UK). 

The solvent was evaporated using a rotary evaporator. The 

sticky extract was transferred into a sterile petri dish and 

subjected to evaporation using ethyl alcohol in the oven at 

40 °C. The dried extract was weighed and stored at-20 °C 

till further use (Hassas-Roudsari et al., 2009) [9]. 

 

Cup borer method  

This technique is applied for the confirmation of an 

effective dose of herbal concentration against the mastitic 

bacteria. The sterile plates, cryovial, L-spreader, sterile 

water, sterile Muller Hinton (MH) agar, sterile Muller 

Hinton (MH) broth, and sterile centrifuge tube are required 

in the cup borer method. The sterile petri dish plate was 

filled with Muller-Hinton (MH) agar to maintain the 3 to 4 

mm depth in the petri dish plate. The even thickness in 
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medium layers was achieved by setting the dishes or plates 

on a levelled surface. The sterile media was flooded with 2 

mL standardised inoculum 1.5×104 of CFU/mL 

Staphylococcus aureus (equivalent to 0.5 McFarland 

1.5×108 CFU/mL). Equally spaced cups were drilled into the 

agar plates using a sterile cork borer (4 mm). To prevent the 

extract from seeping beneath the agar, the bottom of the 

borehole was sealed with a single drop of sterile molten 

agar. Different concentrations of the extracts (i.e. 400 

mg/mL, 200 mg/mL, 100 mg/mL, 50 mg/mL) were prepared 

by serial dilution using sterile distilled water. The bored 

holes were filled with 100 microliters of each of the extract 

concentrations. The plates were incubated for 18 hours at 37 

°C. After incubation, the zones of inhibition were measured 

in millimetres by using of zone scale. 

 

Experimental Designs 

A total of 40 adult lactating female rats were procured and 

housed as per CCSEA (Committee for the Purpose of 

Control and Supervision Experiments on Animals) 

guidelines. The rats were divided into five groups. Group 1 

served as a healthy/normal control in which no treatment 

was given. The rats from groups II, III, IV and V were 

anaesthetized using ketamine @ 22-25 mg/kg body weight 

through the intraperitoneal route and placed on the dorsal 

surface for intra-mammary inoculation of the test/vehicle 

items. Before bacterial inoculation, the mammary gland area 

was cleaned and made aseptic with 70% ethyl alcohol. 

Group II served as the vehicle control in which the sterile 

deionized water @ 10 μL per teat (i.e., by intra-mammary 

route) was infused. In groups III, IV and V, S. aureus 

culture of 10 μL (1.5×104 CFU/mL) per teat (i.e. by intra-

mammary route) was given in left fourth, left fifth (L4, L5) 

and right fourth, right fifth (R4, R5) mammary glands.  

The clinical signs of mastitis were observed after 6, 12, 24 

and 48 hrs of intra-mammary inoculation. The development 

of mastitis was confirmed by the appearance of clinical 

signs like reddening and swelling of the mammary gland 

area along with hot area and pain sensation. After 

confirmation of mastitis, group IV rats were treated with 

Allium cepa ethanolic extract @ 10 µL (50 mg/mL) per teat 

(i.e. by intra-mammary route) while group V rats were 

treated with Cefuroxime sodium infusion 10 μL (10 μg/mL) 

by intra-mammary route up to 5 days. 

 

Collection of Samples  

At the end of the experiment, blood samples were collected 

from the rat’s retro-orbital plexus using micro capillaries at 

the end of the experiment. Blood was collected from all the 

rats in K3EDTA vials and clot activator vials for 

haematology and oxidative stress analysis respectively. The 

clot activator vials were initially kept at room temperature 

for 30 minutes and later centrifuged at 1000 rpm for 10 

minutes at 4 °C to obtain serum. Later, the sera were 

aliquoted and stored at-20 °C till further analyses. Serum 

samples were used to measure the oxidative stress. At the 

time of blood collection, blood smears were prepared for 

differential leukocyte count. 

 

Results  

This technique was used to confirm the concentration of 

Allium cepa ethanolic extract to control or kill the bacteria. 

Initially, Muller Hinton agar was flooded in a sterile plate 

and the equally spaced cups were drilled into the agar plates 

using a cork borer. The bottom holes were sealed with 

molten agar. Different concentrations of the Allium cepa 

ethanolic extract (400 mg/mL, 200 mg/mL, 100 mg/mL, 50 

mg/mL) were assessed to assess their antimicrobial activity. 

Allium cepa ethanolic extract showed 32 mm and 20 mm 

zones of inhibition at 400 mg/mL concentration and 200 

mg/mL concentration, respectively. Also, 100 mg/mL and 

50 mg/mL show very mild activity against Staphylococcus 

aureus bacteria. Based on the above findings, it was noted 

that a 50 mg/mL concentration of Allium cepa ethanolic 

extract has effective anti-Staphylococcus aureus bacterial 

activity. 

 

Haematological parameters 

In the present study, blood samples were collected from all 

rats at the end of the experiment. The data of mean value of 

Total Erythrocyte Count (TEC), Haematocrit/ Packed Cell 

Volume (PCV), Hemoglobin (Hb), Mean Corpuscular 

Volume (MCV), Mean Corpuscular Hemoglobin (MCH), 

Mean Corpuscular Hemoglobin Concentration (MCHC), 

Total Leucocyte Count (TLC), Differential Leukocyte 

Count (DLC) and Platelets of all the groups are presented in 

table 1. In the current experiment, on the 11th day, TEC 

(106/μL) values were measured in groups. Results showed 

(Table 1) a non-significantly decreased TEC value of group 

III (mastitis disease control animals) as compared to group I 

(normal healthy control group). There was a significant 

decrease in TEC values of group IV (Allium cepa treated 

group) and group V (cefuroxime sodium treated group) as 

compared to group I (normal healthy control group). 

However, there was a non-significant difference in TEC 

values between groups IV and V. Group IV was noted to 

have a highly significant (p<0.001) decreased TEC value as 

compared to the mastitis disease control group (group III). 

Yet, there was a non-significant difference between groups 

III and V. 

Here, there was a non-significant difference between all the 

groups. In groups I, II, III and IV the Hb concentration 

values were found to be comparable among each other, but 

in group III, non significantly decreased Hb concentration 

was noted as compared to group I. However, a significant 

increase in Hb concentration in group V as compared to 

group III. Interestingly, group IV showed an increase in the 

value of Hb concentration as compared to group III, but this 

difference was non-significant. In the present study, the 

mean of PCV (%) values showed there was a non-

significant difference between Groups I, III and Group IV. 

There was also a non-significant difference between group 

III (Mastitis disease control) and IV (Allium cepa treated 

group). There was a non-significant decrease in the PCV 

value of group IV as compared to group III. However, group 

III and group V (Cefuroxime sodium-treated group) showed 

highly significant (p<0.001) differences in PCV (%) values. 

Group IV was found to have significantly increased PCV 

(%) values as compared to group V (Cefuroxime sodium-

treated group). In the current experiment, MCV (fL) values 

were recorded for different groups. There was a non-

significant difference between groups II, III and V. Here, 

group III and group IV showed significantly decreased 

(p<0.001) MCV values as compared to group I. There was a 

non-significant difference between group III and group V. 

However, there was a non-significantly decreased MCV 

value in group IV as compared to group III. 
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At the end of the experiment, MCH values (Pg) were 

recorded. The obtained data showed that there were non-

significant differences between groups I, II, IV and V. 

Group III (mastitis control group) showed significantly 

decreased MCH value as compared to group I (normal 

control group). Both the Allium cepa-treated group (group 

IV) and the cefuroxime sodium-treated group (group V) 

showed increased MCH values compared to group III 

(mastitis disease control group). But these differences were 

non-significant. In this experiment, MCHC (g/dL) values of 

groups showed there was a non-significantly decreased 

value of MCHC in the Allium cepa treated group (group IV) 

and cefuroxime sodium treated group (group V) as 

compared to the mastitis control group (group III). Yet, 

there was a non-significant difference in the MCHC value of 

group IV and group V. In the current study, the mean TLC 

(thousand per μL) values of different groups were obtained. 

There were non-significant differences between groups I, II, 

IV and V. However, significantly (p≤0.001) decreased TLC 

values were noted in the Allium cepa-treated group and 

cefuroxime sodium. 

 
Table 1: Details of haematological values of different treatment groups of rats. 

 

Parameters 
Group I (N = 8) Group II (N = 8) Group III (N = 8) Group IV (N = 8) Group V (N = 8) 

Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE 

TEC (x 106/µL) 8.58d±0.12 7.91a±0.08 8.45cd±0.14 8.02ab±0.06 8.20bc±0.12 

Hb (g/dL) 15.00ab±0.13 14.58ab±0.22 13.91a±0.18 15.11ab±0.59 15.42b±0.73 

PCV (%) 43.82b±0.56 47.35c±0.22 44.62b±0.25 43.97b±0.06 42.74a±0.13 

MCV (fL) 57.54c±0.39 57.01bc±0.46 56.45b±0.17 55.03a±0.11 56.32b±0.50 

MCH (Pg) 20.24b±0.24 19.60ab±0.18 19.20a±0.18 19.82ab±0.34 19.88ab±0.29 

MCHC (g/dL) 34.32b±0.26 35.28c±0.30 33.06a±0.25 32.67a±0.30 32.20a±0.32 

TLC (x 103 /µL) 9.44a±0.41 9.55a±0.64 12.22b±0.46 9.93a±0.33 9.63a±0.36 

Neutrophils (%) 32.42a±1.88 32.47a±1.34 34.93a±0.52 32.60a±0.60 32.26a±0.71 

Eosinophils (%) 1.50a±0.22 1.16a±0.31 1.57a±0.20 1.33a±0.21 1.25a±0.11 

Basophils (%) 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 0.00±0.00 

Lymphocyte (%) 64.52a±1.89 63.82a±1.41 61.67a±0.54 64.31a±0.63 64.88a±0.71 

Monocyte (%) 3.06a±0.7 3.72b±0.19 3.40ab±0.36 3.09a±0.13 2.86a±0.9 

PLT (x 103/µL) 1013.00a±5.40 1130.83b±14.79 1223.17c±14.14 1154.14b±9.53 1161.20b±15.34 

Note: Mean bearing different superscripts in a row differ significantly (p≤0.05). 

N = Number of experimental animals 

 

The neutrophil results showed a non-significant increase in 

the neutrophil value of group III (mastitis control) as 

compared to group I (normal control). The treatment groups 

i.e. group IV (Allium cepa treated) and i.e. group V 

(Cefuroxime sodium treated) group showed a non-

significant decrease in the neutrophil count as compared to 

the mastitis control (group III) group. The mean of 

lymphocyte values (%) showed a non-significant increase in 

the value of lymphocyte (%) in group IV and group V as 

compared to group III.  

In the present study, the mean monocyte (%) count showed 

a non-significant difference between groups I, III, IV and V. 

Yet, group IV and group V showed a non-significant 

decrease in the monocyte value (%) as compared to group 

III. In the current study, platelet count (103/µL) was 

measured in the groups. The result showed a non-significant 

difference between group IV and group V. Interestingly, the 

Allium cepa-treated (group IV) group showed a highly 

significant (p<0.001) decrease in the platelet count as 

compared to the mastitis control (group III) group.  

 

Oxidative Stress Parameters 

In the present investigation, mastitis-induced oxidative 

stress-induced damage and its counteracting effects were 

estimated by measuring lipid peroxidation (LPO) and 

superoxide dismutase (SOD) levels. The superoxide 

dismutase (SOD) level was expressed in terms of nanograms 

per millilitre (ng/mL) and lipid peroxidation (LPO) was 

expressed in terms of malondialdehyde (MDA) 

concentration (nM/mL). The data is presented in Table 2.  

 

Lipid peroxidation (LPO) 

In the current study, lipid peroxidation values (nM/mL) in 

groups I, II, III, IV and V were found to be 13.13a±0.65, 

11.71a±1.40, 19.33c±0.17, 15.92b±0.35 and 16.36b±0.5 

respectively Table 2. There was a significant increase in the 

LPO value of the mastitis disease control group (group III) 

in comparison to the normal control group (group I) and 

vehicle control group (group II). There was a highly 

significant (p<0.001) decrease in the lipid peroxidation 

(LPO) values in Allium cepa treated (group IV) and the 

Cefuroxime sodium treated (group V) groups as compared 

to the mastitis disease control (group III). However, there 

was a non-significant difference in the LPO values between 

the Allium cepa treated (group IV) group and the 

Cefuroxime sodium treated group (group V). Hence, it could 

be interpreted that both the therapeutic agents (i.e. Allium 

cepa ethanolic extract and Cefuroxime sodium) have similar 

effects on lipid peroxidation values. 

 
Table 2: Details of oxidative changes in different treatment groups of rats 

 

Parameter studied 
Group I (N = 8) Group II (N = 8) Group III (N = 8) Group IV (N = 8) Group V (N = 8) 

Mean ± SE Mean ± SE Mean ± SE Mean ± SE Mean ± SE 

LPO (nM/mL) 13.13a±0.65 11.71a±1.40 19.33c±0.17 15.92b±0.35 16.36b±0.5 

SOD (ng/mL) 3.33a±0.83 3.43a±0.32 2.8a±0.25 3.65a±0.22 3.22a±0.41 

Note: Mean bearing different superscripts in a row differ significantly (p≤0.05). 

N = Number of experimental animals 
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Superoxide dismutase (SOD) 

In the current study, superoxide dismutase values (ng/mL) 

in the groups I, II, III, IV and V were found to be 

3.33a±0.83, 3.43a±0.32, 2.8a±0.25, 3.65a±0.22 and 

3.22a±0.41 respectively Table 2. In the present study, 

superoxide dismutase (SOD) showed a non-significant 

difference among all the groups. However, it could be said 

that the mastitis control (group III) group showed a non-

significantly decreased SOD level as compared to the 

normal control (group I) group. Yet, the Allium cepa-treated 

(group IV) group showed a non-significantly increased 

value of SOD as compared to the mastitis control (group III) 

group. Similarly, the Cefuroxime sodium-treated (group V) 

group showed a non-significantly increased SOD value as 

compared to the mastitis control group. Here, there was a 

non-significant difference between the Allium cepa-treated 

group and the Cefuroxime sodium-treated group. Overall, 

the results indicated similar antioxidant properties of both 

therapeutic agents against mastitis. 

 

Discussion 

In the present study, the mastitis disease control group 

showed decreased values of TEC, Hb, MCV, MCH, MCHC 

and lymphocytes and increased values of PCV, TLC, 

neutrophils, eosinophils, and platelets as compared to their 

normal counterparts (i.e., group I). Our findings conformed 

with the findings of Abba et al. (2013) [1] and Sayhood et al. 

(2018) [27] who reported decreased mean values of RBC 

count, haemoglobin, PCV, MCV, MCH and MCHC 

compared to the normal control group and increased mean 

values of neutrophils and WBCs count. The present study 

showed similar out comes as those of Saleh et al. (2022) [25] 

and Sadat et al. (2023) [24] who mentioned significantly 

increased value of TLC, neutrophils and lymphocytes. 

Increased mean value of Hb, PCV and RBCs was also 

reported by Sadat et al. (2023) [24]. Saleh et al. (2022) [25] 

also mentioned non-significant changes in the basophils, 

eosinophilic and monocytic counts in subclinical mastitis. 

Irrespective of statistical considerations, it can be inferred 

that the Allium cepa treated group showed decreased values 

of TEC, PCV, MCV, TLC, neutrophils and platelets and 

increased values of Hb, MCH and lymphocyte as compared 

to the mastitis disease control group. Similar findings were 

also reported by Samson et al. (2012) [12], Meraiyebu et al. 

(2013) [20], and Lee (2020) [16], who described significantly 

increased values of RBCs, Hb, haematocrit and lymphocytes 

in their study. Our study findings support the report of 

Dawud et al. (2016) [4] who observed a significantly 

decreased number of neutrophils. Earlier researchers have 

noticed significantly reduced total WBC and neutrophil 

counts and increased lymphocyte counts. (Dawud et al., 

2016) [4]. 

Previously, many scientists, including Lykkesfeldt and 

Svendsen (2007) [19], Sharma et al. (2010) [28], Jhambh et al. 

(2013) [12], Eslami et al. (2015) [7], Zigo et al. (2019) [35]; 

Taifa et al. (2022) [31] and Sadat et al. (2023) [24] researched 

oxidative stress wherein they all found decreased SOD 

values and increased LPO values in mastitis affected 

animals. Various scientists have reported the protective 

effect of Allium cepa against Staphylococcus aureus-

induced infections and other systemic infections (Helen et 

al., 2000) [10]; Nuutila et al. (2003) [21]; Gulsen et al. (2007) 
[8]; Prakash et al. (2007) [22]; Izawa et al. (2008) [11]; Kim et 

al. (2013) [13]; Kumar et al. (2013) [14]; Duan et al. (2015) [6] 

and Liguori et al. (2017) [17]. 

 

Conclusion 

The present research was designed to evaluate the 

haematological changes and oxidative stress-related 

alterations changes associated with Staphylococcus aureus-

induced experimental rat mastitis model and to evaluate the 

efficacy of Allium cepa extract and Cefuroxime sodium to 

counteract the same. Before the In-vivo study, the In-vitro 

study was conducted, whereby the zone of inhibition was 

found to be 32 mm zone at 400 mg/mL, 20 mm at 200 

mg/mL and 100 mg/mL and 50 mg/mL showed moderate 

zone of inhibition in the cup borer method. In the present 

study, the mastitis disease control group showed decreased 

values of TEC, Hb, MCV, MCH, MCHC and lymphocytes 

and increased values of PCV, TLC, neutrophils, eosinophils, 

and platelets as compared to their normal counterparts 

(group I). Irrespective of statistical considerations it can be 

inferred that the Allium cepa treated group showed 

decreased values of TEC, PCV, MCV, TLC, neutrophils and 

platelets and increased values of Hb, MCH and lymphocyte 

as compared to mastitis disease control group. The 

haematological effects of Cefuroxime were comparable to 

those of Allium cepa extract. There was a significant 

increase in the LPO value of the mastitis disease control 

group in comparison to the normal control group and 

vehicle control group. There was a highly significant 

(p<0.001) decrease in the Lipid Peroxidation (LPO) values 

of Allium cepa treated and Cefuroxime sodium treated group 

as compared with mastitis control group. However, there 

was a non-significant difference in the LPO values between 

the Allium cepa-treated group and the Cefuroxime sodium-

treated group. However, the superoxide dismutase (SOD) 

showed a non-significant difference between all the groups. 

During the necropsy, grossly prominent blood vessels 

around the mammary gland area in rats of group III were 

observed. 
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