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concentration and Brunner’s gland concentration in 
different segments of rabbit intestine. The average goblet 
cell population in the intestine increased from the oral to 
aboral direction with significantly higher count in ileum 
(small intestine) and colon (large intestine), while on the 
other hand, the submucosal Brunner’s glands were present 
only in the duodenum, the remaining segments intestine 
were devoid of Brunner’s gland. The mucosal glands were 
also present throughout the length of intestine with varying 
anatomical features. Within the duodenum also, the cranial 

th3/4  of the total length presented densely packed Brunner’s 
gland within its submucosa while the rest of the caudal 
duodenal length showed a decreasing concentration and 
was almost absent in the last few sections. Regarding 
functional aspects, both the goblet cells and Brunner’s 
glands were highly alcinophilic while, the mucosal glands 
(Crypts of Lieberkϋhn) were intensely PAS-positive with 
scattered alcinophilic goblet cells within its secretory 
epithelium indicating their role in synthesis and secretions 
of mucous that play definite protective role in neutralizing 
the acidic pH of ingesta passing from stomach to intestine, 
thus preventing the destruction of intestinal mucosal lining 
from corrosive effects of acidic pH of ingesta and other 
proteolytic enzymes.
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ABSTRACT

 This study evaluated the antimicrobial, anti-inflammatory and antioxidant properties of Tridax procumbens leaf extracts. The ethanolic 
extract demonstrated significant antibacterial activity against common bovine mastitis pathogens, including Staphylococcus spp., Bacillus spp., 
Klebsiella spp., E. coli and Pseudomonas spp. Additionally, the extract exhibited potent antioxidant properties, exceeding those of ascorbic acid, 
along with a notable anti-inflammatory effect. Phytochemical analysis confirmed the presence of flavonoids, phenols, tannins and other bioactive 
compounds. These findings indicate that Tridax procumbens extracts have therapeutic potential for treating bovine mastitis, warranting further 
investigation.
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PHYTOCHEMICAL ANALYSIS AND IN VITRO STUDY ON ANTIMICROBIAL, ANTI-
INFLAMMATORY AND ANTIOXIDANT ACTIVITIES OF TRIDAX PROCUMBENS EXTRACTS 

AGAINST BOVINE MASTITIS PATHOGENS

1 2 3 4
M. VENKATESAN *, K.K. PONNUSWAMY , E. VENKATESAKUMAR , K. SENTHILKUMAR ,

5 6 7 8 9
S. JAYACHANDRAN , V. BHARATHI , R. RAGUVARAN , S. AKKARA  and A. ELANGO

1 3 9Veterinary Clinical Complex, Department of Veterinary Medicine, Department of Dairy Science, Veterinary College 
and Research Institute, TANUVAS, Salem, Tamil Nadu - 636 112

2 5
Department of Veterinary Clinical Medicine, Department of Veterinary Physiology,

Veterinary College and Research Institute, Namakkal- 637 002
4
Centralized Clinical Laboratory, Madras Veterinary College, Vepery, Chennai-600 007

6Shrimati Indira Gandhi College, Tiruchirappalli-620002
7 8
Division of Medicine, Division of Bacteriology and Mycology, ICAR-IVRI, Izatnagar, Bareilly, Uttar Pradesh-243122

Received: 17.06.25 Accepted: 03.09.2025

 Mastitis, an inflammatory condition affecting the 
mammary gland, poses a substantial threat to the global 
dairy industry. This condition is marked by changes in 
glandular tissue and milk composition, encompassing 
clinical, physical, chemical, and microbiological aspects 
(Gera and Guha, 2011). Clinical mastitis is an economic 
importance, especially to small and marginal farmers due 
to milk discard, treatment expenses, and other related costs 
(Halasa et al., 2007). The growing issue of antibiotic 
resistance among mastitis-causing pathogens, coupled 
with diminished treatment efficacy, has become 
increasingly prevalent in veterinary care (Wang et al. 
2006). Herders often rely on antibiotics to treat and prevent 
bovine mastitis, but the individual use of these medications 
has exacerbated antibiotic resistance of common 
mastittogens (Srinivasan et al., 2007).

 Mastitis treatment is anticipated to become 
increasingly challenging due to the rapid rise of antibiotic-
resistant pathogens that can be transmitted through 
foodborne infections. Currently, the primary treatment 
approach involves administering antibiotics via 
intramammary infusion, intramuscular injection, or 
intravenous injection (Bhosale et al., 2014). However, the 
growing issue of antibiotic resistance has reduced the 

effectiveness of these treatments, and the presence of 
antibiotic residues in milk and dairy products poses a 
significant public health risk (Yang et al., 2019). In search 
of alternative solutions, research has highlighted the 
potential of plant-based antibacterial agents, such as 
flavonoids, which exhibit therapeutic properties with 
minimal side effects (Lutterodt et al., 1999). Notably, 
Tridax procumbens, a plant traditionally used in India for 
wound healing and other purposes, has demonstrated 
various pharmacological effects, including antimicrobial, 
anti-inflammatory and immunomodulatory activities 
(Taddel and Rosas-Romero, 2007). Given its potential, this 
study investigates the in vitro efficacy of Tridax 
procumbens against common pathogens causing bovine 
mastitis.

MATERIALS AND METHODS

Collection of Samples

 A total of 264 milk samples were collected from 
cows exhibiting udder and milk abnormalities at the 
Veterinary Clinical Complex of Veterinary College and 
Research Institute, located in the Salem district of Tamil 
Nadu. The mastitis milk samples were aseptically 
collected in sterile containers from cows with mastitis and 
transported to the laboratory for further analysis, including 
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Institute Campus in Salem, Tamil Nadu. The plant’s 
taxonomic identity was confirmed by the Botany 
department at Rajah Serfoji Government College 
(Autonomous) in Thanjavur. The fresh plant material was 
washed with tap water, cut into small pieces, and shade-
dried at room temperature for a week. The dried material 
was then powdered using a mechanical blender and stored 
in an airtight container.

Extract preparation

 Aqueous and ethanolic extracts of Tridax 
procumbens were prepared using the cold maceration 
method at room temperature, with slight modifications to 
the protocols described by Monika et al. (2013) and Rana 
et al. (2022).

Aqueous extraction of T. Procumbens leaves

 Ten grams of air-dried T. Procumbens powder was 
mixed with 100 mL of distilled water and kept at -20 °C for 
7 days with intermittent shaking three times a day. It was 
filtered through eight layers of muslin cloth, then 
centrifuged at 5000 rpm for 10 min and filtered through 
Whatman No.1 filter paper. The supernatant was collected, 
dried and concentrated in a hot air oven at 55 °C for 12-24 
hours. The extracts were collected and stored at -20 °C 
until further processing.

Ethanol extraction of T. procumbens leaves

 Ten grams of air-dried T. Procumbens powder was 
mixed with 100 mL of 70% ethanol and kept at -20 °C for 7 
days with intermittent shaking three times a day. It was 
then filtered through eight layers of muslin cloth, 
centrifuged at 5000 rpm for 10 minutes and then filtered 
through Whatman No. 1 filter paper. The supernatant was 
collected, dried, and concentrated in a hot air oven at 55 °C 
for 12 - 24 hours. The extracts were collected and stored at 
-20°C until further processing.

Phytochemical screening

 Phytochemical analysis was conducted on the 
aqueous and ethanolic extracts using standard procedures 
to identify the phytoconstituents, following methods 
described by Sofowara (1993), Trease and Evans (1989), 
Harborne (1991) and Dharajiya et al. (2012).

Quantitative analysis of phytochemicals in T. 
Procumbens extracts

 The total flavonoid content of the extracts was 
determined using a colorimetric method (Nabavi et al., 
2008), expressed as milligrams of catechin per gram of 
extract. Total phenolic content was measured using the 
Folin-Ciocalteu reagent method (Biglari et al., 2008), with 
results expressed as milligrams of gallic acid equivalent 

bacterial culture and isolation. Based on ABST, 
categorized into resistant mastitis (n=176), non-resistant 
(n=52) and culturally negative (n=36).

Isolation and identification of mastitogens

 Each milk sample was inoculated onto Muller 
Hinton Agar (M/s Hi-Media Laboratories Ltd., Mumbai, 
India) using the streak plate method and incubated at 37 
°C. Growth was monitored at 24 and 48 hours. Colony 
morphology was examined and bacterial smears were 
prepared and characterized using Gram staining. 
Biochemical test kits (M/s Hi-Media Laboratories Ltd., 
Mumbai, India) were used to further characterize the 
isolates. Molecular characterization of the mastitis-
causing pathogens was performed using polymerase chain 
reaction (PCR) with microorganism-specific primers. The 
following mastitogens can be detected using PCR with 
specific primers and conditions: Staphylococcus aureus, 
E. coli, Bacillus cereus, Klebsiella pneumoniae and 
Pseudomonas aeruginosa. For S. aureus, primers NUC1 
F: ATGAAGTCAAATAAATCGCT and NUC2 R: 
TTTGGTGAAAAATACTTCTC are used with PCR 
cycling of 94°C 2 min, 40 cycles of 94°C 2 min, 55°C 2 
min, 72°C 3 min and a final 72°C 10 min, yielding a 458 bp 
product (Gandra et al., 2011). For E. coli, primers uspA F: 
C C G A T A C G C T G C C A A T C A G T  a n d  R : 
ACGCAGACCGTAGGCCAGAT are used with PCR 
cycling of 94ºC 5 min, 30 cycles of 94ºC 1 min, 55ºC 1 min, 
72ºC 2 min and a final 72ºC 5 min, yielding an 884 bp 
product (Singathia et al., 2023).

 F o r  B a c i l l u s  c e r e u s ,  p r i m e r s  F : 
A G A G T T T G A T C C T G G C T C A G  a n d 
R:AAGGAGGTGATCCAGCCGCA are used with PCR 
cycling of 95°C for 5 min, 30 cycles of 94°C 1 min, 52°C 1 
min, 72°C for 90s and a final 72°C 10 min, yielding a 1500 
bp product (Meng et al., 2023). For Klebsiella 
p n e u m o n i a e ,  p r i m e r s  P f : 
AT T T G A A G A G G T T G C A A A C G AT a n d  P r 2 : 
CCGAAGATGTTTCACTTCTGATT are used with PCR 
cycling of 94°C 10 min, 35 cycles of 94°C 30s, 57°C 20s, 
72°C 20s and a final 72°C 10 min, yielding a 260 bp 
product (Osman et al., 2020). For Pseudomonas 
a e r u g i n o s a ,  p r i m e r s  P A - S S - F : 
G G G G G AT C T T C G G A C C T C A a n d  PA - S S - R : 
TCCTTAGAGTGCCCACCCG are used with PCR 
cycling of 95°C 2 min, 25 cycles of 94°C 20 sec, 58°C 20 
Sec, 72°C 40 Sec and a final 72°C 1min, yielding a 956 bp 
product (Spilker et al., 2004).

Tridax procumbens plant collection

 Fresh leaves of Tridax procumbens were collected 
from the vicinity of the Veterinary College and Research 
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per gram of dry weight (mg GAE/g). The phenolic 
compound content was calculated using the formula C = 
A/B, where C represents the concentration (mg GAE/g dry 
weight), A is the equivalent gallic acid concentration from 
the calibration curve (mg) and B is the dry weight of the 
extract (g). Additionally, Thin Layer Chromatography 
(TLC) was used to quantify phenol and flavonoid 
compounds in the ethanolic extract.

Antibacterial activity of the extract of T. Procumbens

 The antibacterial activity of aqueous and ethanolic 
extracts was evaluated against five mastitis-causing 
pathogens. For each bacterium (Staphylococcus spp., 
Bacillus spp., Klebsiella spp., Escherichia coli and 
Pseudomonas spp.), individually tested the antibacterial 
properties of the plant extracts (using the agar well 
diffusion method (Perez et al., 1990; Nair and Chanda, 
2005). Briefly, Mueller Hinton Agar plates were 
inoculated with 0.5 McFarland (108 CFU/mL) bacterial 
suspensions, and a well (0.85 cm) was created and filled 
with 100 μL of extract. After overnight incubation at 37°C, 
antibacterial activity was assessed by measuring the zone 
of inhibition (mm). Controls included pure solvents and 
Gentamicin, and each experiment was repeated three 
times, with results presented as mean values ± standard 
deviation (SD) (Parekh and Chanda, 2007).

Antioxidant property of the T. procumbens

 The antioxidant property of T. procumbens leaves 
was evaluated using a DPPH assay kit. To a methanolic 
solution of DPPH (90.25 mm), an equal volume of 
ethanolic leaf extract of T. procumbens was added and 
made up to 1.0 mL with methanolic DPPH. An equal 
amount of methanol was added to the control. After 20 
min, the absorbance was recorded at 517 nm in a 
Systronics UV-visible Spectrophotometer. Ascorbic acid 
was used as a standard for comparison. The percentage 
inhibition of free radicals by DPPH was calculated using a 
specific equation.

 % Scavenging =                                            ×100

 Where A control is the absorbance of the control 
reaction (containing all reagents except the test 
compound), and A sample is the absorbance of the test 
compound.

Anti-inflammatory activity of T. procumbens extracts

 The anti-inflammatory activity of T. procumbens 
was evaluated using the albumin denaturation inhibition 
technique, based on methods described by Mizushima and 
Kobayashi (1968) and Sakat et al. (2010) and followed 
with minor modifications. Briefly, the reaction mixture 

consisted of test extracts, and a 1% aqueous solution of 
bovine albumin fraction was prepared, and the pH of the 
reaction mixture was adjusted with 1N HCl. The sample 
extracts were incubated at 37 ºC for 20 min and then heated 
to 51 ºC for 20 min, then the sample was cooled and the 
turbidity was measured at 660 nm with UV-Visible 
Spectrophotometer Model 371(M/s Elico India Ltd). The 
experiment was performed in triplicates.

RESULTS AND DISCUSSION

 The phytochemical screening results for aqueous 
and ethanolic extracts of Tridax procumbens leaves are 
presented in Table 1. The analysis revealed a greater 
diversity of phytochemicals in the ethanolic extracts, 
including flavonoids, phenols, tannins, coumarins and 
quinones, compared to the aqueous extracts, which 
contained tannins, quinones, alkaloids and volatile oils 
(Figures 1 and 2). This study found that ethanolic extracts 
of T. procumbens contained a greater variety of 

Fig. 2. Results of qualitative analysis of Aqueous and Ethanolic Tridax 
procumbens leaves, showcasing positive and negative outcomes. 
1. Alkaloids, 2. Legal’s test (Glycoside), 3. Sugar test, 4. Volatile 
oil test.

Fig. 1. Results of qualitative analysis of Aqueous and Ethanolic Tridax 
procumbens leaves, showcasing positive and negative outcomes. 
1. Shinoda test (Flavonoids), 2. FeCl  test (Phenol), 3. Lead 3

acetate test (Tannin), 4. Foam test (Saponin), 5. Sodium chloride 
test (Coumarins), 6. KOH test (Quinine)
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A blank
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Table. 1. Qualitative phytochemical evaluation of Aqueous 
and Ethanolic extracts of Tridax procumbens

S.No. Phytochemical  Aqueous extract Ethanolic Extract

1. Flavonoids - +

2. Phenol  - +

3. Tannin ++ +

4. Saponin  - -

5. Coumarin - +

6. Quinone + +

7.  Alkaloids  +++ -

8. Glycosides  - -

9. Sugar - -

10. Volatile oil ++ -

Table. 2. Antibacterial activity of Aqueous and Ethanolic 
extracts of Tridax Procumbens (Diameter of Zone 
of inhibition in mm)

Mastitogens Aqueous Ethanolic Positive
 extracts extracts control
 (n=43) (n=43) Gentamicin
   (n=43)

Staphylococcus aureus (n=8) 4.8 ± 0.3 10.5 ± 0.3 23.4 ± 0.6

Bacillus spp. (n=8) 3.7 ± 0.4 11.4 ± 0.4 18.1 ± 0.3

E. coli (n=8) 3.3 ± 0.2  9.4 ± 0.4 21.8 ± 0.5

Klebsiella spp. (n=9) NA 7.7 ± 0.4 19 ± 0.6

Pseudomonas spp. (n=9) NA 6.8 ± 0.3 20.2 ± 0.6

NA – no activity

phytochemicals (flavonoids, phenols, tannin, coumarin 
and quinone) compared to aqueous extracts (tannin, 
quinone, alkaloids and volatile oil). These findings align 
with previous research, Syed et al. (2020) and Archana et 
al. (2022), reported the presence of glycosides, flavonoids, 
carbohydrates, polyphenols and tannins in ethanolic 
extracts, and glycosides, flavonoids, saponins, and 
polyphenols in water extracts. Similarly, Sawant and 
Godghate (2013) detected various phytochemicals, 
including saponin, steroids, diterpenes, alkaloids, 
flavonoids, phenols and tannins, in T. procumbens leave.

 The extraction yield of T. procumbens leaves using 
different solvents showed that hydro-ethanolic solvent 
resulted in the highest yield (19.8%), followed by 
ethanolic solvent (12.8%) and aqueous extract (11.4%).

 The aqueous extract of T. procumbens contained 
1.037 mg/100g of phenols, with a total phenolic content of 
68.65 mg GAE/g (Folin-Ciocalteu method), and 35 mg/g 
of flavonoids (aluminum chloride assay). The ethanolic 
extract contained 1.1 mg/100g of tannins. Further analysis 
using thin-layer chromatography (TLC) detected phenol 
(Rf = 0.5) and flavonoid (Rf = 0.3) in the ethanolic extract.

 The antibacterial activity of T. procumbens extracts 
against common bovine mastitis pathogens showed that 

the ethanolic extract exhibited stronger antibacterial 
effects than the aqueous extract (Table 2). The minimum 
inhibitory concentration (MIC) of the ethanolic extract 
revealed that Gram-positive bacteria were more susceptible 
to the extract than Gram-negative bacteria, requiring a 
lower amount of extract for inhibition. The antibacterial 
properties of T. procumbens are attributed to the presence 
of phytochemicals like flavonoids, alkaloids, saponins and 
tannins (Mundada and Shivhare, 2010). This study found 
that the ethanolic extract exhibited significant antibacterial 
activity against common mastitis pathogens, including 
Staphylococcus spp., Bacillus spp., Klebsiella spp., E. coli 
and Pseudomonas spp. In contrast, the aqueous extract 
showed minimal activity against some pathogens and no 
activity against others. These findings are consistent with 
previous research conducted by Aniel and Naidu (2010), 
who reported antibacterial activity in ethanolic extracts but 
not in aqueous extracts. Other studies have also demonstrated 
the antimicrobial effects of T. procumbens leaf extracts 
against both Gram-positive and Gram-negative bacteria 
(Udopa et al., 2014; Chitra et al., 2011). The present study 
confirms that the ethanolic extract has higher antibacterial 
activity than the aqueous extract, suggesting that T. 
procumbens leaves are a promising source of antimicrobial 
compounds (Bharathi et al., 2012; Arulraj et al., 2018).

 The antioxidant activity of T. procumbens extracts 
was evaluated using the DPPH method. The ethanolic 
extract showed a higher percentage of inhibition than the 
standard antioxidant ascorbic acid, followed by the 
hydroethanolic extract and aqueous extract. This study 
found that the ethanolic extract of T. procumbens leaves 
exhibited higher antioxidant activity, with a greater 
percentage of inhibition than the standard antioxidant 
ascorbic acid, followed by hydroethanolic and aqueous 
extracts. These findings are consistent with Syed et al. 
(2020), who reported significant antioxidant activity in 
ethanolic extracts (61.52 ± 0.32%) and lower activity in the 
aqueous extracts (25.57 ± 0.38%). T. procumbens has been 
strongly proven for its medicinal and analgesic activities.

 In animal studies, the protective effects are linked to 
the presence of flavonoids and sterols (Vinod et al., 2013). 
T. procumbens is commonly used for pharmacological 
purposes because of its wide range of phytochemical 
properties. These include analgesic, anticoagulant, 
antileishmanial, antioxidant, anticancer, immunomodu-
latory, insecticidal, anthelmintic, cardiovascular, antiseptic, 
antimicrobial and insecticidal effects (Varsharani et al., 
2022). In this present study, compared to aqueous extracts, 
the ethanolic extracts provided better activity because of 
the compound’s flavonoids and phenols, the presence of 
which was confirmed by qualitative and quantitative 
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screening of these compounds.

 The anti-inflammatory activity of T. procumbens 
extracts was assessed using the albumin denaturation assay. 
The results showed that the ethanolic extract exhibited higher 
anti-inflammatory activity than the standard control, aspirin, 
followed by the hydroethanolic extract and aqueous extract.

 Geographical variation significantly impacts the 
phytochemical composition of plants. Factors like climate, 
soil composition and altitude, which vary across different 
regions, influence the types and amounts of secondary 
metabolites (phytochemicals) a plant produces. Therefore, 
selected plants should be subjected to qualitative and 
quantitative fingerprinting and that should be matched 
with available published reports.

CONCLUSION

 The ethanolic extract of T. procumbens leaves contains 
various bioactive compounds, indicating significant 
potential. This study demonstrates that hydroethanolic and 
ethanolic extracts exhibit potent antimicrobial, anti-
inflammatory and antioxidant properties against common 
bovine mastitis pathogens. These findings suggest that T. 
procumbens extracts may serve as a valuable therapeutic 
option for treating bovine mastitis.
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Table. 1. Qualitative phytochemical evaluation of Aqueous 
and Ethanolic extracts of Tridax procumbens

S.No. Phytochemical  Aqueous extract Ethanolic Extract

1. Flavonoids - +

2. Phenol  - +

3. Tannin ++ +

4. Saponin  - -

5. Coumarin - +

6. Quinone + +

7.  Alkaloids  +++ -

8. Glycosides  - -

9. Sugar - -

10. Volatile oil ++ -

Table. 2. Antibacterial activity of Aqueous and Ethanolic 
extracts of Tridax Procumbens (Diameter of Zone 
of inhibition in mm)

Mastitogens Aqueous Ethanolic Positive
 extracts extracts control
 (n=43) (n=43) Gentamicin
   (n=43)

Staphylococcus aureus (n=8) 4.8 ± 0.3 10.5 ± 0.3 23.4 ± 0.6

Bacillus spp. (n=8) 3.7 ± 0.4 11.4 ± 0.4 18.1 ± 0.3

E. coli (n=8) 3.3 ± 0.2  9.4 ± 0.4 21.8 ± 0.5

Klebsiella spp. (n=9) NA 7.7 ± 0.4 19 ± 0.6

Pseudomonas spp. (n=9) NA 6.8 ± 0.3 20.2 ± 0.6

NA – no activity

phytochemicals (flavonoids, phenols, tannin, coumarin 
and quinone) compared to aqueous extracts (tannin, 
quinone, alkaloids and volatile oil). These findings align 
with previous research, Syed et al. (2020) and Archana et 
al. (2022), reported the presence of glycosides, flavonoids, 
carbohydrates, polyphenols and tannins in ethanolic 
extracts, and glycosides, flavonoids, saponins, and 
polyphenols in water extracts. Similarly, Sawant and 
Godghate (2013) detected various phytochemicals, 
including saponin, steroids, diterpenes, alkaloids, 
flavonoids, phenols and tannins, in T. procumbens leave.

 The extraction yield of T. procumbens leaves using 
different solvents showed that hydro-ethanolic solvent 
resulted in the highest yield (19.8%), followed by 
ethanolic solvent (12.8%) and aqueous extract (11.4%).

 The aqueous extract of T. procumbens contained 
1.037 mg/100g of phenols, with a total phenolic content of 
68.65 mg GAE/g (Folin-Ciocalteu method), and 35 mg/g 
of flavonoids (aluminum chloride assay). The ethanolic 
extract contained 1.1 mg/100g of tannins. Further analysis 
using thin-layer chromatography (TLC) detected phenol 
(Rf = 0.5) and flavonoid (Rf = 0.3) in the ethanolic extract.

 The antibacterial activity of T. procumbens extracts 
against common bovine mastitis pathogens showed that 

the ethanolic extract exhibited stronger antibacterial 
effects than the aqueous extract (Table 2). The minimum 
inhibitory concentration (MIC) of the ethanolic extract 
revealed that Gram-positive bacteria were more susceptible 
to the extract than Gram-negative bacteria, requiring a 
lower amount of extract for inhibition. The antibacterial 
properties of T. procumbens are attributed to the presence 
of phytochemicals like flavonoids, alkaloids, saponins and 
tannins (Mundada and Shivhare, 2010). This study found 
that the ethanolic extract exhibited significant antibacterial 
activity against common mastitis pathogens, including 
Staphylococcus spp., Bacillus spp., Klebsiella spp., E. coli 
and Pseudomonas spp. In contrast, the aqueous extract 
showed minimal activity against some pathogens and no 
activity against others. These findings are consistent with 
previous research conducted by Aniel and Naidu (2010), 
who reported antibacterial activity in ethanolic extracts but 
not in aqueous extracts. Other studies have also demonstrated 
the antimicrobial effects of T. procumbens leaf extracts 
against both Gram-positive and Gram-negative bacteria 
(Udopa et al., 2014; Chitra et al., 2011). The present study 
confirms that the ethanolic extract has higher antibacterial 
activity than the aqueous extract, suggesting that T. 
procumbens leaves are a promising source of antimicrobial 
compounds (Bharathi et al., 2012; Arulraj et al., 2018).

 The antioxidant activity of T. procumbens extracts 
was evaluated using the DPPH method. The ethanolic 
extract showed a higher percentage of inhibition than the 
standard antioxidant ascorbic acid, followed by the 
hydroethanolic extract and aqueous extract. This study 
found that the ethanolic extract of T. procumbens leaves 
exhibited higher antioxidant activity, with a greater 
percentage of inhibition than the standard antioxidant 
ascorbic acid, followed by hydroethanolic and aqueous 
extracts. These findings are consistent with Syed et al. 
(2020), who reported significant antioxidant activity in 
ethanolic extracts (61.52 ± 0.32%) and lower activity in the 
aqueous extracts (25.57 ± 0.38%). T. procumbens has been 
strongly proven for its medicinal and analgesic activities.

 In animal studies, the protective effects are linked to 
the presence of flavonoids and sterols (Vinod et al., 2013). 
T. procumbens is commonly used for pharmacological 
purposes because of its wide range of phytochemical 
properties. These include analgesic, anticoagulant, 
antileishmanial, antioxidant, anticancer, immunomodu-
latory, insecticidal, anthelmintic, cardiovascular, antiseptic, 
antimicrobial and insecticidal effects (Varsharani et al., 
2022). In this present study, compared to aqueous extracts, 
the ethanolic extracts provided better activity because of 
the compound’s flavonoids and phenols, the presence of 
which was confirmed by qualitative and quantitative 
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screening of these compounds.

 The anti-inflammatory activity of T. procumbens 
extracts was assessed using the albumin denaturation assay. 
The results showed that the ethanolic extract exhibited higher 
anti-inflammatory activity than the standard control, aspirin, 
followed by the hydroethanolic extract and aqueous extract.

 Geographical variation significantly impacts the 
phytochemical composition of plants. Factors like climate, 
soil composition and altitude, which vary across different 
regions, influence the types and amounts of secondary 
metabolites (phytochemicals) a plant produces. Therefore, 
selected plants should be subjected to qualitative and 
quantitative fingerprinting and that should be matched 
with available published reports.

CONCLUSION

 The ethanolic extract of T. procumbens leaves contains 
various bioactive compounds, indicating significant 
potential. This study demonstrates that hydroethanolic and 
ethanolic extracts exhibit potent antimicrobial, anti-
inflammatory and antioxidant properties against common 
bovine mastitis pathogens. These findings suggest that T. 
procumbens extracts may serve as a valuable therapeutic 
option for treating bovine mastitis.
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 Schistosomiosis is a significant parasitic disease 
affecting both domestic and wild animals across tropical 
and subtropical regions of Asia (Ayanda, 2009). The sixth 
most prevalent helminthosis afflicting domestic animals in 
the Indian subcontinent is schistosomiosis (Sumanth et al., 
2004). According to Kumar and Burbure (1986), 
Schistosoma indicum is one of the prevalent species that 
causes visceral schistosomiosis in cattle. In India, the 
disease is common in goats, sheep, cattle, and buffaloes 
and it’s popularly called as “blood flukes”. Additionally, 
schistosomes are morphologically elongated, unisexual 
trematodes parasite that live in the blood vessels of their 
definitive hosts.

 Adult schistosomes colonize specific blood vessels 
based on their species: Schistosoma nasalis inhabits the 
capillaries of the nasal mucosa; S. haematobium resides in 
the venous plexus of the urinary bladder and the intestinal 
and visceral species are Schistosoma indicum, S. spindale 
and S.  incognitum are found within the mesenteric 
venules. The most prevalent infections in endemic parts of 
the Indian subcontinent are caused by S. indicum, which is 
subclinical and costs the farming community a lot of 
money in terms of growth, productivity and increased 
vulnerability to other parasites (Bulbul et al., 2022). 
Schistosoma  indicum females produce numerous oval 
eggs, each bearing a terminal spine and containing a fully 

developed miracidium upon laying (Soulsby, 2012). 
Animals display common clinical signs like dehydration, 
pale mucous membrane, significant weight loss, 
emaciation, and decreased production caused due to the 
irritation produce by the spined eggs (Bhatia et al., 2010).

 Clinical symptoms and an investigation of infected 

animal’s faeces are necessary for the routine diagnosis of 

S. indicum infection. Current communication describes the 

diagnosis of S. indicum infection in bullocks using 

parasitological technique, haemato-biochemistry, and 

therapeutic management.

MATERIALS AND METHODS

 Two bullocks were presented to the Department of 

Veterinary Clinical Complex, College of Veterinary 

Science and Animal Husbandry, Junagadh with a 

history of blood mixed watery black colour diarrhoea, 

reduced feed and water intake, anorexia, brisket oedema, 

103 ºF body temperature and abdominal pain for last five 

days. For further diagnosis, faecal sample examination 

was recommended and standard sedimentation methods 

described by Hansen and Perry (1994) and Rana et al., 

(2011) were used to concentrate the samples. Additionally, 

blood samples were drawn from the animal’s jugular vein 

in both serum and an EDTA-coated vacutainer for 

hematological and biochemical analysis.

ABSTRACT

 Two Kankrej bullocks, ages 3.5 and 5 years, were brought to the Veterinary Clinical Complex, Veterinary College, Kamdhenu University, 

Junagadh with symptoms of anorexia, brisket oedema, abdominal pain persisted for five days, reduced feed as well as water intake, bloody, watery, 

blackish colour diarrhoea. Clinical findings included dehydration, tenesmus, colic symptoms, pale conjunctival mucus membrane, blood mixed with 

black diarrhoea, and a rectal temperature of about 103ºF. Examination of the faecal sample indicated a distinctive Schistosoma indicum egg, with the 

characteristic of small spine at posterior region. The haematological analysis revealed anaemia with neutrophilia, while serum biochemical test 

revealed elevated values of SGPT, SGOT, BUN and hypoprotenemia. Infected bullocks were administered a single oral dose of Closantel@-10 

mg/kg body weight, complemented by supportive therapies including ranitidine, metronidazole, fluid therapy, meloxicam, chlorpheniramine 
thmaleate, and haematinics. By the 15 -day post-treatment, faecal sample examinations revealed no detectable parasitic eggs, and haemato-

biochemical parameters had returned to normal ranges, indicating a successful recovery. This treatment regimen aligns with documented efficacy 

against Schistosoma indicum infections in bovines.
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