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 Introduction: Trichomonas gallinae (T. gallinae) infects numerous species of birds 
worldwide. Many antiprotozoal drugs have been utilized for therapeutic purposes. 
Herbal plants extracts do not result in drug resistance or tissue residue; therefore, 
they are a dependable and safe substitute for treating trichomoniasis. The current 
study, the antitrichomonal properties of three herbal plants (Quercus infectoria, 
Artemisia annua, and Allium sativum) were compared to those of metronidazole in 
pigeons.  
Materials and methods: In this experiment, 32 pigeons were used, each of which was 
divided into four groups with four replicates. All groups were experimentally infected 
with T. gallinae except for group D. Group A was treated with an herbal mixture (80% 
Quercus infectoria extract, 11% Artemisia annua extract, and 9% Allium sativum 
extract [standardized to 8% total tannic acid]; Coccyphyt-L®; Makian Dam Pars 
Science-Based Company), while Group B was given metronidazole. The positive 
control group C was experimentally infected but not treated with T. gallinae, while 
group D remained healthy throughout the experiment. The experiment consisted of a 
performance index, weight gain, wet mount, and biochemical and hematological 
examination. 
Results: Compared to metronidazole, the treatment with an herbal mixture 
significantly reduced the pathogenic effects of Trichomonas spp. After a week of 
treatment, chickens in group A were nearly healthy and, in some respects, superior to 
those in the metronidazole treatment group. 
Conclusion: In conclusion, the antiprotozoal properties of the aforementioned herbal 
mixture suggest its use as an alternative antitrichomonal agent to chemotherapeutic 
drugs in trichomoniasis treatment. 
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1. Introduction

Avian protozoal trichomoniasis is a harmful infection 
caused by the Trichomonas gallinae (T. gallinae) protozoan 
parasite1,2. This infection is widespread among wild and 
domestic birds, especially those of Columbiformes, such as 
pigeons and doves3,4.  The parasite is transmitted from 
infected mothers to their offspring via crop milk feeding in 
doves and pigeons5. Transmission among adults 
occurs through contaminated food and water3. Lesions 
caused by T. gallinae can be categorized as mild, moderate 

subclinical infections, and severe irritation infections of the 
upper gastrointestinal tract with lesions in the pharynx that 
can cause death by starvation due to the obstruction of the 
esophageal lumen6,7. However, chronic disease can also 
affect the liver. Pigeons afflicted with canker are  
treated with various medications8. For several years, 
nitroimidazoles, including metronidazole (MTZ), have been 
the drugs of choice for treating trichomoniasis in birds9. 
However, due to their potential carcinogenicity, their use in 
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food-producing animals is prohibited10. Another issue 
associated with MTZ use is drug resistance11. 
Consequently, a scientific effort is required to develop 
novel and improved treatment options, especially to 
manage the priority of resistant strains12. Herbal 
compounds appear to be a viable treatment for avian 
trichomoniasis, among other parasitic infections13. Herbal 
mixtures are possible alternatives for the control of avian 
trichomoniasis14. Some compound sources with 
antiprotozoal and antimicrobial activities, such as 
Phytogenic feed additives (known as probiotics and 
botanicals), essential oils, and herbal extracts, are highly 
effective for this purpose15,16. Antioxygenic, insecticidal, 
anti-mycotic, antiparasitic, and antiviral effects have been 
demonstrated by herbal components17,18. Due to their anti-
oxidation, antibacterial, hypocholesterolemic properties, 
feed supplementation with herbal extracts has recently 
been enhanced19,20. The medicinal effects of Quercus 
infectoria (Q. infectoria) include anti-inflammatory, 
astringent, antidiabetic, antimicrobial, and gastroprotective 
properties21,22. Quercus infectoria, which contains 
gallotannins, gallic acid, tannins, and other compounds, 
controls eimeriosis in birds, including oocyst production, 
lesion score reduction, and mortality23. Tannins are a 
group of polyphenolic substances that are primarily found 
in plant areas and exhibit a variety of biological activities, 
including antiparasitic, antimicrobial, antiviral, anti-
inflammatory, antioxidant, and immunomodulation24,25. 
Tannins are a naturally occurring heterogeneous group of 
phenolic compounds with diverse structures that can bind 
to and precipitate proteins26. Extract of Q. infectoria is a 
potent antimicrobial compound for decontaminating 
eggshells and analyzing its probable antimicrobial 
activity27,28. Artemisia herb contains bioactive compounds 
and rich nutrients, the majority of which can be used 
therapeutically; thus, its extract or leaf powder can also be 
used as a natural herbal medicine feed additive29. 
Additionally, the diverse biological effects of Artemisia 
annua (A. annua), which has antimalarial properties, have 
been investigated. Artemisia annua30 contains artemisinin 
as one of its primary constituents. This substance is also 
toxic to protozoan parasites, including Toxoplasma gondii, 
Theileria equi, Neospora caninum, and Leishmania donovani 
31-34. Additionally, A. annua aids in fever treatment and 
immune regulation. In addition, it has analgesic, 
antibacterial, anti-inflammatory, anti-schistosomiasis, 
antiviral, and anticancer effects35,36. This substance 
generated oxidative stress and induced reactive oxygen 
species (ROS) by degrading the iron-implanted peroxide 
complex37. In addition, A. annua contains numerous 
phytochemicals, flavonoids, and phenolic substances, 
which may aid birds in absorbing large quantities of N2 
and sustaining commensal microflora38. Allium sativum has 
been used as a seasoning and traditional medicine for 
decades39. It has antifungal, antibacterial, antiparasitic, 
antiviral, antioxidant, anti-thrombotic, anti-cancerous, 
anticholesteremic, and vasodilator effects included40. 
Allium sativum, often used in alternative medicine, has 
attracted immense interest in the medical literature41. 

Allium sativum, which is frequently utilised in alternative 
medicine, has generated a great deal of interest in medical 
literature41. Allium sativum has the highest sulphur 
content, including allicin and other biological activities42. 
Other non-sulfur components, such as, saponins, proteins, 
and phenolic compounds, can also help with its 
antiparasitic effects of Thiosulfate allicin43. As part of our 
ongoing efforts to examine herbal substances for potential 
biological activity, the current study is a comparative 
version designed to evaluate the antitrichomonal efficacy 
of a natural formulation. This formulation contains extracts 
of Q. infectoria, A. Annua, and A. Sativum. 
 

2. Materials and Methods 
 
2.1. Ethical approval 

 
All applicable international, national, and/or 

institutional guidelines for the care and use of animals 
were followed. 

 

2.2. Birds and housing 
 
Thirty-two pigeons of the same age were purchased from 

the local incubation facility. The birds were relocated to the 
Veterinary Medicine Department of the Ferdowsi University 
of Mashhad (FUM), Mashhad, Iran. As part of the growing 
process, the pigeons were placed on a slatted floor in 
specially designed just for growing birds. In this experiment, 
birds were provided with as much food and water as they 
required, and no chemical drugs were used. They were fed a 
typical commercial diet and isolated into four groups of 
eight. The birds fed and grew stronger in the first 7 days in 
preparation for infection by T. gallinae. The clinical 
examination of the birds for infection with this protozoan 
and the wet slide test were negative. The birds were given 
minerals and vitamins for seven days to ensure their health. 

 
2.3. Parasites 

 
Parasites were cultivated in vitro by dipping swabs in 

test tubes containing glucose-serum broth medium (GSB) 
with pH 7. The tubes were incubated at 37°C for seven 
days. Using a hemocytometer, the results of the culture 
were tallied. T. gallinae isolates were not exposed to 
antibiotics to preserve their pathogenicity and prevent a 
decrease in their hemolytic activity. Isolates were 
subcultured every 48 hours when parasites in the 
logarithmic growth phase exhibited more than 95% 
activity and regular morphology. On day 7, around 12000 
trophozoites feed each bird through a stomach tube to 
challenge the birds. 

 
2.4. Registration of clinical signs 

 
During the experiment, all groups of birds were 

evaluated daily for clinical symptoms, and the signs were 
recorded. Each disease symptom represents one point. A 
bird with all four marks receives a score of 4, while a bird 
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with no marks receives a score of 0. Symptoms include 
fatigue, incapacity to fly, incapacity to drink and eat, and 
offensive odor and oral fluid. 

 
2.5. Treatment and grouping 

 
All groups, with the exception of group D, were 

experimentally infected with T. gallinae. On day 12 (five 
days after infection), when the birds exhibited 
characteristic disease symptoms, treatment was initiated.  
Group A received an herbal mixture (Cocci Phyt®), 80% 
Quercus infectoria extract, 11% Artemisia annua extract, 
and 9% Allium sativum extract (standardized to 8% total 
tannic acid); Makian Dam Pars Science-Based Company] at 
a dose of 5 drops orally for seven days. In contrast, Group B 
was administered 50 mg/kg of metronidazole for seven 
days. Group C did not receive any medication, making it the 
control group. Group D served as the negative control 
because it was not infected and was maintained in good 
health throughout the experiment. 

 
2.6. Weighing  

 
The process of weighing was repeated three times for 

each group, and the average weight of each group was 
computed. The first weighing process was performed on 
day 7 (before making birds infected), the second was five 
days after infections (on day 12), and the last was after full 
treatments on day 17. 

 
2.7. Wet mount sample 

 
To confirm the diagnosis of trichomoniasis, wet-

mount preparations of specimens were scanned for T. 
gallinae. At the end of the treatment, wet-mount slides 
were used to evaluate the treatments. Permanent slides 
stained with Giemsa were examined with an oil 
immersion lens. 

 
2.8. Hematological and biochemical parameters 

 

In three phases, two blood samples were taken from 
four squabs of each group. The first was conducted on 
the first day of arrival, and the second was 7 days after 
infection, at the peak of sickness. The last phase was 
performed after full treatments. On heparin, the first 
sample was collected for hematological analysis, 
including total and differential leukocyte counts, 
erythrocytic, and hemoglobin. In addition to estimating 
the total proteins, albumin, globulin, aspartate 
aminotransferase (AST), and alanine aminotransferase 
(ALT) were also analyzed. 

 
2.9. Data analysis 

 
ANOVA and post hoc tests were applied to the body 

weight, ALT, total leukocyte, and eosinophil count data. R 
artificial intelligence software, version 4.2.1, was utilized 
for all data analysis. The discrepancy was deemed 

statistically significant when the p-value was less than 0.05 
for all the data analyzed. 

  

3. Results  
 
3.1. Parasitology 

 
Based on the morphology, the trophozoites were 

determined to be pear-shaped and flagellated. Trichomonas 
gallinae Trophozoites are found in the mouth and 
gastrointestinal tract. 

 
3.2. Weekly weight gains 

 
Table 1 shows the average weight of the birds in each 

group after 17 days of the experiment. The most significant 
weight gains were observed in group D, which did not 
undergo Trichomonas trophozoites. Throughout the test, 
they consistently had the highest average weight Group C 
gained the least amount of weight because they were not 
given any medications during the study. After treatment, 
groups A and B demonstrated excellent performance and 
comparable to group D. 

 
Table 1. Changes in pigeon’s average weight in different groups during 17 
days of the experiment 

Group MeanSD p - value 

A 290.10  71.74  
B 289.87  71.12 0.0423 
C 265.24  37.93  
D 325.04  93.85  

Group A: Herbal mixture treated, Group B: Metronidazole treated, Group 
C: Control positive group (no treatment), Group D: Control negative group 
(no disease, no treatment) 

 
3.3. Clinical signs 

 
Fatigue, incapacity to fly, inability to drink and eat with 

open beaks, an offensive odor, and fluid discharge from the 
mouth was exhibited by infected birds. Infected pigeons 
typically exhibited bright yellow substances of varying sizes 
in their buccal holes. The results of the scoring are shown in 
Table 2. After seven days of treatment, the appetites of both 
treated groups returned to normal. 

 
3.4. Biochemical and hematological analysis 

 
One week of post-treatment hematological studies 

revealed that Hypochromic anemia negatively impacted  
 
Table 2. Scores of infection symptoms from zero to four 

Seven days 
after treatment 

Five days 
after infection 

Before making 
birds sick 

Group 

0 3 0 A  
0 3 0 B  
4 3 0 C 

0 0 0 D 

Score zero is normal and healthy pigeons without symptoms of weakness, 
inability to drink, eat, and fluid discharge from the mouth. Group A: Herbal 
mixture treated, Group B: Metronidazole treated, Group C: Control 
positive group (no treatment), Group D: Control negative group (no 
disease, no treatment) 
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Table 3. Changes in ALT (IU/l) parameters  

Group MeanSD p -value 

A 27.45  12.35  
B 27.54  12.24 1.11e-05 
C 44.75  29.67  
D 18.04  5.40  

Group A: Herbal mixture treated, Group B: Metronidazole treated, Group 
C: Control positive group (no treatment), Group D: Control negative group 
(no disease, no treatment) 

 
the positive control group’s squabs with macrocytic and 
protected groups A and B, exhibiting normal blood 
images. Compared to group D, total serum protein, 
globulin, and albumin were significantly increased in 
birds under MTZ and herbal treatment. In addition, ALT, 
AST, and total cholesterol levels in treated groups were 
significantly lower than in group D. Infected groups 
exhibited eosinophilia and basophilia, but after 
treatment in groups A and B, eosinophil and basophil 
counts decreased. Tables 3-7 list biochemical and 
hematological parameters.   
 

Table 4. Changes in total leukocyte count 

Group MeanSD p -value 

A 15499167  1685882  

B 15478333  1668818 10.03 8.81e-06 

C 17340000  3197566  

D 14183333  536118.6  

Group A: Herbal mixture treated, Group B: Metronidazole treated, Group 
C: Control positive group (no treatment), Group D: Control negative group 
(no disease, no treatment) 

 
All analyses of data pertaining to weight gain, ALT, and 

total leukocyte demonstrated the herbal mixture’s 
perfection. Groups A, B, and D gained significantly more 
weight than Group C, but there was no difference between 
the treated groups (p > 0.05, Figure 1). Additionally, ALT 
levels were significantly lower in groups A, B, and D 
compared to group C, but there was no difference between 
treated groups (p > 0.05, Figure 2). In addition, total 
leukocyte counts were significantly lower in groups A, B, 
and D compared to group C, but there was no difference 
between treated groups (p > 0.05, Figure 3). 
 

 
Table 5. Hematological Analysis – First Time (Before making birds treatment)  

Basophils 

(%) 

Eosinophils 
(%) 

Monocytes 
(%) 

Lymphocytes 

(%) 

Heterophils 

(%) 
Group 

1.92 2.05 6.33 60.95 28.75 A 
1.61 1.99 6.93 61.07 28.40 B 
2.19 2.28 6.13 61.36 28.04 C 

1.97 2.10 6.43 61.23 28.27 D 

Group A: Herbal mixture treated, Group B: Metronidazole treated, Group C: Control positive group (no treatment), Group D: Control negative group (no 
disease, no treatment) 

 
Table 6. Hematological Analysis – Second Time (Five days after infection) 

Basophils 

(%) 

Eosinophils 
(%) 

Monocytes 
(%) 

Lymphocytes 

(%) 

Heterophils 

(%) 
Group 

2.67 2.83 5.28 62.05 27.17 A 
2.77 2.93 5.08 61.99 27.23 B 
2.67 2.97 5.18 62.13 27.05 C 

2.07 2.20 6.23 61.03 28.27 D 

Group A: Herbal mixture treated, Group B: Metronidazole treated, Group C: Control positive group (no treatment), Group D: Control negative group (no 
disease, no treatment) 

 
Table 7. Hematological Analysis – Third Time (Seven days after treatment)  

Basophils 

(%) 

Eosinophils 
(%) 

Monocytes 
(%) 

Lymphocytes 

(%) 

Heterophils 

(%) 
Group 

2.25 2.41 5.98 61.39 27.97 A 
2.42 2.53 5.95 61.09 28.01 B 
2.80 2.99 5.18 62.01 27.02 C 

2.02 2.25 6.03 61.53 28.17 D 

Group A: Herbal mixture treated, Group B: Metronidazole treated, Group C: Control positive group (no treatment), Group D: Control negative group (no 
disease, no treatment) 

 
4. Discussion 
 

Trichomoniasis is a dangerous infectious disease that 
causes excessive mortality in pigeon squabs44. The current 
in-vivo observation revealed that MTZ application for seven 
days (50 mg/Kg BW) resulted in complete healing. Analog 
analysis revealed that MTZ was the protozoal treatment of 
choice for Columbiformes birds and falcons infected with T. 
gallinae45. Metronidazole side effects include toxicity, 
possible carcinogenic effects, neurological dysfunction, and 
resistance development despite its primary uses. 

Trichomonas gallinae nitroimidazole-resistant isolates 
were isolated from various parts of the world, including 
Belgium, Spain, and the USA46. Trichomonas gallinae drug-
resistant isolates will pose a grave threat to birds, 
especially free-range birds47. Consequently, the search for 
diverse compounds with antitrichomonal properties is 
essential. Allium sativum is a good herb or spice used to 
provide antimicrobial and antiprotozoal system45. The 
major component of A. sativum is diallyl thiosulfinate 
(C3H5SS(O)C3H5) or allicin, which accounts for 70% of the 
thiosulfinates extracted from 
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Figure 1. Changes in pigeon’s average weight (gr) during 17 days after 
infection of Trichomonas gallinae 

Group A: Herbal mixture treated, Group B: Metronidazole treated, Group 
C: Control positive group (no treatment), Group D: Control negative group 
(no disease, no treatment) 

 
crushed garlic and is responsible for its aroma and flavor. 
In addition, it may possess anticancer, antibacterial, 
antiviral, and antiparasitic effects48. Allicin is highly 
permeable through lipid membranes and is planned to 
apply its antiproliferative or oxidative damage-inducing 
properties to the partitions49. Antiparasitic activity of 
Allicin results from its interaction with the thiol groups of 
various enzymes, such as thioredoxin reductase, alcohol 
dehydrogenase, and RNA polymerase, which affects the 
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Figure 2. Changes in ALT parameter (IU/l) in infected pigeons with 
Trichomonas gallinae 
Group A: Herbal mixture treated, Group B: Metronidazole treated, Group 
C: Control positive group (no treatment), Group D: Control negative group 
(no disease, no treatment) 
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Figure 3. Changes in total leukocyte count (109/L) in infected pigeons 
with Trichomonas gallinae 

Group A: Herbal mixture treated, Group B: Metronidazole treated, Group 
C: Positive control group (no treatment), Group D: Negative control group 
(no disease, no treatment) 

 
metabolism of the essential cysteine proteinase and 
parasite virulence50. Additionally, its specific reaction to 
the free sulfhydryl is contained within the active portion of 
the cysteine proteinase51 of the parasite51. In addition, the 
organosulfur compound contributes significantly to the 
medicinal value of A. sativum52. DTS, Ajoene, and Allyl 
methyl sulfide are the most responsible active biological 
substances for the antibacterial, antifungal, antiprotozoal, 
and antiviral effects of A. sativum 53,54. Extract of A. sativum 
inhibited the multiplication of T. gallinae significantly. An 
analogue study revealed that A. sativum is an effective in-
vitro treatment for T. vaginalis, T. gallinarum, and H. 
meleagridis55. Artemisia sativum demonstrated its efficacy 
as a phytotherapeutic agent against protozoal infection, 
and in-vivo data revealed a population density of zero. In 
addition, a 7-day PT (200 mg/Kg) A. sativum extract 
treatment resulted in a complete recovery of the birds. 
comparable efficacy of A. sativum was reported for 
cryptosporidiosis-infected mice56. Treatment with A. 
sativum resulted in greater growth in body weight, 
compared to the control groups, which were contaminated 
and treated with MTZ. Artemisia sativum also had positive 
effects on the health condition, development, and 
performance of piglets57. In the herbal-protected group, 
there was a significant reduction in mortality, and relative 
efficiency was recorded. Artemisia sativum improves the 
overall performance and health of protected pigeons, 
which is often interpreted as the substance’s effect on 
mortality. There are reports describing the formulation of Q. 
infectoria powders and the consumption of its extract 58. 
Numerous researchers have indicated the anti-biofilm and 
anti-quorum sensing activity of Q. infectoria against a 
bacterial pathogen59. Quercus infectoria galls have been 
found to contain anthocyanins, tannic acid (19.9%), gallic 
acid (8.75%), amentoflavone hexamethyl ether, syringic 
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acid, isocryptomerin, starch, methyl-betulate, essential oils, 
ellagic acid, methyl-oleanate, hexagalloyl-glucose, and 
polygalloyl-glucose60. In addition, Q. infectoria extracts have 
potent antioxidant and free radical scavenging properties. 
The extract protects proteins and lipids from oxidative 
damage61 by chelating the metal ions that catalyze oxidant 
production. There are 200-400 Asteraceae classifications 
for Artemisia herb species.  Artemisia annua is the most 
well-known species with antiparasitic properties, and it 
grows annually in numerous countries, including Iran, 
Argentina, Italy, China, the United States, France, and Spain. 
Essential oils, such as flavonoids, camphene and -camphene, 
phenolics, amino acids, sesquiterpenoids, vitamins, and 
minerals, are the primary potential components of A. 
annua62. The mechanism of action of the extract involves 
oxidative stress63. Artemisia Annua was utilized in the past 
to treat fever and malaria31. Artemisia Annua has also been 
utilized successfully as an antibacterial, antioxidant, anti-
inflammatory, and antihypertensive agent, in addition to its 
nutritional effects64. In addition, this herb can significantly 
reduce the number of caecal and intestinal Staphylococcus, 
E. coli, and Enterobacteriaceae colonies while increasing the 
number of Lactobacilli65. Incorporating Artemisia Annua 
into a heat-stressed broiler chickens’s diet may improve 
body weight gain, carcass traits, feed utilization, and blood 
PH. In addition, feeding heat-stressed broiler chickens a  
diet supplemented with A. Annua decreased serum 
concentrations of MDA, corticosterone, alanine 
aminotransferase activities (ALT), and aspartate 
aminotransferase (AST). In comparison to heat-stressed 
broilers, it increased the levels of tri-iodothyronine  
(T3), tri-iodothyronine/thyroxine (T3/T4), and serum 
superoxide dismutase (SOD)66. Dietary supplementation 
with A. Annua suggested a potent antiparasitic treatment 
for coccidiosis in broiler chickens67. In addition, Artemisinin 
was found to ameliorate Eimeria tenella infections in 
chickens by decreasing the apoptosis of host cells and 
halting the inflammatory response by reducing the mRNA 
expressions of interleukin-17A and NF-B in ceca during 
infection68. 
    

5. Conclusion 

A current study indicated that Q. infectoria, Artemisia 
Annua, and Allium Sativum serve excellent protection in 
Pigeons against Trichomoniasis. 
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