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Abstract 

The present study aimed to investigate in vitro and in vivo effects of aqueous garlic extract (AGE) 

on T. gallinae growth and multiplication in comparison to metronidazole (MTZ). Concentrations of 

AGE (200, 100, 75, 50 and 25 mg/ml) and of MTZ (12.5, 25, 50, 75 and 100µg/ml) were dissolved 

in incubation medium. Growth of T. gallinae at 37°C was observed after 24, 48 and 72 hrs. Efficacy 

of AGE and MTZ on trophozoites and minimal lethal concentrations (MLC) were determined. 

 Inhibition of parasite growth occurred in proportion to concentration of AGE and incubation time. 

MLC of AGE was 75, 50 and 50 mg/ml after 24, 48 and 72 hrs, respectively. Growth reduction of 

parasite was 43.24%-88.89% in all incubation periods. Similar effects were obtained with MTZ, as 

its MLC was 50, 25 and 12.5 µg/ml after 24, 48 and 72 hrs, respectively. 

 During treatment with AGE (200 mg/Kg BW), population density of T. gallinae was decreased 

reaching the lowest degree on 4th day and became 0 with 100% recovery of birds on 5th day. Mean-

while, during treatment with MTZ (50 mg/Kg BW), its population was decreased to the lowest de-

gree from 4th till 6th day of treatment and became 0 with 100% recovery on 7th day. RBCs count and 

Hb%, total protein, albumin and globulin in squabs treated with AGE and MTZ were increased and 

directed towards normal level. Whereas, total WBCs, differential counts, AST, ALT and cholesterol 

were decreased in AGE- and MTZ-treated groups comparable to control. At 4th week PT with AGE, 

body weight of birds was increased compared with MTZ-treated group. Leukocytic aggregations in 

crop with severe hydropic degeneration of hepatocytes in control, mild degeneration in hepatocytes 

in AGE-treated and hydropic degeneration in hepatocytes of MTZ-treated birds were seen.  

 It could be concluded that garlic had a highly inhibitory effect on T. gallinae, as that of MTZ. This 

suggests that garlic may be promising phytotherapeutic agent for trichomoniasis and regains liver of 

infected pigeons to almost normal appearance. 
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Introduction 

Trichomonas gallinae (flagellated protozoan) 

usually inhabits upper gastrointestinal tract of 

different avian species, especially pigeons 

allover the world and causes ulcers (condition 

known as ''canker'') (Qiu et al., 2012) and en-

ters circulatory system reaching liver where 

they cause formation of caseous lesions lead-

ing to serious losses and high mortality espe-

cially in young birds (Narcisi et al., 1991). T. 

gallinae was transmitted from adults to squabs 

through milk and infection was done within 

minutes (McDougald, 2003) and increased 

thickness of crop wall due to presence of hy-

perkeratinization of mucosa (Abd El Rah-

man, 1991). In liver, abscesses with inflamma-

tory reactions were detected (Narcisi et al., 

1991). 

Several drugs were active against trichomonia-

sis in pigeons. Metronidazole (MTZ) has so far 

been the most widely applied drug for treating 

trichomoniasis. MTZ was 100% effective in 

naturally infected pigeons with T. gallinae 

(Abd EL-Motelib and Galal, 1993 and Ay-

din et al., 2000). Also, it has 100% efficacy 

against T. muris in mice when compared with 
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garlic extract (Elmadawy, 2006). Almost 

MTZ had sideeffect in dogs and increased 

Candida growth in gastrointestinal tract (Dow 

et al., 1989) and led to drug resistance and po-

tential risks of carcinogenicity (Sobel et al., 

1999). Therefore, new anti-protozoal drugs 

with high effectiveness and low toxicity are 

required for treatment of these parasitic proto-

zoa. So, medicinal plants can be an alternative 

resource for novel anti-protozoal drugs 

(Arthan et al., 2008). 

 AGE had a good efficacy against T. muris in 

mice (Elmadawy, 2006). Garlic was safe 

treatment of other protozoan parasites as Giar-

dia sp, Entamoeba histolytica, Trypanosoma 

lewisi, Histomonas meleagridis and Cryptos-

poridia by Soffar and Mokhtar (1991), Lun 

et al. (1994), Nok et al. (1996), Zenner et al. 

(2003) and Wahba (2003). Prophylaxis of 

AGE in challenged rabbits with E. stiedae had 

better body gain (Abu-Akkada et al., 2010). 

In recent years, a few studies have been per-

formed on effects of AGE on Aspiculuris te-

traptera in mice (Ayaz et al., 2008). 

 Therefore, this work was carried out to inves-

tigate in vitro and in vivo activity of AGE (A. 

sativum) on growth and multiplication of T. 

gallinae in pigeons compared with MTZ be-

sides some biochemical, haematological and 

pathological studies. 

 

Materials and Methods 

Samples were collected from lesions and case-

ated mass of diseased pigeons and examined 

by high power for detection of T. gallinae. 

Slides were prepared, stained with 10% Giem-

sa stain and examined under oil immersion 

lens (Levine, 1985). 

 Swabs were prepared from lesions and dipped 

into test tubes containing culture media 

(Glucose-serum broth medium) (GSB) at pH 7 

(El-Sayed, 2005). The tubes were incubated at 

37°C for 7 days and cultures were counted ac-

cording to Helmy (1995) using a measuring 

dropper (giving 3 drops / 0.1 ml) to adjust in-

oculating dose of T. gallinae, and to evaluate 

effect of AGE and MTZ on their growth. 

 Aqueous garlic extracts (AGE) were prepared 

according to Gharavi et al. (2011) as follows: 

200 gm of peeled cloves of aged garlic bulbs 

(A. sativum) were ground, minced in small 

pieces by electric blender and shacked with 

100 ml of sterile distilled water on a shaker for 

48 hours at 37 °C. This mixture was centri-

fuged at 2000 rpm for 25 min. Supernatant was 

filtered through Whatman (size 1) filter paper 

and kept frozen at -20 °C as a stock solution 

until use.  

In vitro, concentrations of AGE were selected 

after several trials aiming to reach that which 

would produce total inhibition of growth after 

24 hrs. AGE was dissolved in GSB medium 

forming 5 conc. (200, 100, 75, 50 and 25 mg/

ml). Growth was observed after 24, 48 and 72 

hrs at 37 °C. Metronidazole; MTZ; (Flagyl® 

suspension) was dissolved in GSB medium 

forming 5 conc. (12.5, 25, 50, 75 and 100 µg/

ml) according to Ali (2007). MTZ-treated and 

control cultures of parasites were submitted to 

the same procedure used for AGE culture. 

Four tubes were used for each concentration of 

AGE and MTZ and control cultures. Minimal 

lethal concentration (MLC) was calculated as 

the lowest conc. of tested AGE and MTZ, at 

which no parasite was observed (Meingasser 

and Thrner, 1979).  

 Seventy three, (25+48) apparently healthy 

squabs up to 3 weeks of age were obtained 

from domesticated pigeons of Kafr Aly vil-

lage, Kaliubia governorate, Egypt. Squabs 

were subjected to parasitological examination 

to assure that the examined squabs were free 

from infection. 

In experiment 1, twenty five squabs were di-

vided into five groups (5 squabs per each) and 

reared in separate wire cages. First group was 

left as a negative control (not infected and not 

treated). While each squab of other groups was 

inoculated with 1x104 of 48 hrs cultured T. 

gallinae trophozoites using stomach tube 

(Stabler, 1975). Second group was left as a 

positive control (infected and not treated). 

However, at the same day of infection, third, 

fourth and fifth groups were treated with AGE 

at concentration of 1/10, 1/20 and 1/40 from 

stock solution respectively (i.e, 200, 100 and 
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50 mg/kg BW) in drinking water for seven 

successive days.  

 In experiment 2, forty eight squabs were di-

vided into four groups (12 squabs per each), 

allocated in wire cages by ranking method and 

fed balanced ration of grains (beans, corn, 

wheat and rice). At day 0 (day of infection), 

first group was not infected and not treated. 

The remaining groups were experimentally 

infected with isolated T. gallinae strain. Each 

squab received 1x104 of 48 hrs cultured T. gal-

linae trophozoites (Stabler, 1975). Second 

group was infected and not treated. Mean-

while, at the same day of infection, third group 

was administered daily with AGE (200 mg/kg 

BW) for seven successive days in drinking wa-

ter (Elmaday, 2006). Fourth group was ad-

ministered daily with MTZ (Flagyl® suspen-

sion, Sanofi Aventis, Egypt) (50 mg/kg BW) 

for seven successive days in drinking water 

(producer). Treatment started at the same day 

of infection. Numbers of living trophozoites 

were daily counted from crop under micro-

scope per High Power Field (HPF) and popula-

tion density were scored (Diamond, 1954) and 

growth inhibition percent was calculated 

(Palmas et al., 1984) as following equation:  

Growth inhibition % = 
Mean no. of trophozoites in control group - Mean no. of trophozoites in test group   

X 200 Mean no. of trophozoites in control group 

Population density of living T. gallinae in crop 

of squabs treated with AGE or MTZ was esti-

mated daily for 7 successive days (Diamond, 

1954). Responded birds to treatment were rec-

orded. Two blood samples were collected from 

wing veins of 5 squabs in each group two 

weeks PT. First part was collected on heparine 

for hematology as erythrocytic and total leuco-

cytes counts (Schalm, 1986) and haemoglobin 

(Hb%) (Wintrobe, 1965). Second part was 

allowed to separate serum for estimation of 

total proteins (Sonnenwirth and Jarett, 

1980), albumin (Beng and Lim, 1973), globu-

lin and aspartate aminotransferase (AST) and 

alanine amino-transferase (ALT) (Reitman 

and Frankel, 1957). Body weight was record-

ed at day of infection and weekly as well as 

mortalities along experimental period. Speci-

mens were obtained from crop and liver of in-

fected squabs and fixed in formal saline 10%, 

passed in alcohols and xylene and embedded 

in paraffin wax. Sections of 5-7 microns thick-

ness were prepared, stained with H and E and 

examined (Bancroft and Gamble, 2002). Da-

ta obtained in this study were analysed 

(Duncan, 1955) using computer program 

SPSS (2001 Ver., 11) and means were com-

pared at significance of 0.05%. 

Results and Discussion 

 Trichomoniasis is a common disease in pi-

geons, causing high losses among squabs. Its 

severity and mortality in squabs may be at-

tributed to their high susceptibility or to highly 

pathogenic strains of T. gallinae (Mc 

Dougald, 2003). 

 Morphological feature of T. gallinae isolated 

from crop of naturally infected squab was flag-

ellated, pear shape and dimensions of body 

were averaged 11.12µm ±0.035 x 8.14µm 

±0.017, (n=10) for fresh form of T. gallinae 

(Fig, 1-A). These features of isolated T. galli-

nae are nearly similar to that described by 

Soulsby (1986). Site of infection was observed 

in gastrointestinal tract from mouth to crop and 

in other organs as liver. Similar results were 

reported by Abd El-Rahman (1991). Howev-

er other authors demonstrated lesions in other 

organs as spleen (Helmy, 1995); liver, brain 

and pericardium (El-Sayed, 2005). Differ-

ences in predilection sites may be due to dif-

ferences in strains of parasite or due to differ-

ent localities.  

 In this study, clinical sings of infected pigeons 

were dullness, inability to eat, drink and fly, 

opened beak with offensive odour and fluid 

from mouth. Grossly, infected pigeons showed 

yellowish white caseated material varying in 

size in buccal cavity (Fig., 1-B). These results 

are in agreement of that of Abd El-Motelib 

and Galal (1993) and Helmy (1995). Liver of 
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some pigeons was dark red enlarged with 

small yellowish necrotic patches (Fig, 1-C). 

Parasites reached such organ may be attributed 

to differences in virulence of strains similarly 

as suggested by McDougald (2003). 

 Regarding to T. gallinae, in vitro effects of 

garlic as sources of allicin have not been previ-

ously reported. Thus, present study was carried 

out to investigate in vitro effects of AGE on 

growth and multiplication of T. gallinae com-

pared to standard drug MTZ. Although MTZ 

was very effective, AGE was also shown to 

have a statistically highly significant effect on 

multiplication of T. gallinae. Inhibition of par-

asite multiplication depends on concentration 

of drug and incubation time. MLC of AGE 

was 75, 50 and 25 mg/ml after 24, 48 and 72 

hrs, respectively (Table 1), although the lowest 

concentration of 25 mg/ml AGE after 72 hrs 

failed to cause total inhibition of multiplica-

tion, it showed growth reduction by 43.24-

88.89 % in all incubation periods (Table 1). 

Similar effects were obtained with MTZ, as its 

MLC was 50, 25 and 12.5 µg/ml after 24, 48 

and 72 hrs, respectively (Table 2). AGE was 

similar to MTZ in inhibiting growth and multi-

plication of T. gallinae (Tables 1 and 2). These 

results agreed with that of Ahmed (2010) on 

T. vaginalis, Harris et al. (2000) on Giaridia 

and Zenner et al. (2003) on Tetratrichomonas 

gallinarum and Histomonas meleagridis in 

vitro. Experimenting with T. vaginalis, Persian 

shallon (A. hirtifolium) which is a native plant 

in Iran, showed in vitro antitrichomonal activi-

ty at low concentrations and in short times 

(Taran et al., 2006). With garlic also, Polat et 

al. (2008) reported that methanol extract of A. 

sativum has amoebicidal effect on Acan-

thamoeba castellanii trophozoites and cysts.  

 Main antimicrobial effect of allicin is due to 

its chemical reaction with thiol groups of vari-

ous enzymes, e.g. alcohol dehydrogenase, thi-

oredoxin reductase and RNA polymerase. The-

se can affect the essential metabolism of cyste-

ine proteinase activity involved in virulence of 

trichomonad parasite (Ankri and Mirelman, 

1999), as well as its specific reaction with free 

sulfhydryl group present in active site of cyste-

ine proteinase of parasite (Rabinkov et al., 

1998). Experiments with E. histolytica have 

shown that pure allicin inhibits parasite's cys-

teine proteinase leading to cytopathological 

effects associated with infection (Ankri et al., 

1997) and growth of parasite (Mirelman et al., 

1987). While cysteine proteinases are present 

in a wide range of parasitic protozoa including 

Trichomonas and appear to be relevant in sev-

eral aspects of life cycle and parasite-host rela-

tionships (Gradoni and Ascenzi, 2004). Fur-

thermore, some of breakdown products of al-

licin have ability to cross cell membranes and 

combine with sulphur-containing molecular 

groups in amino acids and proteins, thus inter-

fering with cell metabolism (Davis, 2005).  

 Results of present study and those of other 

researches are growing evidence of antitricho-

monal activity of garlic. Present study record-

ed greater activity of garlic against T. gallinae 

as its MLC was 75 mg/ml. This result agrees 

with reports of several studies (Amin and Ka-

padnis, 2005 and Ahmed, 2010). Garlic (200 

mg/kg BW) had the heighest anti-trichomonal 

effect and shortened course of treatment in pi-

geons from 7 to 5 days. Zero population densi-

ty and 100 % recovery of birds occurred on 5th 

day of treatment (Table 3). Similar results 

were reported by Elmadawy (2006) who ap-

plied AGE in mice infected with T. muris.  

 During treatment, count and population densi-

ty of T. gallinae of living parasite in crop grad-

ually decreased reaching the lowest degree (+) 

in AGE-treated group at 4th day of treatment, 

but starting from 4th to 6th day in MTZ-treated 

one, and it became (0) on 5th day and 7th day of 

treatment in treated groups with AGE and 

MTZ, respectively (Table 4). Concerning AGE

-treated group, our results are in agreement 

with findings of Elmadawy (2006) who re-

ported that AGE had a good efficacy (90.5%) 

against T. muris in mice, delayed its prepatent 

period and shortened the course for disease. In 

present study, garlic extracts shortened dura-

tion of treatment from 7 days to 5 days. Simi-

lar results were reported by Soffar and Mokh-

tar (1991) who found that garlic A. sativum 

aqueous extract used in 2 doses per day for 3 
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days in children infested with H. nana and Gi-

ardia spp was efficient, safe and shortened the 

duration of treatment. Regarding to MTZ-

treated group, in our study, count and popula-

tion density of living parasite in crop of infect-

ed pigeons and treated with MTZ decreased 

gradually till 6th day of treatment and become 

zero on 7th day. Similar results were reported 

by Helmy (1995) and El-Sayed (2005). 

 In present study, recovery of birds after treat-

ment was 100 % on 5th and 7th day of treatment 

with AGE and MTZ respectively. Oral admin-

istration of AGE (200 mg/Kg BW) for seven 

successive days resulted in 100% recovery af-

ter only 5 days PT (shortest treatment course) 

(Table 4). Similar results were reported by 

Elmadawy (2006). While administration of 

MTZ (Flagyl) (50 mg/Kg BW) for seven suc-

cessive days resulted in 100% recovery after 7 

days PT (longer treatment course). These re-

sults are in agreement with that reported by 

many authors (Fouly, 1990; Helmy, 1995 and 

El-Sayed, 2005). On the other hand, efficacy 

of MTZ was 100 % in T. gallinae infected pi-

geons (100 mg/kg BW) for 7 days (Ayden et 

al., 2000).  

In present study, hematological studies re-

vealed that positive control squabs showed 

macrocytic hypochromic anaemia (Table 5). 

These results are in agreement to findings ob-

tained by El-Sayed (2005). Treated groups 

with AGE and MTZ showed a recovery from 

anaemia after 14 days PT similar to results re-

ported by Shihata (1978). Lymphocytosis, het-

erophilia, eosinophilia, basophilia and mono-

cytosis were observed in infected pigeons with 

T. gallinae. Similar results were reported by 

Shihata (1978); Narcisi et al. (1991) and El-

Sayed (2005). Eventually, in our study, blood 

parameter levels would return to normal level 

after AGE and MTZ treatments. 

 Serum total protein, albumin and globulin 

were significantly increased in treated birds 

with AGE and MTZ when compared with posi-

tive control. Meanwhile AST and ALT activi-

ties and total cholesterol were significantly de-

creased in infected and treated groups if com-

pared to infected control one (Table 6). The 

increase in AST and ALT levels in infected 

squabs could be due to liver damage produced 

by pathogenic strain of T. gallinae that invaded 

liver. These results are similar to that of Galab 

(1994). In treated pigeons with AGE, total pro-

tein, albumin and globulin began to return to 

normal level (2 weeks PT) faster than MTZ (3 

weeks PT) (Table 6). This may be attributed to 

its rapid antitrichomonal effect as that reported 

by Ahmed (2010). In addition, it may rapidly 

enhance regeneration of hepatocytes if com-

pared to MTZ. Meanwhile AST, ALT and cho-

lesterol were decreased in AGE-treated group 

compared to MTZ (Table 6). These results 

agreed with that of many authors (Toulah and 

Al-Rawi, 2007; Abu-Akkada et al., 2010 and 

Dkhil et al., 2011). Garlic lowered cholesterol 

in chickens (Qureshi et al., 1983 and Kaya 

and Macit, 2012). However garlic and si-

lymarin have synergestic effects as hepato-

protective against hepato-toxicity in rats 

(Sener et al., 2005 and Shaarawy et al., 

2009).  

At 4th week PT, body weight of pigeons treated 

with AGE was increased when compared with 

MTZ and control. However MTZ group was 

similar to control (Table 7). These results 

agreed with that of Abu-Akkada et al. (2010) 

who found that a prophylactic dose of garlic 

extract improved body weight in challenged 

rabbits with E. stiedae. Tatara et al. (2008) 

reported that AGE induced beneficial effects 

on health status, performance and systemic de-

velopment of piglets. Mortality percent was 

8.33% in AGE-treated, 16.67% in MTZ-treated 

and 41.67% in positive control groups (Table 

8). This may be attributed to effect of AGE 

against Trichomonas, Candida albicans and 

bacteria besides its immunostimulant and hepa-

toprotective effects (Dkhil et al., 2011). Mean-

while, MTZ increased Candida growth in pi-

geon crop besides its drug resistance. Similar 

results were reported by Dow et al. (1989) in 

dogs.  

 Crop of infected pigeons with T. gallinae 

showed necrosis and focal submucosal leuko-

cytic aggregations (Fig., 2-A) and vacuolation 

of mucosal epithelium (Fig., 2-B). Similar re-
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sults were reported by Mohamed et al. (2009). 

Liver of normal squabs showed normal archi-

tectures (Fig., 2-C). Liver of positive control 

showed necrosis and severe hydropic degener-

ation in hepatocytes (Fig., 2-D) similar to that 

reported by Mohamed et al. (2009). Mean-

while, AGE-treated livers showed mild degen-

erative changes in hepatocytes with almost 

normal appearance (Fig., 2-E). These results 

agreed with many authors (Toulah and Al-

Rawi, 2007; Abu-Akkada et al., 2010 and 
Dkhil et al., 2011). However, liver of MTZ-

treated birds showed hydropic degenerative 

changes in hepatocytes (Fig., 2-F). 

 

Conclusion 

 It is concluded that garlic is as efficient as 

MTZ in inhibiting growth of T. gallinae troph-

ozoites in culture and in infected pigeon, pos-

sessing more advantage of being a natural 

product. It showed improvement of some hae-

matological, biochemical and economical pa-

rameters. So, we recommended using garlic at 

a dose of 200 mg/kg BW for treatment of trich-

omoniasis in pigeon without sideeffect. 
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Table (1). In vitro mean count and percentage of growth inhibition of T. gallinae per culture (trophozoite 

number x 104) after exposure to various concentrations of AGE in comparison to non treated control 

(Mean ± SE, n = 4)  

Time after 

treatment 

in vitro 

Mean ± SE 

and Growth 

inhibition % 

Concentrations of aqueous garlic extract (AGE) 

LSD None 

treated 

control 

25 mg / 

ml 

50 mg / 

ml 

75 mg / 

ml 

100 mg / 

ml 

200 mg / 

ml 

24 h 

Mean 
± SE 

9.25 a 
± 0.25 

5.25 b 
± 0.25 

3.00 c 
± 0.41 

0.00 d 
± 0.00 

0.00 d 
± 0.00 

0.00 d 
± 0.00 

2.25 * 

Growth 

inhibition % 

0.00 
% 

43.24 
% 

67.57 
% 

100 
% 

100 
% 

100 
% 

----- 

48 h 

Mean 
± SE 

7.00 a 
± 0.41 

2.75 b 
± 0.63 

0.00 c 
± 0.00 

0.00 c 
± 0.00 

0.00 c 
± 0.00 

0.00 c 
± 0.00 

2.75 * 

Growth 

inhibition % 

0.00 
 % 

60.71 
% 

100 
% 

100 
% 

100 
% 

100 
% 

----- 

72 h 

Mean 
± SE 

2.25 a 
± 0.25 

0.25 b 
± 0.25 

0.00 b 
± 0.00 

0.00 b 
± 0.00 

0.00 b 
± 0.00 

0.00 b 
± 0.00 

2.25 * 

Growth 

inhibition % 

0.00 
 % 

88.89 
% 

100 
% 

100 
% 

100 
% 

100 
% 

----- 

- (*) = Significance at P ≤ 0.05. - LSD = Least significance difference among means at P ≤ 0.05. 

-Means with different alphabetical superscripts in the same row are significantly different at P ≤ 0.05).  
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Table (2). In vitro mean count and percentage of growth inhibition of T. gallinae per culture (trophozoite number x 104) 

after exposure to various concentrations of MTZ in comparison to non treated control (Mean ± SE, n = 4)  

Time after 

treatment 

in vitro 

Mean ± SE 

and Growth 

inhibition% 

Concentrations of metronidazole (MTZ) 

LSD 
None 

treated 

control 

12.5 µg / 

ml 

25 µg / 

ml 

50 µg / 

ml 

75 µg / 

ml 

100 µg / 

ml 

24 h 

Mean 

± SE 

9.50 a 

± 0.29 

5.75 b 

± 0.48 

3.25 c 

± 0.47 

0.00 d 

± 0.00 

0.00 d 

± 0.00 

0.00 d 

± 0.00 
2.50 * 

Growth 

inhibition% 

0.00 

% 

39.47 

% 

65.79 

% 

100 

% 

100 

% 

100 

% 
----- 

48 h 

Mean 

± SE 

6.50 a 

± 0.29 

3.00 b 

± 0.41 

0.00 c 

± 0.25 

0.00 c 

± 0.00 

0.00 c 

± 0.00 

0.00 c 

± 0.00 
1.25 * 

Growth 

inhibition% 

0.00 

 % 

53.85 

% 

100 

% 

100 

% 

100 

% 

100 

% 
----- 

72 h 

Mean 

± SE 

2.75 a 

± 0.25 

0.00 b 

± 0.00 

0.00 b 

± 0.00 

0.00 b 

± 0.00 

0.00 b 

± 0.00 

0.00 b 

± 0.00 
2.50 * 

Growth 

inhibition% 

0.00 

 % 

100 

% 

100 

% 

100 

% 

100 

% 

100 

% 
----- 

- (*) = Significance at P ≤ 0.05. - LSD = Least significance difference among means at P ≤ 0.05. 

-Means with different alphabetical superscripts in the same row are significantly different at P ≤ 0.05.  

Table (3). Mean count/ High Power Field (HPF) and population density of living T. gallinae trophozoites in crop of 

pigeon squabs during treatment with different concentrations of AGE (Mean ± SE, n = 10)  

Group 
  
  

Days 
during 
treatment 

Groups and different concentrations 

   
  

LSD 

Non-infected & 

Non-treated 

(Control -Ve) 

(1) 

Experimentally 

infected with 
T. gallinae and 

non-treated 

(Control +Ve) 

(2) 

Experimentally 

infected with 
T. gallinae and 

treated with 

AGE 200 mg/ml 

(3) 

Experimentally 

infected with 
T. gallinae and 

treated with 

AGE 100 mg/ml 

(4) 

Experimentally 

infected with 
T. gallinae and 

treated with 

AGE 50 mg/ml 

(5) 

1 
0.00 e ± 0.00 

(-) 

168.20 a ± 2.06 
(++++) 

78.30 c ± 1.68 
(+++) 

74.90 c ± 3.15 
(+++) 

111.20 b ± 2.36 
(++++) 

28.3* 

2 
0.00 e ± 0.00 

(-) 

184.00 a ± 2.01 
(++++) 

37.40 d ± 1.49 
(++) 

56.70 c ± 1.61 
(+++) 

66.40 b ± 1.50 
(+++) 

9.4* 

3 
0.00 e ± 0.00 

(-) 

170.90 a ± 2.97 
(++++) 

14.50 d ± 0.60 
(++) 

35.50 c ± 0.68 
(++) 

44.95 b ± 1.06 
(++) 

9.4* 

4 
0.00 d ± 0.00 

(-) 

158.80 a ± 2.20 
(++++) 

0.50 c ± 0.17 
(+) 

13.60 b ± 0.48 
(++) 

16.10 b ± 0.88 
(++) 

13.1* 

5 
0.00 c ± 0.00 

(-) 

136.20 a ± 5.66 
(++++) 

0.00 c ± 0.00 
(-) 

3.60 b ± 0.25 
(++) 

8.30 b ± 0.58 
(++) 

7.1* 

6 
0.00 c ± 0.00 

(-) 

119.90 a ± 1.50 
(++++) 

0.00 c ± 0.00 
(-) 

0.40 c ± 0.16 
(+++) 

3.20 b ± 0.29 
(++) 

2.0* 

7 
0.00 c ± 0.00 

(-) 

108.00 a ± 0.99 
(++++) 

0.00 c ± 0.00 
(-) 

0.00 c ± 0.00 
(-) 

0.90 b ± 0.23 
(+) 

107.1
* 

Re-

cover

y 

R/T Not treated Not treated 5/5 4/5 3/5 ----- 

% ----- ----- 100 % 80 % 60 % ----- 

- = no living parasite / HPF. + = one living parasite / HPF. ++ = 2-50 living parasite / HPF. +++ = 51-100 living para-

site / HPF. ++++ = 101-200 or more living parasite / HPF. - (*) = Significance at P ≤ 0.05. - LSD = Least significance 

difference among means at P ≤ 0.05. -Means with different alphabetical superscripts in the same row are significantly 

different at P ≤ 0.05. - R=Responded birds for treatment. - T= Total survivor birds PT.  
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Table (4). Mean count/High Power Field (HPF) and population density of living T. gallinae trophozoites in crop of pi-

geon squabs during treatment with AGE and MTZ (Mean ± SE, n = 10)  

Group 

  

  

Days 

during 

treatment 

Non-infected & 

Non-treated 

(Control -Ve) (1) 

Experimentally 

infected with 

T. gallinae and 

non-treated 

(Control +Ve) (2) 

Experimentally 

infected with 

T. gallinae and 

treated with AGE 

200 mg/ml (3) 

Experimentally in-

fected with 

T. gallinae and treat-

ed with MTZ 

(Flagyl®) (4) 

LSD 

1 
0.00 

c
 ± 0.00 

(-) 
154.10 

a
 ± 1.54 

(++++) 
80.00 

b
 ± 0.97 

(+++) 
81.40 

b
 ± 0.72 

(+++) 
71.70

*
 

2 
0.00 

c
 ± 0.00 

(-) 
157.10 

a
 ± 2.59 

(++++) 
40.70

 b 
± 0.94 

(++) 
39.70 

b
 ± 1.19 

(++) 
39.70

*
 

3 
0.00 

c
 ± 0.00 

(-) 

166.11
a
 ± 1.80 

(++++) 
15.30 

b
 ± 0.56 

(++) 
15.30 

b
 ± 0.47 

(++) 
15.30

*
 

4 
0.00 

c
 ± 0.00 

(-) 
140.70 

a
 ± 1.16 

(++++) 
1.00 

b
 ± 0.28 

(+) 
0.90 

b
 ± 0.32 

(+) 
139.70

*
 

5 
0.00 

b
 ± 0.00 

(-) 

124.92 
a
 ± 1.66 

(++++) 
0.00 

b
 ± 0.00 

(-) 
0.50 

b
 ± 0.17 

(+) 
124.40

*
 

6 
0.00 

b
 ± 0.00 

(-) 
121.70 

a
 ± 1.35 

(++++) 
0.00 

b
 ± 0.00 

(-) 
0.20 

b
 ± 0.13 

(+) 
121.40

*
 

7 
0.00 

b
 ± 0.00 

(-) 

112.30 
a
 ± 0.87 

(++++) 
0.00 

b
 ± 0.00 

(-) 
0.00 

b
 ± 0.00 

(-) 
121.30

*
 

Recovery 
R/T Not treated Not treated 10/10 11/11 ----- 

% ----- ----- 100 % 100 % ----- 

- = no living parasite / HPF. + = one living parasite / HPF. ++ = 2-50 living parasite / HPF. +++ = 51-100 living parasite / HPF. ++++ 

= 101-200 or more living parasite / HPF. - (*) = Significance at P ≤ 0.05. - LSD = Least significance difference among means at P ≤ 

0.05. -Means with different alphabetical superscripts in the same row are significantly different at P ≤ 0.05. - R=Responded birds for 

treatment. - T= Total survivor birds PT.  

Table (5). Some haematological parameters at 2 weeks PT in infected pigeons with T. gallinae and treated with AGE 

and MTZ for seven successive days. (Mean ± SE, n = 5)  

Group 
  
  

Parameter 

Non-infected & 

Non-treated 

(Control -Ve) 

(1) 

Experimentally in-

fected with 
T. gallinae and non-

treated (Control 

+Ve) (2) 

Experimentally in-

fected with 
T. gallinae and treat-

ed with AGE 200 

mg/ml (3) 

Experimentally in-

fected with 
T. gallinae and treat-

ed with MTZ 

(Flagyl®) (4) 

LSD 

Erythrocytes 
(RBCs) (cell x106/ml) 

2.924 
a 

± 0.015 

2.656 
c 

± 0.018 

2.878 
ab 

± 0.014 

2.832 
b 

± 0.018 
0.09

*
 

Haemoglobin (Hb) 
(gm/dl) 

11.332 
a 

± 0.054 

9.924 
c 

± 0.023 

10.996 
b 

± 0.051 

10.802 
b 

± 0.481 
0.40

*
 

Total Leucocytes 

(WBCs) (cell x103/ml 

14.874 
c 

± 0.036 

20.098 
a 

± 0.360 

15.988 
b 

± 0.354 

16.540 
b 

± 0.258 
1.11

*
 

Heterophils 
(cell x102/ml) 

4.158 
c 

± 0.017 

5.766 
a 

± 0.047 

4.984 
b 

± 0.414 

5.066 
b 

± 0.053 
0.70

*
 

Lymphocytes 
(cell x102/ml) 

9.066 
d 

± 0.017 

12.672 
a 

± 0.052 

9.426 
c 

± 0.056 

9.702 
b 

± 0.058 
0.27

*
 

Monocytes 
(cell x102/ml) 

0.854 
d 

± 0.005 

1.202 
a 

± 0.009 

0.918 
c 

± 0.010 

0.966 
b 

± 0.005 
0.05

*
 

Esinophils 
(cell x102/ml) 

0.364 
d 

± 0.005 

0.530 
a 

± 0.009 

0.414 
c 

± 0.007 

0.472 
b 

± 0.014 
0.05

*
 

Basophils 
(cell x102/ml) 

0.348 
c 

± 0.005 

0.498 
a 

± 0.004 

0.398 
b 

± 0.007 

0.404 
b 

± 0.008 
0.05

*
 

- (*) = Significance at P ≤ 0.05. - LSD = Least significance difference among means at P ≤ 0.05.  

-Means with different alphabetical superscripts in the same row are significantly different at P ≤ 0.05.  
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Table (6). Some boichemical parameters at 2 weeks PT in infected pigeons with T. gallinae and treated with AGE or 

MTZ for seven days. (Mean ± SE, n = 5)  

Group 
  
Parameter 

Non-infected & 

Non-treated 

(Control -Ve) 

(1) 

Experimentally in-

fected with 
T. gallinae and non-

treated (Control 

+Ve) (2) 

Experimentally 

infected with 
T. gallinae and 

treated with AGE 

200 mg/ml (3) 

Experimentally in-

fected with 
T. gallinae and treat-

ed with MTZ 

(Flagyl®) (4) 

LSD 

Serum 
Total Protein (g/dl) 

4.600 
a 

± 0.034 

3.326 
c 

± 0.024 

3.946 
b 

± 0.049 

3.842 
b 

± 0.052 
0.52

*
 

Serum albumin 
(g/dl) 

2.356 
a 

± 0.017 

1.634 
d 

± 0.024 

1.940 
b 

± 0.021 

1.832 
c 

± 0.028 
0.11

*
 

Serum globulin 
(g/dl) 

2.240 
a 

± 0.043 

1.692 
c 

± 0.015 

2.006 
b 

± 0.063 

2.010 
b 

± 0.050 
0.23

*
 

Total cholesterol 
(mg/dl) 

161.968 
c 

± 1.101 

191.694 
a 

± 2.267 

162.130 
c 

± 1.185 

177.754 
b 

± 1.961 
13.94

*
 

Serum AST 
(IU/L) 

28.192 
d 

± 0.036 

57.912 
a 

± 0.203 

35.510 
c 

± 0.257 

41.206 
b 

± 0.740 
5.70

*
 

Serum ALT 
(IU/L) 

13.518 
d 

± 0.184 

36.216 
a 

± 0.340 

24.108 
c 

± 0.384 

27.107 
b 

± 0.301 
3.00

*
 

- (*) = Significance at P ≤ 0.05. - LSD = Least significance difference among means at P ≤ 0.05.  

-Means with different alphabetical superscripts in the same row are significantly different at P ≤ 0.05.  

Table (7). Changes in body weight (gm) of squabs infected with T. gallinae and treated with AGE and MTZ for seven 

successive days. (Mean ± SE, n = 12)  

Group 

  

  

Days 

PT 

Non-infected and 

Non-treated 

(Control -Ve) (1) 

Experimentally 

infected with 

T. gallinae and 

non-treated 

(Control +Ve) (2) 

Experimentally in-

fected with 

T. gallinae and 

treated with AGE 

200 mg/ml (3) 

Experimentally 

infected with 

T. gallinae and 

treated with MTZ 

(Flagyl®) (4) 

LSD 

0 

Day 

99.47 
a
 

± 1.04 

80.53 
c
 

± 1.17 

92.73 
b
 

± 1.57 

90.87 
b
 

± 1.81 
7.73

*
 

7 

Day 

126.40 
a
 

± 1.62 

89.13 
c
 

± 2.09 

121.13 
b
 

± 2.14 

119.47 
b
 

± 1.80 
5.27

*
 

14 

Day 

163.47 
a
 

± 2.88 

111.47 
d
 

± 1.55 

139.87 
b
 

± 1.79 

125.13 
c
 

± 2.09 
13.67

*
 

21 

Day 

198.67 
b
 

± 2.82 

141.60 
c
 

± 2.56 

215.87 
a
 

± 2.15 

191.67 
b
 

± 2.48 
17.20

*
 

28 

Day 

228.40 
b
 

± 2.78 

172.01 
d
 

± 1.73 

245.46 
a
 

± 3.27 

218.33 
c
 

± 4.57 
9.62

*
 

- (*) = Significance at P ≤ 0.05. - LSD = Least significance difference among means at P ≤ 0.05.  

-Means with different alphabetical superscripts in the same row are significantly different at P ≤ 0.05. 

-0 day = Day of infection. PT= Post treatment. 
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Table (8). Mortality % of pigeons infected with T. gallinae and treated with AGE and MTZ for seven successive days.  

Group 

  

  

Days 

PT 

Non-infected 

and 

Non-treated 

(Control -Ve) (1) 

Experimentally 

infected with T. 

gallinae and non-

treated (Control 

+Ve) (2) 

Experimentally in-

fected withT. gallinae 

and treated with 

AGE 200 mg/ml (3) 

Experimentally in-

fected with T. galli-

nae and treated with 

MTZ (Flagyl®) (4) 

No. of pigeons / 

group 
12 12 12 12 

No. of 

dead 

pigeons 

0 Day 0 0 0 0 

7 Day 0 1 0 1 

14 Day 0 2 1 1 

21 Day 0 1 0 0 

28 Day 0 1 0 0 

Mortali-

ty 

Rate 0/12 5/12 1/12 2/12 

% 0.00% 41.67% 8.33% 16.67% 

-0 day = Day of infection. PT= Post treatment. 

Figure (1).  

A- Trichomonas gallinae parasite from buc-

cal cavity of naturally infected pigeon 

squab stained with Geimsa stain (X 1000). 

B- Pigeon infected with Trichomonas galli-

nae showing yellowish-white caseous mate-

rial in the oral cavity. 

C- Liver of pigeon infected with Trichomo-

nas gallinae showing small yellowish ne-

crotic foci. 
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Figure 2: 

A- Photograph of crop of squab infected 

with T. gallinae and not treated 

(positive control) showing necrosis 

and focal submucosal leucocytic ag-

gregations. (H&E, X 200). 

B- Photograph of crop of squab infected 

with T. gallinae and not treated 

(positive control) showing vacuolation 

of mucosal epithelium. (H&E, X 400). 

C- Photograph of liver of apparently 

healthy none infected squab (negative 

control) showing normal histological 

architectures of hepatocytes. (H&E, X 

400). 

D- Photograph of liver squab infected 

with T. gallinae and not treated 

(positive control) showing necrosis 

and severe hydropic degeneration in 

hepatocytes. (H&E, X 400). 

E- Photograph of liver squab infected 

with T. gallinae and treated with AGE 

showing mild degenerative changes in 

hepatocytes. (H&E, X 400). 

F- Photograph of liver squab infected 

with T. gallinae and treated with MTZ 

showing hydropic degeneration in 

hepatocytes. (H&E, X 400). 
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 تأثير هستخلص الثوم الوائي على طفيل ترايكوهوناس جالليني في الحوام

، ***د/هانن فتحي خاطر ، ****د/علي حوذ هحوذ  ، د/هحوذ هحوذ الشوربجي** *د/شاكر صذيق عبذالرحون

 4احوذ

 قغى ايشاع انذٔاظٍ(–*يؼٓذ تؽٕز طؽح انؽٕٛاٌ )فشع تُٓا 

 قغى ايشاع انذٔاظٍ-كهٛح انطة انثٛطش٘ تًشرٓش-**ظايؼح تُٓا

 قغى انطفٛهٛاخ-كهٛح انطة انثٛطش٘ تًشرٓش-***ظايؼح تُٓا

 قغى انفاسياكٕنٕظٛا(-****يؼٓذ تؽٕز طؽح انؽٕٛاٌ )فشع تُٓا
 الولخص العربى

ْذفد ْزِ انذساعح إنٗ ذؤشٛش انًغرخهض انًائٙ نهصٕو ػهٗ ًَٕ ٔذكاششؽفٛم ذشاٚكٕيَٕاط ظانهُٛٙ تانًضسػح فٙ انًؼًم ٔفيٙ انؼائيم 

, 50,  55,  100,  200قذ ذى ذؽؼٛش ذشكٛضاخ يخرهفح ييٍ انًيغرخهض انًيائٙ نهصيٕو ؼيرٗ ٔطيهد  يقاسَح يغ ػقاس انًرشَٔٛذاصٔل. 

, 25,  50,  55,  100. تًُٛيا ذًيد اراتيح ةًيغح ذشكيٛضاخ ييٍ انًرشَٔٛيذاصٔل ْٔيٙ (GSB(يعى/يم يزاتح فيٙ ٔعيؾ انرؽيؼٍٛ  25

و. كًا ذى ذقٛٛيى كفيا ج انصيٕو ٔانًرشَٔٛيذاصٔل ييغ ذؽذٚيذ 35ºعاػح ػُذ  52,  44,  24يٛكشٔظشاو/يم. ٔذلاؼظ ًَٕ انطفٛم تؼذ  12¸5

صغهٕل ؼًياو نًقاسَيح ييغرخهض انصيٕو انًيائٙ ييغ انفلاظٛيم ػهيٗ انطٛيٕس.  44قذ اعرخذو  اقم ذشكٛض نقرم كم انطفٛهٛاخ تانًضسػح. 

صغهٕل، ٔذشكد انًعًٕػح الأنٗ كؼاتؾ عهثٙ، تًُٛيا ذيى ػيذٖٔ  12قغًد ْزِ انطٕٛس انٗ استؼح يعًٕػاخ يرغأٚح كم يُٓا تّ 

ٕٚو. ذشكد انًعًٕػح انراَٛح كؼاتؾ يٕظة،  21يٍ ؽفٛم ذشاٚكٕيَٕاط ظانهُٛٙ ػُذ ػًش 1x410تاقٙ انًعًٕػاخ يؼًهٛا تعشػح 

يعى/كعييى ٔصٌ ؼييٙ، تًُٛييا ػٕنعييد انًعًٕػييح انشاتؼييح تؼقيياس 200ٔػٕنعييد انًعًٕػييح انصانصييح تًييغرخهض انصييٕو انًييائٙ تعشػييح 

يعى/كعى ٔصٌ ؼٙ. كاٌ انؼلاض فٙ يٛاِ انششب ٔنًذج أعثٕع اترذا  يٍ ٕٚو انؼذٖٔ. ذيى  50انًرشَٔٛذاصٔل )فلاظٛم ششاب( تعشػح 

فيٙ كيم يعًٕػيح ٕٚيٛيا اشُيا  فيرشج انؼيلاض )ييٍ انٛيٕو  (crop(ذؽذٚذ ػذد ؽفٛهٛاخ ذشاٚكٕيَٕاط ظانهُٛٙ يٍ داةم ؼٕطهح انؽًياو 

الأل ٔؼرٗ انٕٛو انيغاتغ( ٔذيى ؼيغاب كفيا ج انصيٕو ٔانفلاظٛيم. ذيى ذؽذٚيذ ييذٖ إعيرعاتح انطٛيٕس نهؼيلاض، ٔذيى اةيز ػُٛياخ انيذو تؼيذ 

ٔانكٕنٛيغرٛشٔل انكهيٙ، ٔانيثشٔذٍٛ انكهيٙ  AST,ALTاعثٕػٍٛ يٍ انؼيلاض نؼًيم طيٕسج دو كايهيح، ٔنفيظم انيغٛشو ٔرني  نقٛياط 

ٚييٕو تؼييذ انؼييلاض. ذييى إظييشا  تؼييغ انذساعيياخ انثاشٕنٕظٛييح ػهييٗ  24,  21,  14,  5ٔالانثٛييٕيٍٛ ٔانعهٕتٛييٕنٍٛ. ذييى ٔصٌ انؽًيياو ػُييذ 

أػيؽد انُرييائط تؼيذ ػًييم يضسػيح نطفٛييم ذشاٚكٕيَٕياط ظييانهُٛٙ اٌ أقيم ذشكييٛض يصثيؾ نًُييٕ انطفٛيم َٓائٛيا يييغ  انؽٕطيهح ٔانكثيذ. 

عاػح, تيانشغى ييٍ أٌ أقيم 52يعى/يم تؼذ 25عاػح، ٔ 44يعى/يم تؼذ 50عاػح، ٔ 24يعى/يم تؼذ 55انًغرخهض انًائٙ نهصٕو ْٕ 

% 43,24يعى/يم فشم فٙ انرصثٛؾ انُٓائٙ نًُٕ انطفٛم إلا أَّ أؼذز ذصثٛؾ نهًُٕ تًا ٚرشأغ يٍ 25ذشكٛض يٍ انًغرخهض انًائٙ ْٕ 

% فٙ كم فرشاخ انؼلاض تانًضسػح، ٔقذ ذى ذًد يلاؼظح ذؤشٛشاخ يشاتٓح يغ ػقاس انًرشَٔٛذاصٔل ؼٛس كاٌ أقم ذشكٛيض  44.48انٗ 

كًيا أٔػيؽد انُريائط قهيح  عياػح. 52تؼيذ  12عاػح، ٔ 44تؼذ  25عاػح، ٔ 24يٛكشٔظشاو/يم تؼذ  50يصثؾ نًُٕ انطفٛم َٓائٛا ْٕ 

كصافح انطفٛم ذذسٚعٛا فٙ انًعًٕػح انًؼانعح ؼرٗ إَؼذايٓا ذًايا تؼذ انٕٛو انخايظ تؼيذ انؼيلاض تانًيغرخهض انًيائٙ نهصيٕو تؼيذ انٛيٕو 

%. كًييا أٔػييؽد انذساعييح ذؽييغٍ فييٙ ػييذد كييشاخ انييذو انؽًييشا  َٔييغثح  100انييغاتغ تؼييذ انؼييلاض تانفلاظٛييم ٔتُييغثح إعرييشفا  

انًٕٓٛظهيييٕتٍٛ، َٔقيييض َيييغثٙ فيييٙ ػيييذد كيييشاخ انيييذو انثٛيييؼا  انكهيييٙ ٔانُٕػيييٙ. كيييزن  َقيييض يؼُيييٕ٘ فيييٙ ييييغرٕٖ كيييم ييييٍ 

)AST&ALT)ٔ قرشاتّ يٍ انًؼذل انطثٛؼٙ فٙ انطٕٛس انًؼانعح تانًغرخهض انًيائٙ نهصيٕو ػُيذ يقاسَريّ تانفلاظٛيم. إفٙ يظم انذو

تاظشا  انفؽٕص انثاشٕنٕظٛح أٔػؽد انُرائط ٔظٕد يادج طفشا  يرعثُح فٙ ذعٕٚف انفى ٔانؽٕطهح، ٔكزن  ذؼخى انكثيذ ييغ ٔظيٕد 

تقغ ذُكشصٚح طفشا  ػهٗ عطػ انكثذ. يٛكشٔعكٕتٛا ٔظذ ذُكشص ٔذآكم فٙ انخلاٚا انًثطُح نهؽٕطهح يغ ٔظٕد ةلاٚيا إنرٓاتٛيح ٔكزني  

ٔظٕد ذُكشص ٔاػػ فٙ ةلاٚيا انكثيذ نهؽًياو انًيظاب. ذؽيغُد انيظٕسج انثاشٕنٕظٛيح تؼيذ انؼيلاض تانًيغرخهض انًيائٙ نهصيٕو يقاسَيح 

َييغرخهض يييٍ ْييزِ انذساعييح أٌ انصييٕو نييّ ذييؤشٛش يصثييؾ نًُييٕ ؽفٛييم ذشاٚكٕيَٕيياط ظييانهُٛٙ ٚكيياف  ذييؤشٛش ػقيياس  تانًرشَٔٛييذاصٔل.

انًرشَٔٛذاصٔل تانًضسػح تم ٔكاٌ افؼم يُّ فٙ انطٕٛس ْٔزا ُٚث  تؤٌ انصٕو ًٚكٍ إػرثاسِ ييٍ انُثاذياخ انطثٛيح انًشظيٕج فيٙ ػيلاض 

 الاطاتح تطفٛم ذشاٚكٕيَٕاط ظانهُٛٙ فٙ انؽًاو. 


