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24 h Mortality Rate
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Figure 1. Specifications of trophozoites in subsequent treatments after 24 h
MTC: Cinnamaldehyde MTR: Metronidazole CON: Control
Data are shown as average * standard error. Averages have significant differences with non-identical
letters.

24 h Growth Inhibition Rate
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Figure 2. Comparison of growth inhibition percentage in different treatments after 24 h
MTC: Cinnamaldehyde MTR: Metronidazole CON: Control
Data are shown as average + standard error. Averages have significant differences with non-identical

letters.
Gl 5l il oS sl OLES oylas BT 53 e o oS gl LT Sl edd grie OLS 5 5 Olals
ol edes ie s 3l e el ojlas Lol Sloos il SLS 5 ek el ge e Olse
el O dallblow 3 e 4 olas o SAS Sl 5 ols oS sy p adate Slddles lzes
olas Sl Sl YV F oK s Mahmoud plril o5l leys LS 5 8l gl OF (goduns JSCis
Kles S i8S 53505 w0 M sl ise 3 1y el S YO0 Jle s Ol Kea 5 Williams .l ol
5oV Sde 4 e ls slas g oS sl OLES Lag JiolsS Ascaris suum ads 15 e sls ojlas o S A

()V \f" bu-”d)' cf b)l.ﬁ—:l cr.hm eJ‘,.}‘le.ﬂ é.;};.ﬂ‘é 49.’:3




bl dadllebow 5l A e 0 S5 Sa Ve 5 00
qul:; S Sl sl sdaliwe J_})‘Jt.s_gjl‘.a )‘ MLJI..A L;u
Jle s OLKea 5 Zenner gaddlas s .ol wJS
IS 53 a5 oomsls 5 e e el 3G YooY
o5l 53 e ST e b go s 5 IS elisa iS5
ol s s cell YY b sl Gl (MLC)
O W R - N W R NPR-NVILYA (R
Lil"é\ QL:SJ: ] °'=j"f‘..‘JL}':‘fftj_9J§‘:‘ WARIA
S LA yasein Sy S S gl S sl s ol
\Al L).)‘)A.:J }A:J BE LM)D V4 .,\:AJJLAL:MJ L'):%-)\J B
IS 5l Ao VA Al s 5 65 s e 50 5 Lo
L anlie o Lad s bl |y pulel S S
ey bl dadlllbon 4 Cand VL L5 S 5
;,.:S)S b u,..?:)‘h w.:L.ﬂ\ [N u,:.pu A\SJ\ “
- ol Gl s A e el
Obe 1y pl58l - Ol S sy Canl 350 ol L5
S99 b)l.wdﬂ Q,.ir)) LAWL«J‘ o lad J&.:J st;—‘
sla bl sy |25 gl Ol o581 - <l
Gl ol ool Ol 50 b Slllae 3 OLLS
Gais pl Sl edel s @ =t (Tabari et al, 2019)
wrl Sy dadblan Jgd BB OIS geasOlis
3 e on b OlS e ol SIS lisesS
5 01 SUS 5 3l mls oS 30 sl b anlllae
- S s Gl cole Gl aaey s Gk
OS5 Sl amg b3S eslaal ol SO 5
9 g_)‘"J:'"QJ DL ‘d\))\ J"’LA MJB oL:f 4.Lo.>- )‘ ‘-;ALs
agfw‘@‘j‘u:ﬁgd‘jéaﬁ%;b@a.bﬁwﬁb-
B4 sos e LastlSS 5 b S b 0 Gl

.va‘)L;A

6%&&3{‘3.\#}&_% \ab;-\w‘&uﬁ)d-_as

ljé\osjjwﬁyjﬂ|gj5uo\;lw INURY
aS Wals oL YV ol 5 Sharma g o3l u,':.a(S
wbleid s 5 Slast sl ol gl bl
(_;\j\/‘f\'g/m| L’j"j" O oS JL@)&:AM;J‘V\-E-A &:»..w‘
Williams .ol sds 55158 esle ol slilail 45
Aadllelw 035580 Cuze I3 YWY Jl s Ol 5
LAQTU,;)‘;eL{ZmJQAW S 9 L;\J" r\bg.s‘)j}bb
3ol ml iy Sl b oguen sy LIS
ade ) daddlbon Sleoys die Ol S50 ol (ganllas
S5 Ol 35S 5
Ao Sea e Ak eSS Ve 2kl
S J= 5w S cell YY1 Lastjl R
Ao a e 2 s g S5 S YO 555 b dsliss e
53 O en 5 Tabari gadlas 53 A o 5 S o Ao s
Gadlas b ol Coslis oS el o 5158 00 pg/ml
‘5ut}§;wﬂww);¢}ww@vwb~;u
YOV Jle s 0L 5 Youssefi il o ol o
I, Artemisia sieberi zis wweys jSlal Slys S
0355 5 55 s Ll i 3 llS lise a5 7 IS ade
QlJSﬁS Oleys a8 Lsls OLS u,:}.?.x» O‘l\ sl olas P
e Jols e b aslie 3 255 a3 bl L os T
Youssefi 5 Tabari s S S O 558 o o 3500
Lo p s ged 1S IS alisa o5 T ade 1) (s s
Ol 558 Oloys s uilul ol b acslie 55 Jg3lads e
SpesS Jes S e
ﬂ¢J§)J§¢YOw)bﬁqybéw%)b
A5 sdalie (gl s DD 5 ksl (55505 Ol gie 4

\feo btmﬁj Af BJLQ-:J cr.ﬁ-\.&.ﬁ 09 gb'ﬁ‘ é.;};ﬁ'.} 4.1’:-;




o I i s S Sy dallalims ST

‘;H:UJ.S K} Sm.::w

5 S5 IS b asly Sl saSCiils i 801 ool it )8 Sl 5 oige 51 aows ok

Dy g a3

Bl sool
AL e S5l 458 s e OB s 5

Sl gl

AL e bb sl s13T olKsls S geals eSSl s (S sels (glad > (6 S5 6,93 sl OLL fale lie ol

Bang, K. H., Lee, D. W., Park, H. M., & Rhee, Y. H.
(2000). Inhibition of fungal cell wall synthesizing
enzymes by trans-cinnamaldehyde. Bioscience,
Biotechnology, and Biochemistry, 64(5), 1061-
1063.

Britain, G.; Pattison, M. and Jordan, F. T. W. (2002).
Poultry diseases. WB Saunders. 6" ed. Saunders,
Ltd, pp: 563-568.

Cover, A. J., Harmon, W. M., & Thomas, M. W.
(1994). A new method for the diagnosis of
Trichomonas gallinae infection by
culture. Journal of Wildlife Diseases, 30(3), 457-
459.

Didry, N., Dubreuil, L., & Pinkas, M. (1994).
Activity of thymol, carvacrol, cinnamaldehyde
and eugenol on oral bacteria. Pharmaceutica Acta
Helvetiae, 69(1), 25-28.

Domadia, P., Swarup, S., Bhunia, A., Sivaraman, J.,
& Dasgupta, D. (2007). Inhibition of bacterial cell
division protein FtsZ by cinnamaldehyde.
Biochemical Pharmacology, 74(6), 831-840.

Grossman 3rd, J. H.,, & Galask, R. P. (1990).
Persistent vaginitis caused by metronidazole-
resistant trichomonas. Obstetrics and
Gynecology, 76(3 Pt 2), 521-522.

Mahmoud, A., Attia, R., Safaa, S. A. I. D., &
Ibraheim, Z. (2014). Ginger and cinnamon: can
this household remedy treat giardiasis?
Parasitological and histopathological
studies. Iranian Journal of Parasitology, 9(4),
530.

Modaresi, M. E. H. R. D. A. D., Messripour, M.,
Toghyani, M., & Rajaii, R. A. (2010). Effect of
hydroalcoholic extract of Cinnamon zeylanicum
(Bark) on mice pituitary-testis axis. Journal of

04 VEer Gl oF ojlod oadin o555 (Olal (S5 pals 4 25

6\;.:
Gorgan University of Medical Sciences, 12(1),
15-19.

Seddiek, S. A., EI-Shorbagy, M. M., Khater, H. F.,
& Ali, A. M. (2014). The antitrichomonal efficacy
of garlic and metronidazole against Trichomonas
gallinae infecting domestic pigeons. Parasitology
Research, 113(4), 1319-1329.

Sharma, U. K., Sharma, A. K., Gupta, A., Kumar, R.,
Pandey, A., & Pandey, A. K. (2017).
Pharmacological activities of cinnamaldehyde
and eugenol: antioxidant, cytotoxic and anti-
leishmanial studies. Cellular and Molecular
Biology, 63(6), 73-78.

Tabari, M. A., & Youssefi, M. R. (2018). In vitro and
in vivo evaluations of Pelargonium roseum
essential oil activity against Trichomonas
gallinae. Avicenna Journal of
Phytomedicine, 8(2), 136.

Tabari, M. A, Youssefi, M. R., & Moghadamnia, A.
A. (2017). Antitrichomonal activity of Peganum
harmala alkaloid extract against trichomoniasis in
pigeon (Columba livia domestica). British
Poultry Science, 58(3), 236-241.

Tabari, M. A., Youssefi, M. R., Nasiri, M., Hamidi,
M., Kiani, K., Samakkhah, S. A., & Maggi, F.
(2019). Towards green drugs against cestodes:
Effectiveness of Pelargonium roseum and Ferula
gummosa essential oils and their main component
on Echinococcus granulosus protoscoleces.
Veterinary Parasitology, 266, 84-87.

Williams, A. R., Hansen, T. V., Krych, L., Ahmad,
H. F. B., Nielsen, D. S., Skovgaard, K., &
Thamsborg, S. M. (2017). Dietary
cinnamaldehyde enhances acquisition of specific
antibodies following helminth infection in
pigs. Veterinary Immunology and
Immunopathology, 189, 43-52.




Williams, A. R., Ramsay, A., Hansen, T. V., Ropiak,
H. M., Mejer, H., Nejsum, P., & Thamsborg, S.
M. (2015). Anthelmintic activity of trans-
cinnamaldehyde and A-and B-type
proanthocyanidins  derived from cinnamon
(Cinnamomum verum). Scientific Reports, 5(1),
1-12.

Youssefi, M. R., Tabari, M. A., & Moghadamnia, A.
A. (2017). In vitro and in vivo activity of
Artemisia sieberi against Trichomonas gallinae.
Iranian Journal of Veterinary Research, 18(1),
25.

énla@.:pﬁ|45.\aﬂjd..«ﬁ UJM‘JL&AJ‘}?«S

Zenner, L., Callait, M. P., Granier, C., & Chauve, C.
(2003). In vitro effect of essential oils from
Cinnamomum aromaticum, Citrus limon and
Allium sativum on two intestinal flagellates of
poultry,  Tetratrichomonas gallinarum and
Histomonas meleagridis. Parasite, 10(2), 153-
157.

Received:14.12.2019
Accepted:11.06.2020

\feo bt'.w.ﬁj Af BJLQ-:J cr.ﬁ-\.&.h 09 Eb'ﬁ‘ é.;};ﬁ'.} 4.1’:.;



DOI: 10.22055/1VVJ.2020.211615.2210 Original Article
DOR: 20.1001.1.17356873.1400.17.4.5.2

Evaluation of Cinnamaldehyde Effect on Trichomonas gallinae
under In vitro Conditions

Komeil Ramezani!, Mohammad Reza Youssefi**and Mohaddeseh Abouhosseini Tabari 3

1 Tutor Young Researchers and Elite Club, Babol Branch, Islamic Azad University, Babol, Iran
2 Associate Professor, Department of Veterinary Parasitology, Babol Branch, Islamic Azad University, Babol,
Iran
3 Associate Professor, Department of Pharmacology, Faculty of Veterinary Medicine, Amol University of
Special Modern Technologies, Amol, Iran

Received:14.12.2019 Accepted:11.06.2020

Abstract

Trichomoniasis is a common disease in local chickens and pigeons whose causative agent is
Trichomonas gallinae protozoan. Metronidazole is the drug of choice in trichomoniasis
treatment, but several cases of resistance to this drug have been reported. Considering
antibacterial and antifungal effects of cinnamaldehyde as the main component of cinnamon, the
present study investigated its effect on Trichomonas gallinae protozoan in vitro conditions.
After isolation of parasite from buccal cavity of infected pigeons and culturing in Diamond
medium, samples were kept at 37°C to reach logarithmic growth phase. For evaluation of toxic
effect of cinnamaldehyde on this protozoa, 96 well microplates were used. To each well 100
uL of culture medium containing at least 1x10* parasites was added. Then amounts of
cinnamaldehyde and metronidazole to reach final concentrations of 25, 50, and 100 pg/mL were
added. Treatments were done with 10 replicates, and after 24 h mortality rate of parasites were
evaluated by direct observation under light microscope and counting by haemocytometer slide.
Results showed that mortality rate of cinnamaldehyde at 100 pg/mL was 100% which did not
differ significantly in comparison to metronidazole. In addition, in growth inhibition rate at 50
and 100 pg/mL of cinnamaldehyde and metronidazole, significant difference was not observed.
This study demonstrated promising effects of cinnamaldehyde on T. gallinae protozoa. By
further research and study on effective components of cinnamon, they can be used for making
novel antitrichomonal drugs.
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