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ABSTRACT: Two experiments were conducted to investigate the anti-coccidial property of
Cinnamomum cassia essential oil (ES). The in vitro efficiency of C. cassia oil was assessed by the
inhibition of sporozoites invasion in MDBK cell lines in experiment 1. The cell lines were contacted
with sporozoites from Eimeria tenella in different concentrations of Cassia oil. The correlation between
ES concentrations and the percentage of invaded cells was found in logarithmic regression by y =
-9.27911n(x)-31.5858 with the calculated IC50 and IC100values as 0.00016 and 0.03 pl/ml., respectively.
Afterwards, three concentrations (0.03, 0.20 and 1.40 pl/ml.) were used to study the optimal usage dose
for broilers and found that 0.20 pl/ml. C. cassia oil had an effective anti-coccidial property without
negative effect on the water and feed consumption of broilers. Therefore, the efficiency in Coccidiosis
prevention of 0.20 ul/ml. C. cassia oil in micro-emulsion product was studied in experiment 2. A
total of 768 one-day old broilers were used in a completely randomized design with four treatments
and four replicates each (48 birds/replication) and randomly received the following treatments; group
1 was non-challenged with E. fenella and without anti-coccidial product supplementation, group
2-4 were challenged with 2,500 oocysts from E. fenella at 14 day-old and supplemented with 0 and
50 ppm. salinomycin in diet, 0.20 pl./ml. C. cassia oil in micro-emulsion product through drinking
water, respectively. Intestinal tissues were collected from 4 birds per each replicate at 21 and 35 day
of age for histopathological lesion scoring. Results showed that micro-emulsion product of C. cassia
oil had the lower efficiency in Coccidiosis prevention caused by E. tenella than those from in vitro
study, probably, due to the side effects of surfactants used in product preparation.

Keywords: Coccidiosis prevention, Cassia oil product, broilers
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Figure 1 Morphological characteristic of invaded MDBK cell by sporozoits (arrow).
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Score 4

Figure 2 Histopathological lesion scoringof caecal tissue (score 0 = no lesion; score 1= all stage
of coccidiosis found in the tissue is less than 10%; score 2 = moderate level of inflammation
and all stage of coccidiosis found is more than 10% but less than 50%; score 3 = moderate
to high level of inflammation of coccidiosis affected tissue; score 4 = extensive enteritis with
bloody necrosis/content of intestine infected with Coccidia)
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Figure 3 The logarithmic regression between the invaded MDBK cells by Eimeria sporozoits and

concentrations of C. cassia oil.

Table 1 Effect of Cinnamomum cassia essential oil through drinking water on pathogenic lesion

score of caecal tissue of broiler

Treatment Lesion scoring after oocysts challenge 7 days
C. cassia 0.03 U./ml. 2.60°

C. cassia 0.20 LLI./ml. 1.80%°

C. cassia 1.40 W./ml. 1.17°

SEM 0.30

P-value 0.0204

**Means within column with no common superscript differ significantly (P<0.05)
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Table 2 Effect of Cinnamomum cassia essential oil through drinking water on average water

(ml/b/d) and feed consumption (g/b/d)of broiler during 7 days

623

Treatment Water consumption Feed consumption
(ml./b/d) (g/b/d)

C. cassia 0.03 L./ml. 102.5% 95.72"

C. cassia 0.20 ./ml. 92.92% 91.63"

C. cassia 1.40 W./ml. 41.67° 44.27°

SEM 3.37 4.23

P-value <0.0001 <0.0001

*BMeans within column with no common superscript differ significantly (P<0.0001)
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Table 3 Effect of Cinnamomum cassia essential oil product application through drinking water on

histopathological lesion score of caecal tissue of broiler
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*BMeans within column with no common superscript differ significantly (P<0.001)

ma‘ﬁmamﬁmeﬁfﬁﬁu@umﬂauﬁﬂﬁﬁm
azunusenlsadngendinsiiildlfiasuans
desriulsainlas) lunimmeaasiianannainuan
a‘mmmmamwiﬂummmﬂummmmum
aranein InemARA e U ALE RN
Wanunlieglugdaeclulasgdady
(mlicroemulsion) Aoenig 14 Kolliphor® EL f
HT01An91 Cremophor EL {lugnsanusamana
(surfactant) LL@ﬂ%’]iTranscutol@l HP uans
AALIENRN3IN (co- surfactant) isznavag
Tuszuutingeenuuy SMEDD (self
microemulsion drug delivery system)Lﬁumi
W sruLadadurianalfiedngenAeautn
m@ammmLmﬁqﬁﬂupwﬁﬂﬁﬁmﬂuwmm
diladulianysniniuWwu et al, 2015)
aeelanmN Pangeni et al. (2017) $1e411491
@13 Cremophor EL @nunsannliiiannsszae
Wweaizan1senauresniatasnaluanld e
Tldnasianiagatusassdaen Tneidinnedn
L’auvlfﬁﬂLlactate dehydrogenase (LDH) Mdlu
nlmineuanfanisszansiAeizani iy
UIALALITR4LIRLE T Cremophor EL A91udix
d4 10% (viv) danannldiinianngialuazes LDH

Tulanwarad (cytoplasm) MnIHLDH HAgs
ﬂm(Ham|d et al., 2009) AsdunslEuAR U
mmu@‘ummﬂummﬂmﬂmmimm@mmmq
@W@@QN@IMLGI]@@‘H@\?@’WVL’&Lﬂﬂﬂ’]ﬁ‘?vﬂﬁﬁll,ﬂ@\‘iﬁﬁ‘@
AL m‘l,umﬂwamimmt,maummﬂw
mimf;%@ﬂimummmmmma@i@ﬁu
navdanisnsaniaaiia 21 Ju (lndene 35 du)
Tnaneuaveudullluiananeaiunan 7 5u
wRINITNIANTe  WANAzLWWIessAantiaaaa
unaulddauuansiead19aldudAynig
atd (P>0.05) Tuszwinngunagasnauanlu
Table 3 ‘mummﬂmm’mmiWuWamwmm
LM@L‘E]@V]VLM“LIH"I?[FIQL‘MUW dsznevufudnds
NRANTULINAY Laurent et al. (2001) 378710
InnlgFuimede E. tenella aviin1sas1aniAniu
WaauiansaiueuALes  (antibody) uaz
NRANAUULLAEAE (cell mediated immunity)
faantsvdaanslalnlaii(cytokine) Minendasriu
m:muma‘ﬁ“ﬂmumﬂuﬁ"wmsﬂLﬁﬁummﬂ
winlewaunuan wind 817 interleukin-13
(IL—1B) waz macrophage inflammatory factor
1B (MiP-1B) iilusinieindnduantlaausan
fadedn danaldilatieNAndealan1nady



KHON KAEN AGR. J. 47 (3) : 587-594 (2019). /doi: 10.14456/kaj.2019.60 625

aq1l

nsnagauluseauiiasdfimniswudn
muumm%umummuuﬂivammwluﬂw
fudadetinuiin £. tenella Tnaildn 1050 uay
IC100 ¥inril 0.00016 Az 0.03 NAR./LA.ATN
adu uazanudindunamnsndudaaeiinlu
Aaliilalng ldinansznusanisivemsuas
ANt 0.20 wAa./da. atnglainunigly
iifueuimeAuluglaenandnailulasiadu
uazdlszuutihdeenuuy SMEDD MiAdnadiadiu
0.20 NAR./NA. @“mﬂummumeﬂavmﬁmw
Tunsteaiulsaiiafitinann E.tenella 1Angn
wansmaaayluszAuietfiiFints anuanse
nutesatsapuseieianldlunisiniay
ARSI AariumsinnsUfuTiingesdansania
mmfmLuu‘lm@mnmmmmmmmm azane
uﬂmmLW@IM@@HELWﬁ‘LuﬂWiﬁUWLmaumlui”uu
NIUAUBIN TN

ANTRUAN
AMUATET019LAMANTNIUNRIYUY
aduauuNIIRAel (ane.) NadbaywnlsTiin

Tunn9948

LANAISTA9DY

g’
prel

al 3y Ine uay WadnT Tnda. 2559,
QRN AR FIGHIE IR DEESTTNEN
auuuieliinalulasdiadueanelilu
maginuaatnluliiie. seudstaliy
anysnl.  411nguneuatiuayunIg
9%, NPUNNY.

2770UANN A9T0UAS Mundu yoazilezdids,

vAdNG dudin uaz waadung wainw.
2558. mﬂmmmmmmuummvma
bﬁumvmﬂmmef]@ﬂfmﬂu‘lﬁmumiu"ln
e, uiuinsms. 43; 729-738.
AINUS AFTILUUN. 2559. N1INARBLILSEANTN N
rasanzarnayulnalunindasiulsain
lwlidle.  AneniwusiBoyoyrdFogyn

AEIUUAN  NWINENRENHATAART,
NN,

aftyny wluatan uazAsing ulusiat. 2548,
T UNaNTZIVELaZA1TaNAANN
ayulng. Tasiurinsasdng. @ealuad.

BTN UWASAT, LANIANTENT astlszianeg uay
81lw yasR. 2557. MswzeadileLEe
AoeneATNENITATIANNENBANEN
TnglsAannledu.  aantunenianen,
ﬂﬁ‘Nﬂ’ﬁLL‘WV]EI nee ‘Vl‘j"N’&"lﬁ’ﬁ‘m@ﬂ

Chapman, H.D. 2014. Milestones in avian
coccidiosis research: a review. Poult.
Sci. 93: 501-511.

Conway, D.P. and M.E. McKenzie. 2007.
Poultry Coccidiosis Diagnostic and
Testing Procedures. 3rd ed. Blackwell
Publishing Asia, Australia.

Gerhold, R. W. 2016. Overview of coccidiosis
in poultry. Veterinary Manual. Available
Source: www.msdvetmanual.com/
poultry/Coccidiosis/overview-of-
coccidiosis-in-poultry, March 6, 2018.

Hamid, K. A., H. Katsumi, T. Sakane, and
A. Yamamoto. 2009. The effects of
common solubilizing agents on the
intestinal membrane barrier functions
and membrane toxicity in rats. Int. J.
Pharm. 379: 100-108.

Huczynski, A. 2012. Salinomycin: a new
cancer drug candidate. Chem. Biol.
Drug Des. 79: 235-238.

Jitviriyanon, S., P. Phanthong, P. Lomarat,
N. Bunyapraphatsara, S.
Porntrakulpipat, and N. Paraksa. 2016.
In vitro study of anti-coccidial activity of
essential oils from indigenous plants
against Eimeria tenella. Vet. Parasitol.
228: 96-102.

Krishan, G and A. Narang. 2014. Use of
essential oils in poultry nutrition: a new
approach. J. Adv. Vet. Anim. Res.1:

156-162.



626 WNUINEAT 47 (3) : 587-594 (2562). /doi: 10.14456/kaj.2019.60

Laurent, F., R. Mancassola, S. Lacroix, R. Menezes,
and M. Naciri. 2001. Analysis of chicken
mucosal immune response to Eimeria
tenella and Eimeria maxima infection by
quantitative reverse transcription-PCR.
Infect. Immun. 69: 2527-2534.

Lee, S. H., H. S. Lillehoj, S. I. Jang, K. W. Lee,
M. S. Park, D. Bravo, and E. P. Lillehoj.
2011.
vitro parameters of

Cinnamaldehyde enhances in
immunity and
reduces in vivo infection against avian
Coccidiosis. Br. J. Nutr. 106: 862-869.

Lorian, V. 1988. Differences between in vitro
and in vivo studies. Antimicrob Agents
Chemother. 32: 1600-1601.

Markiewicz, W., D. Barski, A. Burmanczuk, and
E. Tomaszewska. 2014. Toxicity of
salinomycin and narasin in turkeys. J.
Elem. 19: 903-914.

National Research Council (NRC). 1994.
Nutrient Requirements of Poultry. 9th
ed. National Academy Press,
Washington, DC.

Oussalah, M., S. Caillet, and M. Lacroix. 2006.
Mechanism  of Spanish
Oregano, Chinese cinnamon, and
Savory essential
membranes and walls of Escherichia

action of

oils against cell

coli O157:H7 and Listeria
monocytogens. J. Food Prot. 69: 1046-
1055.

Pangeni, R., S. W. Kang, M. Oak, E. U. Park,
and J. W. Park. 2017. Oral delivery of
quercetin in oil-in-water nanoemulsion:
In vitro characterization and in vivo anti-
obesity efficacy in mice. J. Funct.
Foods. 38: 571-581.

Prabuseenivasan, S., M. Jayakumar, and
S. Ignacimuthu. 2006. In vitro
antibacterial activity of some plant
essential oils. BMC Complement Altern.
Med. 6: 39-46.

Quiroz-Castafeda. 2018. Avian Coccidiosis,
new Strategies of treatment. In farm
animals diseases, Available: http:/www.
intechopen.com/books/farm-animals-
diseases-recent-omic-trends-and-new-
strategies-of-treatment. Accessed
January 4, 2019.

Remmal, A., S. Achahbar, L. Bouddine, N. Chami,
and F. Chami. 2011. In vitro destruction
of Eimeria oocysts by essential oils. Vet.
Parasitol. 182: 121-126.

Remmal, A., S. Achahbar, L. Bouddine, F. Chami,
and N. Chami. 2013. Oocysticidal effect
of essential oil components against
chicken Eimeria oocysts. Int. J. Vet
Med. Res. Rep. 2013: 1-8.

Schmatz, D. M., M. S. Crane, and P. K., Murray.
1984. Purification of Eimeria sporozoites

by DE-52 anion exchange
chromatography. J. Protozool. 31: 181-
183.

Shirley, M\W., A.L. Smith, and F.M. Tomley.
2005. The biology of avian Eimeria with
an emphasis on their control by
vaccination. Adv. Parasit. 60: 285-330.

Wu, L., Y. Qiao, L. Wang, J. Guo, G. Wang,
W. He, L. Yin, and J. Zhao. 2015. A
self-microemulsifying  drug  delivery
system (SMEDDS) for a novel medicative

against

preparation and bioavailability study in

rats. AAPS Pharm. Sci. Tech.16: 1051-

1058.

compound depression: a



