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Table 1: Ingredient composition of the experimental diets (%0)

Ingredients (%) Stater Diet (1-21 days) | Grower Diet (22-42 days)

Corn 56.22 60.50
Soybean meal (44% crude protein) 31.72 28.39
Di-calcium phosphate 1.60 1.45
Oyster shell 1.20 1.10
Corn gluten 4.00 2.50
Plant oil 4.00 4.85
Salt 0.40 0.40
L-lysine 0.14 0.11
DL-Methionine 0.22 0.20
Vitamin premix1 0.25 0.25
Mineral premix2 0.25 0.25
Calculated analysis

Metabolizable energy (kcal kg™) 3100 3200
Crude protein (%) 21.50 19.50
Met + Cys 0.93 0.84
Lysine 1.18 1.04
Calcium (%) 0.88 0.80
Available phosphorus (%) 0.44 0.40

YVitamin premix provided the following per kilogram of diet: vitamin A: 8000 1U; vitmin D3: 2500 1U;
vitamin E: 25.00 mg; vitamin K3: 2.00 mg; vitamin B1: 2.00 mg; vitamin B3: 6.00 mg; vitamin B5: 10.00
mg; vitamin B12: 0.01 mg; vitamin B6: 3.00 mg; vitamin B7: 0.10 mg.

2 Mineral premix provided the following per kilogram of diet: Mn: 70.00 mg; Fe: 40.00 mg; Zn: 84.00;

Cu: 10.00 mg; I: 0.40 mg; Co: 0.30 mg.
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Table 2: The sequence and characteristics of the primer used in this study
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Figure 1: A sample of electrophoresis of PCR products for A) IL-1 and IL-2, B) IL-4 and IL-10 on the 2%
Agarose gel. M: size marker 100bp
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Figure 2: Real-time PCR
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Table 3: Effects of different treatments on cytokine profiles gene expression in broiler chickens

Gene hame
Treatments IL-1 IL-2 IL-4 IL-10
Control 1.008 1.008 1.008 1.00

Control+ 250 mg/kg myrtle essential oil | 0.428° | 1.2122 | 0.418° | 0.9422

P value

0.001 0.139% 0.001 0.583%

The amount of MRNAs was normalized to the amount 28s mRNA. Different letters superscripts
(a and b) in each row indicates a significant difference between the treatments (P< 0.01)

ol L (puetal, 2006) 5,5l 3 oslizul 5 40 o 551
e 5t 330 il 36 550 3 a8 SleSbl J
ol 03 e e 3 s (RS e ol
Loy 05 Ol apse oS uilal Sl s
2 Wl s el oS mle Ll as sl
W8S N E g asge 5SS w02y, AL
LS 05 ml be0) 8 als Olas 5,585, b
5 TOF beta 4 (TNF-0) g0 55 oS 055,55 55
e eass b3 Sy DdnslSssel oS
E RS I Ve N RGeS ui..il,aﬂ ol o eslil 25 S
b 3 OS5 pl sgam 5 Lsdpes Ol (s Tl
Nobakht b Gas ol mls AL jasle o)
3,03 Slgeens YOVA JLuMuhaghegh Dolatabadi
G b O sa il rlf.;a 4 Ldged Oy udizee o
BTJ5 6o 2 IFN =y 6l b 23S a5 o,
Ll 05 ml i aSS LlS 0 8l 05 5 Lis 1SS

PRSP L (PP IR TN SN SR PR W

5 G 5 otaseab Jolse) olde Bl (milg
oslatul (5,5 Ao 5 o9 Sl Jolse) (s3lusls s
ssb a bpulal St glas )8 4 Bdle sl e
oS haw glacll ol il b s ate g
5o el 3daze Sl 3k 5l OT e
PO A PN PENURTOR I P R PR RS
RESY{ERUR NP PP PNCRIUSIEE
35t 1 b SU LS e 53 5 S e S S Lao
s bl (peoman (Sandner et al, 2020) Lis s
My s S e oS ) Sl 5o 58 sbagaly
Sl s A5 Gladkanly b 6 L1, Sl
la Ll (Sandner et al, 2020) Las o JalS ol
Sl 53 LS sl Gl Sl Olse o
sl oS e I el sl Wledd B e 2 S

sladbeys gl x L5 e dal.gf sla bl ods 5!

VP Glicuny oF o ylach ata ) 93 0590 () ! (oS jala da pulis | VAS




S g 039, b 5o A8 sle By 05 0 g 2o5e peilel S

Moses ) 51> LL3 I TGF-B & Jokw 4 jlge &b e
(PIGR) s ock ol sl 3 seul oS (et al, 2016
5 S ol blis o Jligl ity 55 Bkes
3 Lo appSle 8 bl cod 5 Al
SlaodiS Ldas o Sateer 5 Sl gl S e
s 4« Sl TLR3 5 TLR4 Juls pIgR Lo
L wsns GRNA o555 5 oL st Sl s
o slanSale b S pIgR Ol as o e slS
D s {MJM IFN-y 5 TNF-o dL-4 JdL-1 asle sl
Gk ) il Sl bs siss ks
- on ol NF-KB 5, 5L adl Jals calin (5la s
Colg 5o Ol et ;.8 LTNF-00 5 IL-1 Lol 555
NF-KB alawily & PIGR 05 om 5155 (s5lwdlad 4 j2me
S 355 SR PIGR 03 05,24 UNFKB 5 55 s
595 SWINFKB s oMl 3ls Jobas PIgR
Sl L PIGR Ol 5 Al e aslsl IFN-y & iy 5 50
IFN- U lles o 4 IL-4 ol s osdle das o
Lol S5 S e Jos PIOR s sis) W 512 Y
Kaetzel, 2005; Asano ) das . 33l 1, PIGR Ol
e el sl ol g e .(and Komiyama, 2011
SoalS L4 L1 asle ol i slagnS pulu Ol &S
a5 o Ol 35 IFN-y 5 TNF-0. 5 <ol asil
ol 23 PIGR 05 3555 pde g 3y ol PIGR 03
Jo el Sy sla05 Ol sel s 4 s G

S ol J 3 cpl s ool wsl JralS L4 4 IL-1
IL- 5112 slad3 Ol 2 52U 5550 oS il 03531
= L G pl 3 sl oz 4l el 23105 10
OLan 5 Serafino  .s)ls Slias pdise Sos
Lo 4y g S| ll 03330 48 Lsls OLaS (Yo o)
Shsd b et W Sl MDM glad b oS
g e oS mle Wy e oL S slaa L
TNF- 5 1L-4, IL6 i el i slaoSsmle Ay

oSl bl 055580 a8 - s das el | a

53 S5l 5 1 el 8 &S el S sl
Sl S s pbSh F e oy sl
(s st ol Glls LS O 8 ) sl (g5 00
Schroder et al, ) coul ;5055 AS 5 sl odiS s
5 bOise o amd o LS 055z (2004
b b sladsbe ccnlaly apdie ele LpSak
Y gons el ol WL 00555 5l g (gl oS e
IS s Glalists 5 Las e el 1) S )
P e Sl daea bbbl A5 o5 Jase
e U SN A PR CIS 3 PP PN SO
A Al el S5 5 DS s 5 a5 bl
05 Ol G sl Wilgn 5)50 uilal oS Uy
Sl & Ulsr b gadse ol oss LSO, A
o Gk o585 sel 0k S 5 TGF-B TNF-a
S e Sy i Ole3 53 03 ) 3 e
Jolse 030 LTNF-0 S sule X 00 Ol s les
“ir Lol g et A a8l s B o S
“d e st Joee 53 G e WLl slad sl 5 5
by S ol 1 LSy b ol s
G L5 o o sige 5 b b 55 b e S
Lpd 2l Liste Joee 4 s ek Sy (n) s
sl @-TNF Lol & oulaly  (Pfeffer, 2003)
ib e Loy S 4 Cud e oLl slagal
55 (TGF-B) Ly sdiuns o5 i, ;556 (Chu, 2013)
sbanlp b s, ol el gl =
P TGF-B ahsle Ol 31l 0355 53 055 4 ¢ 2l
S2lge 53 o part sl Gla STy 5l il i
S T = ~ IR IF P R SIS I
Orzen 5 Sk slad e plad 3 e JE oo
5ol Lo OF sl T dske ples 5 s
ool sbadsbe 5 el ol sbadle e
Olb o slaae; 55 odd Guod Sl S sul
ol Bl Jate saolen 5 sl s slagsslen
o2t 5 O w5l (ol oy b I TGE-B 0Ly

VAV Ve Glicasy oF o jlach ey g3 0 99 (Ol il (o5d Jols da peih




sldsbe plas b5 250 (b Sl cnllos L S o
LaoS sale nlo b Lol 1 i 5 oas b 5 e
Opal ) W18 o b sl slagenly Ol 5 i
S e S sl Jials (and DePalo, 2000
Ol 51 6 e w0 Gl s (IL-L 5 1L-4)
0300 S oLl Sl ol 2als Ll
SIS il S L A sl i SIS a Jsh
el sl g fas 4 (S o (sas
IL- 10 & Oly o oledlis oS sl ahex Sl
ol ol 0> AeAs (S sl Sage 45 5 S oL
Jleel 1y 555 T glad s 5, JsSge o) oo
Ldse cnl g oS lapSmle s 5l 5 S
-2 Sl 12 5 LS Oy 5l dsle Wigd e A g5
sbsben Obys ¢l pldls S5l 5l as
Opal ) ol ol oslizeel b SlislesT 53 eny, ol
Ol Gos ol i a5 5k Oles .(and DePalo, 2000
ol 2315 (6 SN IL-10 5112 Oly 5550 eslad 513
L 3sse peilal o ol g3b 50 cpl oS Ol e
IL-1 5 L4 e oLl i sbaoSsule ials
fr SES a2 b el mb s WS e
350 bl 035531 L Ol o s S Wil 28 25 S
o Ol ol A Slas a5l 255 ax g2 0 o

">J'.’

iy g 5 6 5 g

IFN-y 5 1L-10 ¢ IL2 ms ml slacnSpnle Sos
Nobakht el L G ol il e LI (S
ok Sl es YA JLs o Muhaghegh Dolatabadi
0 bl 03 ses 3Ll s 4 s el Ol e o
Lo Ole 53 St oo Vo Olje a4y (2055 a5 o
Yo ool o a5 WS Ol Lol el IL-13 52
5 IS LS 5 0 ls e 4 bos g 5T Ao
0255 Sy b sl dsle 5ty (Sl 135 A 3l e
S ol Ol 51 538 o Sl G me 2alS 4 s
sl S e 03 A s e LSS SIS
kil o B el o bl el S50 b
SalS Gl Wl Sl Grme JRalS a0 L
g gl A 5
lad g Cooslie Col a5 ke SLS 5 gy 5 2l
Tayal and Singh Kalra, ) X5 s s 05 S350
Losae s Cipie bl S oKs 4 L2007
S8 isie OS2 el kol
D sbsle 003 by e o) 53 S 0,5 e
ol Sl O A eiasdL (el b s el
oeress 3 (Scarpioni et al, 2016) ol Zisie 4
STNF-a ;5 IL-4 (L1 ol el i slacS sl
S ol S b S Rl ) s 02
Al S 0T U 4 5 edd e s ok
LS smle cpl s ) Jobe 0505 (S50

@‘.5)-’05 3 ,g.nd:'"

JA&M ,.<.~L" Jubjau ufdsb b ;...d}u_” ”gﬁ-‘ @ﬁﬁsub)? ,.’.‘...Ia’ CL“}LSJJJL:'Sfjb N ‘_5‘:"‘3)}.’. u.:inw.a)‘

6)@ V.il: L}i) QL&J[AJT cbu‘ BE) &S oisls LSJSJ‘ Qlia:nilﬂji (ajbr.a wu)Sw ool 6GT )\ st .,\.’T&

.ﬁ)b\);*i;dus.m,g

éh.a ool

I mile Sl 4;;@6%\%5; ekl dJlas O s 5 by s

VP Glicuny oF o ylach ata )93 0590 () gt (S jala da pulis || VAY




S g 039, b 5o A8 sle By 05 0 g 2o5e peilel S

Sl gl

a.,\.ibjg U‘QA‘U QL"M»)}} &:.]9 CL\A) LSJ)}L‘;S rjl.c« amb .Ja..w}.? VFaY/YA D)LQ..\; Cfb )\ &A}j u..).\ L;L‘ CL.A

Asano, M. and Komiyama, K. (2011). Polymeric
immunoglobulin receptor. Journal of Oral
Science, 53(2), 147-156.

Bouzabata, A., Bazzali, O., Cabral, C., Goncalves,
M., Cruz, J., Bighelli, M., Tomi, A. and Salgueiro,
L. (2015). Myrtus communis L. as source of a
bioactive and safe essential oil. Journal Food and
Chemical Toxicology, 75, 166-172.

Chu, WM. (2013). Tumor necrosis factor. Cancer
Lett, 328(2), 222-5.

Hotta, M., Nakata, R., Katsukawa, M., Hori, K.,
Takahashi, S. and Inoue, H. (2009). Carvacrol, a
component of thyme oil, activates PPAR and
suppresses COX-2 expression. Journal of Lipid
Res, 51, 132-139.

Ipu, M. A., Akhtar, M. S., Anjumi, M. I. and Raja,
M. L. (2006). New dimension of medicinal plants
as animal feed. Pakistan Veterinary Journal, 26,
144-148.

Juergens, U., Dethlefsen, U., Steinkamp, G.,
Gillissen, A., Repges, R. and Vetter, H. (2003).
Anti-inflammatory  activity of  1.8-cineol
(eucalyptol) in bronchial asthma: a double-blind
placebo-controlled trial. Respir Med, 97, 250-
256.

Kaetzel, CS. (2005). The polymeric
immunoglobulin receptor: bridging innate and
adaptive immune responses at mucosal surfaces.
Immunological Reviews, 206, 83-99.

Lammers, A., Wieland, W.H., Kruijt, L., Jansma, A.,
Straetemans, T., Schots, A., den Hartog, G. and
Parmentier, H.K. (2010). Successive
immunoglobulin and cytokine expression in the
small  intestine  of  juvenile  chicken.
Developmental and Comparative Immunology,
34(12), 1254-62.

Lee, K.W., Everts, H. and Eynen, A. C. (2004).
Essential oils in Broiler Nutrition. International
Journal of poultry Science, 3(12), 738-752.

Mosavi S. T., Beigi Nassiri M T., Roshanfekr H R.,
Nazari M. and ghorbani M R G. (2022). The
Effect of Vitex Agnuse Castus Fruits Powder on
Oviduct Markers Gene Expression of Laying
Hens. Research on animal production, 13 (38),
138-146 (In Persian).

el

Ciu“’

Moses, H.L., Roberts, A.B. and Erynck, R. (2016).

The Discovery and Early Days of TGF-B: A

Historical Perspective. Cold Spring Harbor
Perspectives in Biology, 8(7), a021865.

Najibzadeh, N., Mohammadi-Saeei, M., Golchin-
Gelehdooni, S. and arahmadi, B. (2018). Effects
of Myrtle essential oil on intestinal morphology,
antibody titer and blood parameters of broiler
chickens. Research on Animal Production, 9 (21),
pp.10-17 (In Persian).

Nobakht, E. and Muhaghegh Dolatabadi, M. (2018).
Expression analysis of IFN -y, IL -2 and IL -13
genes in Thymus tissue of broiler chickens fed
with different levels of oak acorn. Modern
genetics Journal, 13(2), 197-203 (In Persian).

Opal, SM., and DePalo, VA. (2000). Anti-
Inflammatory Cytokines, impact of basic research
on tomorrow’s medicine. CHEST, 117(4), 1162—
1172.

Ozek, T., Demirci, B. and Baser, K. (2000).
Chemical composition of Turkish myrtle oil.
Journal of essential oil research, 12, 541-544.

Pfaffl, M. W.; Horgan, GW. and Dempfle, L. (2002).
Relative expression software tool (REST©) for
group-wise comparison and statistical analysis of
relative expression results in real-time PCR.
Nucleic Acids Research, 30, pp.1-10

Pfeffer, K. (2003). Biological functions of tumor
necrosis factor cytokines and their receptors.
Cytokine Growth Factor Rev, 14(3-4), 185-91.

Rabieh, M., Rooshanfekr, H., Nazari, M. and
Ghorbani, M.R. (2020). Gene expression of
antioxidant enzymes fed wild pistachio (Pistachio
atlantica), purslane (portulaca oleracea) extract
and vitamin E under in broiler chickens under
heat stress condition. Iranian Veterinary Journal,
17(2), 51-60 (In Persian).

Rosa, A., Melis, M. P., Deian, M., Atzeri, A,
Appendino, V. and Corona, G. (2008). Protective
effect of the oligomeric acylphoroglucinols from
Myrtus communis on cholesterol and human low
density lipoprotein oxidation. Chemistry and
physics of lipids, (155), 16-23.

VAT LAY Glicasy oF o jlach ey g3 0 99 Ol ) (o5d Jols da peih



https://doi.org/10.2334%2Fjosnusd.53.147
https://doi.org/10.2334%2Fjosnusd.53.147
https://creativecommons.org/licenses/by-nc/4.0/

Sabahi, R., Nazari, M., Beigi Nassiri, M.T. and
Ghorbani, M.R. (2020). The Effect of Vitex
Agnuse Castus Fruit Powder on Hypothalamic
GnRH Gene Expression in Laying Hens.
Research on Animal Production, 11 (30), 92-100
(In Persian).

Sandner, G., Heckmann, M. and Weghuber, J.
(2020).  Immunomodulatory  Activities  of
Selected Essential Oils. Biomolecules, 10(8),
1139.

Scarpioni, R., Ricardi, M. and Albertazzi, V. (2016).
Secondary amyloidosis in autoinflammatory
diseases and the role of inflammation in renal
damage. World J Nephrol, 5(1), 66-75.

Schnitzler, P., Schon, K. and Reichling, J. (2001).
Antiviral activity of Australian tea tree oil and
eucalyptus oil against herpes simplex virus in cell
culture. Pharmazie, 56, 343-347.

Schroder, K., Hertzog, PJ., Ravasi, T. and Hume,
DA. (2004). Interferon-gamma: an overview of
signals, mechanisms and functions. Journal of
Leukocyte Biology, 75(2), 163-189.

Serafino, A., Sinibaldi Vallebona, P., Andreola, F.,
Zonfrillo, M., Mercuri, L., Federici, M., Rasi, G.,
Garaci, E. and Pierimarchi, P. (2008). Stimulatory
effect of Eucalyptus essential oil on innate cell-
mediated immune response. BMC Immunology,
18(9), 17.

Shojaeian, K., Habibi, R., Shahryari, R. and
Jalilvand, G. (2017). Effects of different levels of
Eucalyptus (Eucalyptus globules) leaf powder on

iy g 5 6 5 g

performance, carcass characteristics and immune
response of broiler chicks. Journal of Animal
Science Research, 27 (1), 81-94 (In Persian).

Takarada, K., Kimizuka, R., Takahashi, N., Honma,
K., Okuda, K. and Kato, T. (2004). A comparison
of the antibacterial efficacies of essential oils
against oral pathogens. Oral Microbiol Immunol,
19: 61-64.

Taki, A., Salari, S., Boujarpour, M., Sari, M. and
Taghizadeh, M. (2015). Effects of feeding various
levels of Lavandula stoechas essence on
quantitative and qualitative characteristics of egg,
some blood parameters, and morphological
changes of ovary in laying hens. Iranian
Veterinary Journal, 11(1), 43-55 (In Persian).

Tayal, V. and Singh Kalra, B. (2007). Cytokines and
anti-cytokines as therapeutics — An update.
European Journal of Pharmacology, 579, 1-12.

Yadegarinia, D., Gachkar, L., Rezaei, M. B.,
Taghizadeh, M., Astaneh-Alipoor, S. and
Rasooli, 1. (2006). Biochemical activities of
Iranian Mentha piperita. L and Myrtus communis.
L essential oils. Photochemistry, 67, 1249-1255.

Zainali, S., Ghazanfari, Sh., and Ebrahimi, M. A.
(2013). The effect of plant essential oils (Myrtus
- Artemisia) on mucin gene expression in the
intestinal tissue of broiler chickens. The first
international congress and the 13th Iranian
genetics congress, Tehran.

Received: 16.03.2023
Accepted: 11.08.2023

VP Glicuoy oF o jlach ada ) g3 0y 90 ()l gl (oSudi jaala da i | VAY



https://doi.org/10.1189%2Fjlb.0603252
https://doi.org/10.1189%2Fjlb.0603252
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

Vol. 19, No. 4, Winter, 2024 Original Article
DOI: 10.22055/1VJ.2023.366039.2514

Effect of myrtle essential oil (MEQO) on gene expression of
cytokine profiles in the small intestine of broiler chicken

Mahmood Nazari'* and Sepideh Rostami?

! Associate Professor, Department of Animal Science, Faculty of Animal Science and Food Technology,
Agricultural Sciences and Natural Resources University of Khuzestan, Mollasani, Iran
2 Ph.D student of Animal genetic and Breeding, Faculty of Animal Science and Food Technology, Agricultural
sciences and Natural Resources University of Khuzestan, Mollasani, Iran

Received: 16.03.2023 Accepted: 11.08.2023

Abstract

Myrtle essential oil (MEO) has antimicrobial, antioxidant, and anti-inflammatory effects. Especially, tannins
and flavonoids in MEO have antioxidant properties. So, it can be expected that MEO can affect the immune system
of broilers. Therefore, in this research, the effect of MEO on the gene expression of cytokines (IL-1, IL-2, IL-4,
and IL-10) in the tissues of the small intestine of broiler chickens was investigated. For this purpose, 120 Ross 308
broiler chicks in a completely randomized design with 2 treatments, 5 replicates and 12 chicks were used in each
replicate. The treatments included: 1- control diet, 2- basal diet plus 250 mg / kg MEO. After 42 days, at the end
of testing one chickens each replicate were slaughtered and their tissues were excised quickly and transported with
liquid nitrogen to the laboratory. Quantitative real-time PCR was used to measure the expression of the cytokines.
Analysis of variance showed that the addition of 250 mg/kg of the myrtle essential oil (MEO) in the diet of broiler
chickens had no significant effect on IL-2 and IL-10 gene expression. While the expression of IL-1 and IL-4 genes
had a significant effect. These results indicate that the myrtle essential oil can play a role in the cellular immune
response in the small intestine of broiler chicken by reducing pro-inflammatory cytokines. So, the anti-
inflammatory aspect of MEO could be used by adding it to the diet of broilers.
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