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Table 2. Effect of experimental diets containing carvacrol, menthol and th%/mol on daily weight gain (g), feed intake

(9) and feed conversion ratio (g: g) in broiler chicks at the age o

14 to 42 days (in grams)
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Table 3. Effect of experimental diets containing carvacrol, menthol and thymol on production of antibodies against
infectious bursal disease, Newcastle disease and bronchitis viruses in broiler chicks at days 21 to 42 of age (log2)

ialef] gloyles
s gl SEM T Jpes s I8 2l Ga) o S s
4 /vy y-loy VeloN a/vy a/m A 9y5:05
AN <o) VINY AN a/¥- a/ve Y Calig
/¥y A \O/FY \¥/o5 V¥/A0 Vo/o¥ Y Codigy
) AN VA Vg \la VIAY Y JwlS g5

2 does g oSl b Noile 090 > (Predy
sladshe cdld b g bl Mg (Sdplie slojue
ol 035 )f.) LQel aJ...SAJy u"9>
b el szl & wlawsly oledl aioe 5l (S p
0 yu> ) ‘_s_aoLf LgLaoa)La.c 9 Lm”b ‘lmgiuywﬁ )1 N
g ol b pliie (B (FVAVA) b il
clld Lials8l 4 1) el gl Sme 52 (obLS (sloo lac
(A) Sloals s rcapungS cullsd o ol 3 5 € ool
ol Eoly g 5t Al U oy pslaiedy sladllas )
S g BB dgne &5 ab () (23S Epe
il cledy cusl Sen JulSgs (wgng ade (o3b sl
0Bl g olS cpl 3 dg2se 0)se dlge (09)Sue WS
Oezeed (YY) 2l (B85 (3)leS U (29,5 Canpnar
cage (2L glaojlas I (S o cul oad ()lS
Ol o g 005 el g Ere > (2T e 38l
2 D950 0550 oo (V) Nad o eyl slaplul LS,
e 9 9o 9 (b el dgme Esl (29 LS
OERl g )lsS olKud > e g lis)len lacgSue
sl eapliil s 039 DOA) B35 0 B8y, clils
I slcnsgse B Cod (Sie) TV e > barge
0938l 42 ST (P e/0) €85 )3 o 4 oad 03938l

92905 5 JolSs5 Lagg e ol e (il

Sl oy 0diS Bl sladsgs (ol (Siey ¥Y e
09380 (p>e/40) sl gy bme @oles oy yigie
(B sladrgr o 4 Joed g gt (J9S1n)l
9 VY O 2 Callgn (pong e bl ke p 68U
slaanl, M 5 (Y Join) (p>+/+0) cuslas Siq, Y
gobe b ooy giludeSe Sl gwpp b () (Beios ol
9 oo (PSS 0 pSke VY 5 WY S o)
odd ille (JBgS ladrgr ) el Zl p 9519l
e ol ol i oy (8IS < iFin poryids L
9l ooy b odd 435 slaargr > JulSos (wong
bt JoSIols pSokS > pSde YFe g Y-
(V0) Slgiclare 5 coug omizmen 8l il (5l e
Sdiden ¥ g V0 ) o8 o pofans 3] oolitel 538 ol
Gl (oop shiieds (D5 drgr o ) Ll o)las
e (oob gl jle igne GBIl cage (Jhgagn (ol
(o) osis &l wbs wolb o a8 JuwlSed wgps
Ol Soun g liwjed 05y0 bl I ookl b cud
e ol l Jle pkpb pre (1855 Ere sl
Al 1) Slga ool By Sl JulSoss 5 5)9008 mong
(e 3 39290 (oole IS Sl Sy g 3 8


http://dx.doi.org/10.29252/rap.10.26.10
https://rap.sanru.ac.ir/article-1-947-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-15]

[ DOI: 10.29252/rap.10.26.10 ]

V¥ g 3Skes 1 Jsesi 5 Jgiie (Jo,ST5) (b sl igige ol oy il

2 (TVBN) wibie (Jobo 9 Jhgaga (gl JI 5 jlo
b Jedgyin doy> (ialS b plyy Galjdl ol sl Lislef
Jelse Jlde 3 o (Vb Cunglie Sl Slailis ol
g 3 i Ylas! (8) 5,5 b splow oaiSabel
2B pan (cladagy (y9 ) Cumsdid g Jidgyin Cons
O (Sl 4 3 Slee dxii > Jtie sl 0y
(FYAF) 28lm 02 13 (nygige

N I I
S ¢y (G5 09) 2 sbg (BuF L) el
2 Jees 9 Jgie (JoSlls gl oy oansedl
S yobdr B3 Jl o spSeilul Gl lele
09l > Oylear (PH/10) dg sald 095 S
OB cage Eye op & Joed g Jstte «JyS1o)lS
YEAY & clls 0 oudsSlangid 3,5 5l ot ol
b g 0993 YO LYY (slajsy )3 )5 5l om YA
P sl igee Wb e pol bl @l
GuF Jlom bare gl oop cuwy Sldl ials
25 Caols (e daxie SIS @l b opuisglSlongid
2930 Slgen JsSIp)S pogada CluS 5 cpl Cledl
S ooolaiol b opdisee ool adds by o] B (60)l50
rdsBlangid Gy Jl oy 5 Siled gl olas
b g Sl Cad i glSlongid o dxe 13U pas
Sy Caoles (V) Wilod S 45155 1) oolaiwl )50 (sl jlos
Feba g yimpe Ople prde 4 QLIS n o3y
oy pud dajleg Sl (yozen dinen 8L la sk
b 03etl Gup e 4 opd 9 biawgise doids s
oy Gk il by yigie cdly (V) cuol ljcawlus odlo
ol K Glea b g ey Culbus el el
@ 9dse (il M BF 4l @ el Gdske ©alee
ol Gl s g o> ol 40l g ) 23U porde
Slagol (Y1) cuol odal o JSKie L oagsle
d9d e (A (Joko davly b ool Gl 0ad (5 pSojll
sl o Cusl Jobo 019y slogyy (3l Bl Silaby oS
2090 T sk slacumwgied bug (pSgiw (3900 Lo,
M paseis oUly (oo dawly b (ool Gl dloo
slodsbs gl Gk 5 Jobo 090 ol Jl ks
(V) b 1y Ll B 4l T

s 039 0 ke JB e Jses g Jgie (J9)Sy)l
ol Jg 0,55 sl wals 09,5 b duslie (0 sl (slaplul
G Jgitto 05 C8L )3 09,5 3 (woosd (g (Slp oS
dSgodd )53 gy pSey g b bjles plo g ald 4
OIS W Gl e ELL(F Jg2) (p>4/-0)
oolatwl o cpdize diwly cpl g0 Wled)ST Aol 1) 548
ol Fol ol S ep g ope 3 i)l ojlas
e (V) sgpaly L3l Jlbs i g 45zl
S92 tston s JolSS (i 42 a3 el Gy
A5 dpnge slaciare (el 008 Camal Jelge
ol s S oo gla 33938l 3y 9 ludS Cumdg
Bowyil bulyd cod o)l (Siay (2l (5LS @l
5 «Sligel obj clale lS obj oS5 doj oS (5omen
sl ogllas (50 5l jieS” al Fnly (g9 a8 Sy
(ol Gl ) QO s Sl (oo 35 3)l9e
oy BLS e 3938l GBras I ossel  Cassa
(F7YR) 295 (1565 slaag>

P oeed g Job g o 0jy st
JsS1)8 5 Jsesd ©lSy sl ooy o5 S0y
S g S Caols ] 8L ] Kmn l03,S G yume
» el Pl e QI 4 5l pas g by Sgige ol
(YANFOF) L8l yid Mo JoulS 35 g

by joil 9 o ddgil dacumgipe dncumsii) sy
J9sS19)8 0953 b cod b ladeg 8
2o)> (g (Pe]0) 3,5 oS opa 4 Jed g Jgtie
ol opr oS cladre b gy
OExed g ald 09)5 Sl 1S (g3 e sobay Jsitte
boodd 435 sloargs (glp Cawgld & Jbgyin Cud
gl Jg (P</+0) 391 38 LS 095 &) s Joiia
oSI98 59l oy b o 435 sladaga b ()l gne
&S Camlodds u;'ls)‘)’f ‘C”L" u*‘ L gued s Jsess o
2 686 (Sl Ol 3 Sl 0550 bl 5] eolizd
Gl (1) Sy o sk slasbe (o e
(ol gl 5YL oy g el Dl L5 2] o by im
Pl Lesgae Jolee  blie 3 0 Cwglie ials
ORIB s dacwedd woyd (3 Vb &S (J)ge
9 2 meiene B b slasho Mg (o Cunglia

390 ¥V G 3 (1505 sladagn 53 eal Sbaplsl s s 2 Joes 9 Joiie <J9yS1)8 sols (otslol sbooys I ¥ Joun

{od 0ig pS Ve 2 il pS)

Table 4. Effect of experimental diets containing carvacrol, menthol and thymol on the weight of immune organs in
broiler chicks at day 42 of age (g per 100 g body weight)
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Table 5. Effect of experimental diets containing carvacrol, menthol and thymol on proportion of white blood cells in
broiler chicks at day 42 of age (in percent)
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Table 6. Effect of experimental diets containing carvacrol, menthol and thymol on the skin mflammatory response to
phyto-hemagglutinin injection in days 32 to 35 of age ' (in mm)
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Abstract

This study was conducted to evaluate the effects of diet containing inclusion of carvacrol,
menthol and thymol at 400, 200 and 200 mg/kg, respectively, on performance, cell-mediated
and humoral immune response using 96 broiler chicks in a completely randomized block design
in 12 replicates of 2 birds each. Feed intake reduced in birds received diet containing menthol
during days 14 to 42 of age (P<0.05). No change in weight gain and feed conversion ratio were
observed in birds fed with supplemented diets compared with control birds (P>0.05). Mean
antibody titer against infectious Bursal and Newcastle viruses was not differ for the chicks
received diets supplemented with carvacrol, menthol and thymol at day 42 of age (P>0.05).
Proportional weight of immune organs including the bursa of fabricius, spleen and thymus was
not affected by the addition of monoterpens in diet at day 42 of age (P>0.05). The percentage of
heterophils in blood was lower in birds grown on menthol-added diets than in control chicks
(P<0.05). The experimental diets reduced the inflammation induced by phytohemagglutinin
(PHA) injection at 6, 12, 24 and 48 hours after injection during days 32 to 35 of age (P <0.05).
Based on dermal inflammation caused by PHA injection, carvacrol, menthol and thymol did not
stimulate cellular immunity but showed significant anti-inflammatory activity.
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