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This study was conducted to investigate the expression of pancreatic lipase gene and abdominal
fat deposition in broilers fed with different levels of oak acorn (OA). A total of 264 one-day old
Cobb 500 male and female chicks in a completely randomized design were assigned to 3
experimental groups with 4 replicates (22 birds/replicate). In the first treatment (as the control),
the chicks were fed corn-based diets (without OA), while in the second and third treatments,
experimental diets contained 15 or 20% OA, respectively. In order to determine the effect of
treatments on lipase gene expression at the age of 21 and 42 days, 6 birds from each treatment
were slaughtered and pancreatic samples were taken. Gene expression data were analyzed using
SAS and REST software’s. The results showed that the expression of the pancreatic lipase gene
was significantly higher in 15 and 20% OA treatments than the control group (P<0.05) on day
21, but significant difference in expression of lipase gene was not observed on day 42 (P>0.05).
Pancreatic lipase gene expression was significantly not influenced by bird’s sex (P>0.05). At 42
days of age, the relative weight of abdominal fat significantly increased in both OA treatments
and its amount was higher in female chicks than the males (P<0.05). In conclusion, the current
results indicated that consumption of diets containing 15 and 20% OA increased expression of
pancreatic lipase gene on 21 days of age but it had no effect on gene expression at 42 days of
age. Feeding birds with OA increased abdominal fat weight.

4[ Key words: Abdominal fat, Broiler, Gene expression, Lipase, Oak acorn. }

SuFlpl 5 108 S5 bl Sl wly lads
O S2als sl WTH 5 das Jooly L5 o lads
Ll o gladas Jolge das &l Wi glasls 55 O o
S S 5 S e S 55 o el e AT
(w2218 Ol b GRIBH iy o 228
G L sk s eed Sl Hlee (M 5
Ly o3l 2alS o se 0 gy 00 4 e S I 51531
Fouad and El-) Wy Ko > cladsle slaw ials
AL eSSl ,T OLS 5 0l ol s (Senousey, 2014

A o Care b e plie b Las e gla 5T OL

4o
S s S S Gl 53 pole (S55 Ol
ST Jts Obkily 5 0 059 SI8 b il 5 Slaw
i Sl Gl il sl s Ll el e
Al &S pla slacssloy 5 b ONSe (oS8 o 2 Gikas)
35 gy Ll a2ls JLis 4 1) SLEL S e ook 5 ST
ol oS e g 0S5 ol o sllasl o G o
S s edd b ae STy g5 Ol el S b Sl &S >
S b 5 oS @laml 5l 0T 5 eSS Kos Ok
3580 Jpamme Gl 5L ol 5 aBY asjl ialS Csl
5 S35 blss 4 0k o> Ol (Emmerson, 1997)

ﬂﬁﬂé/w &



...&}»@ﬁﬂﬁ}‘l’}l‘.w.}:‘;‘w)ﬁ

O, 5 Bouderoua) ELsl b o sladenl 3l s3L
b S el oSyl Al e (Y008
She L dlg oS (YIF 0K 5 Khodadoust)
ogmn 15550 534S bl sl wbls WS o S s
s 23l 21 5 Sl STL 5L 05 0 bk
il gl S s Mass ) el S e 550000
AL Sl 05 Ol s S8 e 055 p bk e

Mbda a)b)‘f'@ijféudq-}?-

by w9y 9 3Mg0
b 0353888 b S dm g askad YOF Sl G nl )3
IS 2 5 USSP L Gls) ilsT 05 S ¥ 500 OIS
axkd V) 5 5 askad V1) am g skl YY fold (LoEle3T dsl)
sl oty o Bolas els” cr S B s (esbe
ekl b bgus D53 a0l p (alST Glaer LS w5
Slidss Jo el 405 ool » 5 UFFDA i1, 5
b oS 6 JS g8 Ol s 8 s (143F) NRC
53 ealital 3550 bshioge 53 3 50 oS 20 U 5 S asden 6
oS osle Lo )3 O/YF 5 /AF FIA A CS 54 sy o
YV B Y e Sl bas e (Y)Y 0K 5 Nedaei) sy,
4385 SUY e b S FY B YY 5 55T o, b S,
3V o ) husn SUL s 3T e OLL 5 kil
¥ o oansd V) ao g axdas 7 toleiT Sl a3l (S5, FY
SL bl GaST 5 ey s iSOl (o5le anks
Dslous b 5 5 ok 1 g 05 5 0T fos 0 (5,876 50
4 e 3 2l O35 5 Som 0355 (ho 3 Ve Dl 3L (S
slaases 31 RNA Tl Al s Jae S eSb s
3 s 05bs oS8 TRIZOI 87 51 eslinal L« ol ST
S 5 oS 23S plnil oijle OS5 ) s bl
sk 535 30 jagds fSul 3l eslizal b odd adss RNA
(O JK8) aoys K 5,ET J5 5 (YALNM 5 Y#NM s
ciS LRNA L glazs, oG CDNA i Cgr s w

@@%ﬁ%/w

dl- ¢l s OlS 5 (Yt oS s Lee) Wik s
O3S 5 Llods JSa5 JouS 55 05 i b S5 5 S5
4 09 elasl b 1l Bl g edias
G STy Jles camse LOT 058 2 5 53T JSsl,
¥ OLs s Manach) ws o o O smlinST]
gl sy b Jols Gkl ilse bdsd Bk
OLSea s Uchiyama) wus™ feses |y b o cod o1
oz 53 b pig b Jloesl (sla uShaS™ L85 L 5 (Y41
331555 ST sle ol ST o 5T olen o sn 015
S edd 5 5 3T s (Y01 LK 5 YOu) 5L
ey e L obie ulS T S SO
doss Vi b O ot o dibs e gl kS5
ARl gy L ISl S Ol e 4 W SSL L Sles G b
Y 0L 5 ANN) cul s wslis S8 o
HFr s Ll (Vb dad by dile (b DS 5
e o sn BOT 5 ze 457 ls 395 OLE 5 Lo 552
war s (Y10 0Ss 5 Oliveira) sus 1 SSL 5L
S oeslial plpls L8 b ST G Gee s o
(S slize b (S glagosih) Gl oS 5
Gldss b« Lol ol (Y1) oL, s Uchiyama
2 oA ol e O T Sl jles o e ol gl
r Sl 03 el 5 e IS e 5 03,
@V polas ol S G0 e lx o 0355 A
l{cu.:,.i/;&h@f- 0 33 A 33 /0 Ol 4 sl s 5 Ly
o3 ol gz 5 BB s sba 1) (oS o x5S 55 e

.(Biswas and Wakita, 2001)
OT 51 eslizal Ol suias 0lis 3,18 51 (&5 45 Lok o gee
SR I p- u-ijilb Olge a g_s‘““:“ﬁf SBaz > 0, 4o
LS 5 sl (Y0 Ol Ses 5 BOjarpour) Wil o e
alie 5 (Y04 K 5 Correia) «SUE al asle Ji



JoSs pde SIBLAST Jijsle 5 51 oslizal b s () J5u)
K3 slaiiy s A5 sla Jis L SHET Jig 0oy
CS e beyg W ST e s el Ol 055
s oS 39 BY G 53 rmen (58 D)o LSS

.Mdﬁa}\&‘d)@dT&j})aM\&é&4.19‘5»

WAAO e j o sals psloa 220 (VYO Lol

CS a0 Loebosdd o S8 5HOVA QYL YR/YAL M Cll)
cDNA A eslanw! avUJ'Lw d‘,& J-Q)j, d,:la) ‘:“’“‘i)}i&
s e KT PR C R | Wap g U | P S RN B oo
NCBI il 5l ko Js dsl Loz g lugS sl 8

L3 8 (b PIIMEr 3 5i5sle 5 b 5 colazst sla ST

Real-Time PCR sk sy 53 oalaiul 390 S 53T Olasuin - Jooa

(bp) asks J b © )b ST g 05 ESTL 3 (gm w3 0 jlas Loj
CTGTGCCCATCTATGAAGGCTA
NM-205518 .
14 B-Actin
ATTTCTCTCTCGGCTGTGGTG
GAGTGGAAATGCCAGGATGT
\ov NM_001277382 Lipase
TAGCCCAGAAATCCATCAGG

Fros 4l 10 e 4 ol 8 Sle a5 A0 il Y s @
Real =715 )y b plonil 43610 Ste 4 31 5 Slo a5
23 e Sl a5l B-ACtin . 05 time PCR
Real- _:8715 .as eslizal (Y4AY) 0L, Kea 5 Yang 4l
s NTC 28Ty ol pen & oUss &yse 4 Time PCR
Lslsea s plowl  Saler 47 slacdy 53005 2 ¢l o NTR
SYBR-Green PCR =, S F uls aSTy »
Gl 5T 5 ads e S (05l S ,5) Master Mix
A S ¥ 05 ol (dn Sy V1) iS5 5,
b ki b 93 OT 515 (ads S p 8556 1+) CDNA
Slalsd 2S5 1 Olebl g i eslinel 1)y S Ve e
Y o s SHET s i pde 5 05 A polaz]
5288375 5 5L A ys & 58T U5 55 05 8 6 2SS

() JSK8) s el

s PCR 85 s 51T Jlasl mlin (glos oL shatea
BV/O DAA S+ /F VI EYO FY) Calies s A L gles
G 55T Jlasl slos o ol 5 A2 plosl (07 5 0770
G T Jlasl gl 5 515 o am 5 #0 (glos ¢ oluazs]
ST s ;\,?u;;u >y 07 gl & O3
Real Time PCR, BIO RAD CFX, 96 .X..s
@l S= Sl 4l 8 s o3lisel PCR 2815 plowil ) shateosy
OLd axdpuly & by e Jol dom o 5 d o dw Juls o&aus
Sode 4y 5318 Slo 45390 gles 45 45 5, CONA US4
3 S Fr s (B S51T Jlash) pss o o (i plowil 4ids )
3 oo aslh Ve Ol @ :\fuﬁb a5 A0 by
2 (B S5LT L) oo alo o 5 b ¥ Se 4 o8 S
A el 4B Yr Olej Sue gl 31 8 e 453 VY gles
,» (Melting Curve) w3 o s S 2l A e
318 Sl a3 0 adl 10 e @ 515 le a3 40 (gles

ﬂﬁﬂé/w D



06T 5 50g99 51— IS
M100 5 sk 3l 03 PCR Jguama b o 1 il RNA 12

Vs
(1 e 3) ACt 25, s REST Lijle 5 51 05 sl oS sl STy 5l ekl cwas (Cycle Thereshold) sl Ct
LYY OLa o PRaffl) s oslisa s p 03 g pm 05 5 Oa g0 ¢l Real-Time PCR

E ACtrarget(MEANcontrol"MEANsample) -AACt
( target)

OT Gb 5 05 (oms Olu 5 i 0305 513 (o ,ldae =Y

Ratio =
AC reference MEANCOD ro _MEANsam e 1 H =
)Ctreferencef erol ple) 54 s (Livak and Schmittgen, 2001) ws 5 aculowe

(Ereference :
03 Oy V] Sl somn Sl RANO U el 0o w3 5 (120) SAS iple i 51 eslizal b aesls flow
55 Syse 5 Jd L sANOVA

Yij = |..l+Ai +€jj Y Je
o STA canslr ke W codalin s lie Yij Jke al 53
b Sl amlie s 38 L 55 akile 3L 31 €5 5 bk
Loy 0 Jlisl gl o oSl glaals b 0505T Loy

35 9 o 05 PCR s [N Y Eref 5 Etarget A ges 93 )3

Al o s 505 1 IS CL UMV ACT 5 o e

aaqgal:s
);@S.‘; db‘,aa S 6”“"0)} cﬂj}' LsLM\Séli u"l"”‘ﬂ
Lgb doy3 Yo 510 oS b s slasles 55 S5, FY o

(P<e/ed) Sil izl (g ls gre 5 sba caalis b awslis s

S 392 EY (o 90 (g Az (oKD dbgze (3 (o B39 9 Blae (939 » Lol ogm LS Zobaw F1-T Juo

gs‘:“.l‘)'T slasles
SR8 Sle
P value SEM Y. 10 dali
VAW V/4% ¥&/0V FV/AQ *Y/YY (0.5 Glas 055
R Y Ak YA \/\‘\cb (O O35 Ao y3) (oo O 9

Q}Uﬂia'b.b)lgz‘,:.aa‘)TM‘)JY' S, do 2 ¥ L.Ia‘,lgs‘”nb‘)Tu\'éjb\bd}&iﬁiv\s&):\bc(b,lgj‘abb‘b}u\e)liyd\qu—dajiR‘:L;J:JAUSJ:?IMLZ

(P10 ol ls e caliin i o o b o a 53 s S0k




Coa o (S5a) $Y-1) s S Shg Gpan
S 3 s S sy golsgme Sl bk Calise
dzils (S O3 LRl bk oS s me glaes
o sbopl Ol LLs (Y414 O, 5 Moradalipour)
bt g bow g Bl 5 3 s BB e 8 3 8
2 S gy DOl L e WSS gy ol e
AS oAby pme g sl S8L Ll Loasle
.(Butterwith, 1997)

sdins Ol Oluabl b las Olge 4 S o 45 S
ol Wil s 5 Gl 0 0k gy JS ol
.,\;JLeJi;_; Sl ys o JSals &S sl >}>.-)v.aadh..:>|
S WL oslsl Bl & 3l bl o 5 Sy Ol 038
5 ol gl s 5o O ayls g iy Dlllle 4 5L
(oS g Ol bk oge Sl a)sm 03 JB e tasy
S 5 oslizal 350 bl mhaw il el e 4 Sl Sa
o 3 Slam SES GIF e (Posn Ll b o
OS5 4 sy 00 | roman ABL azdls St Lot g
5 Lsh 4 AS 55 e ssba sk oge 53 3 g 0
A3 g Sl ST S Gl 0 3,18 S Jlasl 1y 3 5 Ol S
Lils 3 bare & Lbs s Sl B LSS
oo b Dbl o o8in o (51 il 2os 5 o sllaet
NE el Jaes Loyl 5 551 5 Lsd 4085 ol eedn SLB L
(Yoo ¥ oL Kes 5 Alcicek) k8

W85 il else 4 fm asY 3 g 035 e g Ol
TUMOVA ) 3 ls Koy 0y 5 o) (39 cmir ¢y dis
S das e Ol ey ol ls .@nd Teimouri, 2010
093 Jsb 53 YL 055 Rl esle e 4 S 5 i
35 oS b e g e OG5 5 (P</00) Cils 3y,

(O Jsd) P</00) 54 5 slaas o I 2iw o3le (laas o>

WAAO e j o sals psloa 220 (VYO Lol

4 bk o Sl oslinal s 87 S 8 0 Keags S
o 038 p I3 sme ST oy Aoy YO 5 Y O ldde
Sinaei and ) cult 288 Gbars S8 o
Houshmand, 2016; Rezaei and Semnaninejad,
20393 0Ll (WS o (o OJ3 Gl <S5 (2016
LS dald o5 8 4 S s 4l bk LS plaar
sBouderoua) s 5 S (s wdn o3 al p oldb e e
b B Splke pSle ey s b oS (Y4 0
4 (Js ST, (A8 oS 5 5 (68) 05 m il 035330 a3,
A o fn SalBT ST w2 55 0 8 e 00 Ol
YA G 53 ald glaf o b alin 53 1y a8 035 & (WS
€355 b5 (5355 PO Slpl L Ll sls 2alS Sy,
4 6 Gulel cple o slad b o NIBIL AL A
bbby o el b3 o ped @S5G

slaast (Khosravinia, 2013) 5,5 ¢S5 8 slas il
Gslb slao o L dis sls Ol (¥4 +)) Wakita , Biswas
Ode 4 (Jo DLS 5 51 28) s Gl y3 g Aoy V/O-2/0
A Ol & oz ol i 1) e g O 055 55, YO
S RB b b ol s 0 JsplS s WSS
N Fp S Ll by Sl BalS Oladees 3L el
d5rse b pse dlsn ko g ba g o i 53 s A sl 5T
Crowell, ) w55 0L o 035 L2l s 1y ollE s
S Gl WS SIS 0Ky sn (1999
oS b e g s ged SO, Pl b oy gl
;1 (Crespo and Esteve-Garcia, 2001) wzals ¢ S
Sl 1 bsb o5 53 3 50 o2 3 (2 YL o2 8 10T
W S5 S sl Wil o508 pLE b o
oslizul & iy sl (Y4 F OIS s Khodadoust)
250 2S5 db e g A Lol bt g o 0 B |
S ol Siagn 5o Sl a5 b i sdaline (g1 e L

ﬂﬁﬂé/w D



(ST99EY (aw) 395 0399 ObL 10 (oK dbgxe (2 3 (o U39 9 Bhlao U39 OW 39 » i FI-T Jou

0 SAIS VARV Yivs (¢ 5) 04 033
N4 V/45 *a/0F FE/YA (0 5) oS g e 05
Y Y \ala V5P (0 035 Ao y3) (oS oo oo 033

ol b ablie gl ol SO a5 5 L5 e WSSl 251
5 S S S e i S Sl sT
et S 33k n Sl 5T S
sl s ui,‘}f oK 3 Shes c.s'“‘:f oS5 J‘jl" sz

Y oL s Puvaca)

(P<100) Cnl I3 e ctlin i (35 o b o 53 b Kole oglis B-D

S 05 0l S 258 o 0dalin ¥ Jgil 55 57 glailen
Sestizul i, YV s (P>0/00) ity 3b W SSL
2 ARG S 05 0k Jlsae IBI Case bk o
ol S Sl ) ol s (P<0/08) w3 & dals | awwlis

Lgl.ar.lj'\d)t@.o s gl 4T | 55k enls S LA b 4

9L 9T G 58 Ll SL Sl OF (o Ol 3 i 9 Boled ST-E Jeoe

AR +/FA \#/Y¥ \IZAA AR
/Y AR \V/av ANY AR

V£ 1v/0e? Ve/9° S

\V/aY VAPV \V/5 ST

Sl A0 Lok & ge 55T do s Yo (ol 8 1o y3 Yo aogl B e 35T o y3 V0 (S5lom & o o35 10 bl 1 o5lizd 3 3) b g oS =53 Gl Ly dals § o tals

oS AL sy el S G b s e o
Gk SIS S b AL Gl pres 358
SWMRNA s Calize ool 3l 4 oeie & o 555y Sl o
Wicker and Puigserver, ) ssi . Jolb o5 0
Gloz Glimpm 4 fuly 53 0diS ean slan 5T (1990
4 Sl S S ol gk Oy 5 S (VL e o 5
Sliions 55 0303 Cod pobat e (Al pudlSe &K
sl Wl oy S ds OLS 5 Gng5l S Wsls Ol
g 4V PPM b s Jpes Wlea Jo LSS

T s bl S o 5T Slomd g (288 slaar g

P00 sl ls e caliin i 3 o b o n 53 S0l

0350 VN (23S Sl 53 5L 05 0l Rl 4 ey b
2t B Yl o L age 035581 O Ol
435y Jhal e ASL @il (g 2) ke 2l g gun
o 03 GBS G BIE T s Sl s
4 536 b ol ol (Sl B arn g oS sba 56T
e Al 03 05 0k GRIPIL 5 s U pae DI ade
Gl bk oses i i &S 6 S 0les blasl 8 5l 515

e oRIP el e o sladwl 5 o YL ol

3L 53 Sl sk (Il e e 0 s gLl 2 L gL
e Lo 5 (PL) ol S5 5L 0Ly bl 53 35 0 1 SO




Cileien (slasled b 5o FY Se 4 & 255 laer g o
oSS 5L 05 Ol i Sl ol gae Dl ki ks i
sdalin \ Ko 5 F Jod 53 48) (P>4/00) A sdaline
Lo Sl 55 e 4S5 Olg e ol (s
oS JolS anr i s 0 ot g o 38, VU L b (sl s
(Yood o, Kes 5 Bouderoua) b . el 1S
Sl g8 g o 2l 1L dzals Hlebl (Y4 40) ol Kea 5 HUr
e BOT 318 o8aus (56 5 8 S s b ok i
ol L5 a8 Jess 1) 56 ol lasST s Ly
S oy SISl Lol 4 o 1 o ¢
KB DS Ol e o SRIP L S OIS o e
Ojs 2 5 5L 05 Ol p3 ks sl sk s 53 2 g0

Lol 0355 IS oS o

128 4
B4

32 1

16

Expression Ratio

VWAAOlis je oald (}J&Qf&} AY0 ol

Cd b 0058 JolS @ a5 bl e S seS 5 e S
s I Ol e 3 edn Sl 5T Clb
b Ll 0L S0 Slalls (Ye Y 0L Kes 5 Lee)
ST L) outnall 5 (slagn 5T 5 Shos & o5 Lol 0LE
oS dn sla 5T Sl Il sl (S 5 Gl s
OLea 5 AlCICEK) w5 8 o 035, (oS 50 sladsho 53
G g e S LSS 4 bdshe mul (Y00F
Jos e 5T sk (slaod 15 L o plio uiies 25T
s Williams) st 05 ol 53 a3 b L ply JUEsl s
oge 33 355 DS 5 Sl (S open (V00 F O Sn
S 03 0l SRl g o g s CablB ST L b
SBLE s s JB SLS 5 5l (S Al edd Ll STL
Gl S (gl S Lyls JSse GAnT S 53 e A

(Y eeF oL s Williams) wes Sl oJ ke

- - -
lipaze 15, 21day

- - -
lipaze 20, 21day

y T Y T T Y
lipaze 15, 42day lipaze 20, 42day

Gene

S I9EY 9T ymw 58 Ll SO Sl OF (omd O STy box-plots 0903wy =Y S
(S8 TN G 3 dald 4 S Aoy Yo Sl 3 W 05 0l :lipase 20, 21 day « Sis, 1Y e 03 dald 4 S Ao ys V0 Sl s W 05 0L :lipase 15, 21 day

S5 PY e 5 als & s o3 Y e 55 5L 05 0L ilipase 20, 42 day 555 FY e 55 dals 4 G s 53 10 e 55 5L 05 0L :lipase 15, 42 day

%(ﬁ%/w @



...&}»@ﬁﬂﬁ}‘l’}l‘.w.}:‘;‘w)ﬁ

Sl S Cal eds IS sl s w1y st
oS s slow 5T 655 2 &ls o jlas FaSles
3l (Ko OT SMin & Gled 05558 5 o S 56D o
sods s B L OLS 5 (Y @l Kes s Moreno)
(OS5 g il Jul oo 5l (ol 4 55 sdie slge b S5
sMartel) syls Ko o 5 LS 5 Ks b oS 5 lie
S 5 S5 DS 5 b g ol (101 0,8
5 Sl Ol o oy g b Jelse ST s
B SFosn Fe g5 st Glos Open s o fule

(e ol s Basmacioglu) 5,8
3 (s 48 gomen o 5 O 53 3 g g (o IR ST sbes
5 Dbl G e 3 s mse G S5 AL el
Sphsr oS e S @ Gl b LUl
Ol 28 (YF I, s Bohannon-Stewart)
Aoy Wip e & Sl el e SIS o S5
Kassim and ) was a8 00 o J5 5 oS8 o
YU Yl (YA L Kaes s Fan Suwanpradit, 1996
g GRIFIL ol tasn 5 ST 55 e 00
S g IR Cr e i b b e sl 5T e
G Ml S oS, Gl GRlP Ll el
oo 288 5 asY CaS o Shas @il O3y Lol 50
o595 ol (Y e O s Yalcing 5us S L
dod e plie BT 55 B S L it B AL ey

ﬁ);&,“—!é}j‘@“ﬁ wﬁ)ﬁcb.ﬂuulf.\.&b al)s

G5l s il Pl 4 e S Az e SRIPl L e,
g0 s e shaly 53 g e 55 85kl 35 8 e
v Y o NIy e Sulg s 0,8 I8 eslinad
c{)b&@ E) Rezae') J.sJ? &K& 4.bj>u S upj.,a:-
Bam w336 (b)) Jsb SLS 5 Sl aamg L (YeoF
5 (Y QLS 5 Frazier) does boss, b gé sl
gy by s O 055 ol p VY &S Lo 1) il o

Il WSUaS 1S5 L ool ol (Jansman, 1993) was

@@%ﬁ%/w

Oy s Sl Gl O e ol DL assy & il
FAS, ME,) C 2 el i & b g o 557 60005 51 (5
b b b e lS” 503 5l (& Ok s 28 1 (LXR
CPT-) 288 Glaar s> A4S 13 O 2 sladenl O gensltnST)
s Huang) was . i 1, d, ACOX1, PPAR,
b sl sladslh Gpae lpl (VY OLISGs
5058 A e e 66 o 5 O el i 0 S e
s b S G 3 05 g
5 S e Sl Glad B Lol wds e
X8 O, n 5 L8 uxsls (6 a8 sy 15 7 o
Sl odr s as 8 G b S Vel s DS 5
S 53 O Sl O el ST 501530 (ST g5 53 5 5 5
= SR 5 oS o e st o 8L A5 Sl
5055 533550 5 I8 Olpen bl rimmas o 2 sl sk
38 o 055 A o a5k 53 S8 o e 2l
Sl 3l g aals ol LS 5 oles ST ad s b osdle 4
Sl sS6 Ol 2l L 55 5 A8 e (6,8 gl 0355 03 o
b spol & bl 53T 6 5l S g S3L (a5
s (Meydani and Hasan, 2010) .S . 5,8 o>
S g b e ke ESL ple 5 o2 sbdL 5o 5L
S By S e 65 e T Cp el sy T
A LT o Al 5V ke e 5o il
(YOF O 5 Nagy) 558 o cdalin Sl 45,5
S Ngh Jeate Gl ke GLeSa 4 Ll 5 oS ot
Er 2 e Sy par Sl elSapen il
S35 p okd plnil Slalas Sl (Krogdahl, 1985)
Llgr Shg Gyl oF Chle o culols 0l s
Griffiths and ) ass 1550 5,18 o&Kaws 551, 5L cdles
S 56 @V glackle & J-,5 (Moseley, 1980
S Ol sl 53 1y 318 5L ol wlg
¥ « « gL (Longstaff and McNab, 1991) uas

2 0T G e Ll ol 5 (5 SLS 5 51 bk o g O3



&Uo

Ahn, J.H. Liu, Q. Lee, C. Ahn, M.J. Yoo, H.S.
Hwang, B.Y. and Lee, M.K. (2012). A new
pancreatic lipase inhibitor from Broussonetia
kanzinoki. Bioorganic & medicinal chemistry
letters. 22(8):2760-2763.

Alcicek, A. Bozkurt, M. and Cabuk, M. (2004). The
effect of a mixture of herbal essential oils, an
organic acid or a probiotic on broiler performance.
South African Journal of Animal Science.
34(4):217-222.

Basmacioglu Malayoglu, H. Baysal, S. Misirlioglu,
Z. Polat, M. Yilmaz, H. and Turan, N. (2010).
Effects of oregano essential oil with or without
feed enzymes on growth performance, digestive
enzyme, nutrient digestibility, lipid metabolism
and immune response of broilers fed on wheat—
soybean meal diets. British poultry science.
51(1):67-80.

Biswas, A.H. and Wakita, M. (2001). Effect of
dietary Japanese green tea powder
supplementation on feed utilization and carcass
profiles in broilers. The Journal of Poultry
Science. 38(1):50-57.

Bohannon-Stewart, A. Kelley, G. Kimathi, B.
Subramanya, S.H.K. Donkor, J. Darris, C. Tyus, J.
Payne, A. Byers, S. Hui, D. and Nahashon, S.
(2014). Expression of potential regulatory genes
in abdominal adipose tissue of broiler chickens
during early development. Genetics research
international, 2014.

Bojarpour, M. Bahmaninia, E. Ebrahimi, R. and
Fayazi, J. (2010). Evaluate effects of different
inclusion of oak kernel with determine food
potential oak kernel substitute with corn seed on
broiler chickens ration. Research Journal of
Biological Sciences. 5:17-19.

Bouderoua, K. Mourot, J. and Selselet-Attou, G.
(2009). The effect of green oak acorn (Quercus
ilex) based diet on growth performance and meat
fatty acid composition of broilers. Asian-
Australasian Journal of Animal Science. 6:843-
848.

Butterwith, S.C. (1997). Regulators of adipocyte
precursor cells. Poultry science. 76(1):118-123.

Correia, P. Leitao, A. and Beirao-da-Costa, M.L.
(2009). The effect of drying temperatures on
morphological and chemical properties of dried
chestnuts flours. Journal of Food Engineering.
90(3):325-332.

WAA e j o salspsloa 225 (VYO Lol

ey & Lyl Gk ) aweT Gl 5 bagms, b
SR el (s S5 S 05 S st b S5 s
59, (,..A.a ol u;"..alfja.k.& QL.;JJ ol ladss a5
O e gy0p il s Jis 4 (Yoo ¥ O s Kumar) |,
Lol 51 onl e 0o g hls s 4 bgh e SV b
535 @5 Il g (s U eSS [
(S AL s el ste 035 4 (G50 ae] (Sl
o3lizal oplply (bl o G2l Bl (WSE g 5 SRS O 055
sb o, 53 bl s Lo ys Y 510 clawj\ oo G‘Y‘,la
Sl tass 5315 (st JaSe b (s (6 Ak pole 4 LS

G

Lok oy Yo 510 melaw loslazal eols 0L bt ol =W
Glaar s SSL 5L 05 Ol ey V) Sde 4 0 o
BY G 5D 0T 5l e GY b oslizal bl sls il 0 1y 2858
B b 3 sl WSO 5L 05 0l 53 68 (S5
25 b8 Gl o 53 bk ose Sl eslinal ¢ hass o)
oS g Ol RIP s (A Ok 5 o slae Ll 5
Sl i oS 03 e DS 5 51 b agen pl B b 51 S
B8 o 8l s dal i s eslital Sl e Ol s
3 g n gy 355 (6 ey a5 ST ol SlB ST )
2 S 05 Ol s G el p S5 ) )
S el 5 )y p alee S 53 g 2 O grelidnS)
Sope Kb DS 5o Shas S S n Gla S 55 s

3,8

Sl 3wl
038 Sty 655 e o&slajT oty 51 ab s

O._:" (abu‘ BE b L & °’Uu;?l> uﬂ.&@.ﬁ (,.:\> ‘C}‘N\i oKisls

Db e 3yl 5 a5 L s oL Eas

ﬂﬁ(ﬁé/w O



...&}M@ﬁﬂﬁ}‘l’)l‘.“}?‘;‘w)ﬁ

Crespo, N. and Esteve-Garcia, E. (2001). Dietary
fatty acid profile modifies abdominal fat
deposition in broiler chickens. Poultry science.
80(1):71-78.

Crowell, P.L. (1999). Prevention and therapy of
cancer by dietary monoterpenes. The Journal of
nutrition. 129(3):775-778.

Emmerson, D.A. (1997). Commercial approaches to
genetic selection for growth and feed conversion
in domestic poultry. Poultry Science. 76(8):1121-
1125,

Fan, H.P. Xie, M. Wang, W.W. Hou, S.S. and
Huang, W. (2008). Effects of dietary energy on
growth performance and carcass quality of white
growing Pekin ducks from two to six weeks of
age. Poultry science. 87(6):1162-1164.

Fouad, A.M. and EI-Senousey, H.K. (2014).
Nutritional factors affecting abdominal fat
deposition in poultry: a review. Asian-
Australasian  journal of animal sciences.
27(7):1057-1068.

Frazier, R.A. Deaville, E.R. Green, R.J. Stringano,
E. Willoughby, I. Plant, J. and Mueller-Harvey, I.
(2010). Interactions of tea tannins and condensed
tannins with proteins. Journal of pharmaceutical
and biomedical analysis. 51(2):490-495.

Griffiths, D.W. and Moseley, G. (1980). The effect
of diets containing field beans of high or low
polyphenolic content on the activity of digestive
enzymes in the intestines of rats. Journal of the
Science of Food and Agriculture. 31(3):255-259.

Huang, J. Zhang, Y. Zhou, Y. Zhang, Z. Xie, Z.
Zhang, J. and Wan, X. (2013). Green tea
polyphenols alleviate obesity in broiler chickens
through the regulation of lipid-metabolism-related
genes and transcription factor expression. Journal
of agricultural and food chemistry. 61(36):8565-
8572.

Hur, S.N. Molan, A.L. and Cha, J.O. (2005).
Effects of feeding condensed tannin-containing
plants on natural coccidian infection in goats.
Asian- Australasian Journal of Animal Science.
18(9):1262-1266.

Jansman, A.J.M. (1993). Tannins in feedstuffs for
simple-stomached animals. Nutrition research
reviews. 6(1):209-236.

Kassim, H. and Suwanpradit, S. (1996). The effects
of dietary energy levels on the carcass
composition of the broilers. Asian-Australasian
Journal of Animal Sciences. 9(3):331-335.

@%(ﬁ;/w

Khodadoust, S. Mohammadzadeh, A. Mohammadi,
J. lIrajie, C. and Ramezani, M. (2014).
Identification and determination of the fatty acid
composition of Quercus brantii growing in
southwestern Iran by GC-MS. Natural product
research. 28(8):573-576.

Khosravinia, H. Ghasemi, S. and Rafiei Alavi, E.
(2103). Effect of savory (Satureja khuzistanica)
essential oils on performance, liver and kidney
functions in broiler chickens. Journal of Animal
and Feed Sciences. 22(1):50-55.

Krogdahl, A. (1985). Digestion and absorption of
lipids in poultry. The Journal of nutrition.
115(5):675-685.

Kumar, V. Elangovan, A.V. Mandal, A.B. Tyagi,
P.K. Bhanja, S.K. and Dash, B.B. (2007). Effects
of feeding raw or reconstituted high tannin red
sorghum on nutrient utilisation and certain welfare
parameters of broiler chickens. British poultry
science. 48(2):198-204.

Lee, K.W. Everts, H. Kappert, H.J. Frehner, M.
Losa, R. and Beynen, A.C. (2003). Effects of
dietary essential oil components on growth
performance, digestive enzymes and lipid
metabolism in female broiler chickens. British
poultry science. 44(3):450-457.

Lee, M.S. Kim, C.T. and Kim, Y. (2009). Green tea
(-)-epigallocatechin-3-gallate  reduces  body
weight with regulation of multiple genes
expression in adipose tissue of diet-induced obese
mice. Annals of Nutrition and Metabolism.
54(2):151-157.

Livak, K.J. and Schmittgen, T.D. (2001). Analysis
of relative gene expression data using real-time
quantitative PCR and the 2— AACT method.
Methods. 25(4):402-408.

Longstaff, M.A. and McNab, J.M. (1991). The
effect of concentration of tannin-rich bean hulls
(Vicia faba L.) on activities of lipase (EC 3.1. 1.3)
and o-amylase (EC 3.2. 1.1) in digesta and
pancreas and on the digestion of lipid and starch
by young chicks. British Journal of Nutrition.
66(1):139-147.

Manach, C. Scalbert, A. Morand, C. Remesy, C.
and Jimenez, L. (2004). Polyphenols: food
sources and bioavailability. The American journal
of clinical nutrition. 79(5):727-747.

Martel, F. Monteiro, R. and Calhau, C. (2010).
Effect of polyphenols on the intestinal and
placental transport of some bioactive compounds.
Nutrition research reviews. 23(1):47-64.



Meydani, M. and Hasan, S.T. (2010). Dietary
polyphenols and obesity. Nutrients. 2(7):737-751.
Moradalipour, A. Muhaghegh-Dolatabady, M. and
Houshmand, M. (2019). Effects of Different
Levels of oak acorn in the diet on Pancreatic
Weight and  expression of  pancreatic
Charboxypeptidase gene in Broiler Chickens.
Journal of Animal Science (Pajuhesh and
Sazandegi), 31(121), 39-52. (In Farsi).

Moreno, D.A. llic, N. Poulev, A. Brasaemle, D.L.
Fried, S.K. and Raskin, 1. (2003). Inhibitory
effects of grape seed extract on lipases. Nutrition.
19(10):876-879.

Nagy, H.M. Paar, M. Heier, C. Moustafa, T. Hofer,
P. Haemmerle, G. Lass, A. Zechner, R. Oberer,
M. and Zimmermann, R. (2014). Adipose
triglyceride lipase activity is inhibited by long-
chain acyl-coenzyme A. Biochimica et Biophysica
Acta (BBA)-Molecular and Cell Biology of Lipids.
1841(4):588-594.

National Research Council (1994). Nutrient
requirements of poultry (9" rev. ed). National
Academy Press, Washington, DC.

Nedaei, F. Houshmand, M. Parsaei, S. and Meamar,
M. (2017). Effect of oak acorn and dietary
methionine level on performance, some organs
weight and tibia characteristics in broiler chicken.
Iranian Journal of Animal Science. 48(2):219-228.
(In Farsi).

Oliveira, R.F. Goncalves, G.A. Inacio, F.D.
Koehnlein, E.A. de Souza, C.G.M. Bracht, A. and
Peralta, R.M. (2015). Inhibition of pancreatic
lipase and triacylglycerol intestinal absorption by
a pinhao coat (Araucaria angustifolia) extract rich
in condensed tannin. Nutrients. 7(7):5601-5614.

Pfaffl, M.W. Horgan, G.W. and Dempfle, L.
(2002). Relative expression software tool
(RESTO®) for group-wise comparison and
statistical analysis of relative expression results in
real-time PCR. Nucleic acids research. 30(9):36.

Puvaca, N. Stanacev, V. Glamocic, D. Levic, J.
Peric, L. and Milic, D. (2013). Beneficial effects
of phytoadditives in broiler nutrition. World's
Poultry Science Journal. 69(1):27-34.

Rezaei, M. and Semnaninejad, H. (2016). Effects of
different levels of raw and processed oak acorn
(Quercus castaneifolia) on performance, small
intestine  morphology, ileal digestibility of
nutrients, carcass characteristics and some blood
parameters in broiler chickens. Poultry Science
Journal. 4(2):127-138.

WAA L j e solopsloas ;25 VYO, led

Rezaei, M. Nassiri Moghaddam, H. Pour Reza, J.
and Kermanshahi, H. (2004). The effects of
dietary protein and lysine levels on broiler
performance, carcass characteristics and N
excretion. International Journal of Poultry
Science. 3(2):148-152.

SAS. (2005). User’s Guide. Version 9. SAS
Institute. Cary. NC.

Sinaei Kh and Houshmand M. (2016). Effects of
Dietary Inclusion of Raw or Treated Iranian Oak
Acorn  (Quercus brantii  Lindl.) on the
Performance and Cecal Bacteria of Broilers.
Poultry Science Journal. 4(1):73-79.

Tumova, E. and Teimouri, A. (2010). Fat
deposition in the broiler chicken: a review.
Scientia Agriculturae Bohemica. 41(2):122-128.

Uchiyama, S. Taniguchi, Y. Saka, A. Yoshida, A.
and Yajima, H. (2011). Prevention of diet-induced
obesity by dietary black tea polyphenols extract in
vitro and in vivo. Nutrition. 27(3):287-292.

Wicker, C. and Puigserver, A. (1990). Expression
of rat pancreatic lipase gene is modulated by a
lipid-rich diet at a transcriptional level.
Biochemical and  biophysical  research
communications. 166(1):358-364.

Williams, R.J. Spencer, J.P. and Rice-Evans, C.
(2004). Flavonoids: antioxidants or signalling
molecules? Free radical biology and medicine.
36(7):838-849.

Yalcin, S. Ozkul, H. Ozkan, S. Gous, R. Yasa, 1.
and Babacanoglu, E. (2010). Effect of dietary
protein regime on meat quality traits and carcase
nutrient content of broilers from two commercial
genotypes. British poultry science. 51(5):621-628.

Yang, F. Lei, X. Rodriguez-Palacios, A. Tang, C.
and Yue, H. (2013). Selection of reference genes
for quantitative real-time PCR analysis in chicken
embryo fibroblasts infected with avian leukosis
virus subgroup. BMC research notes. 6(1):1.

You, Q. Chen, F. Wang, X. Luo, P.G. and Jiang, Y.
(2011).  Inhibitory effects of muscadine
anthocyanins on a-glucosidase and pancreatic
lipase activities. Journal of agricultural and food
chemistry. 59(17):9506-9511.

ﬂﬁ(j@i/w )



