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Effect of different levels of oak acorn on pancreatic chymotrypsin
gene expression in broilers chicken
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Primer Sequence Size bp Accession No. References
Chymotrypsin F: 5'- TGTGGAGGAACCCTCATTTC -3’ 155 NM_001277917.2 Designed by
R:5’- TCGTGCACAACGATCTTCTC -3 Primer3plus
B-actin F:5'- CTGTGCCCATCTATGAAGGCTA-3’ 139 NM_205518 (Yang et al.

R: 5-ATTTCTCTCTCGGCTGTGGTG-3' 2013)
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Chymotrypsin Treatment Expression rate P value Results
Day 21 15% oak acorn 0.77 0.80
20% oak acorn 0.61 0.73
Day 42 15% oak acorn 4.93 0.02 Up regulation

20% oak acorn

8.87 0.01 Up regulation

ool ot PSSRV 5 e eSO
4> .(Rawel et al. 2002; Taylor et al. 2007; Gan et al. 2016)
S Gl S50 FY e 53 OGO Rl (Ges
mpl 0as b i 5l U WIS e bl e g 3, dos Y
e ooy b &S 030 (UL Il Ja 5 ey 5 5acS
S JC PN [P S P [ CHPER ST O SPUR O S
05 O o ol 03 pmmes ke OF Ol
Dl bl ese 3T Gl Dl 55 8 53 e SseS
w5 S8 gosba sl Ol dald 05 S 4 Cond (5ol me
b pasiie e 55 S 5 e s Sk slae BT e
0> SSL sl il (i (Brannon 1990) <ol
il sy & (o mle) (2555 slaam sz IS olSans
s dle .(Mahmoodand Smithard 1993) owl sdls osls e
S Eel gl el bl dbes sl ol

Mahmood et ) i 558 slaar s> 53 o ,SOL s 5 ols

VFoY 3l /Y o Loy [ ooz 0590 /0y g9 <S55

S 5 sl Al g e 50 by 5 pH aSle JisTs Ll s
Helal etal. 2014; Cai ) s joas | s 9 W J3 L
CLole 3 Ju olS 5 a8l S ool sl (et al. 2015
ol Slhey Jas s wwl sl S) il il
25 (UsSsn oS3 il sl opde plnil (DB 5
(Rohn et al. 2002; Kooand )S o oS w31 Collad 4
<Jls .(Noh 2007; Thieleckeand Boschmann 2009)
S 3 Ol g5 4 Iy DS 5 Lo L 5T S 1s5L
e 53 LS5 VL S0k cdle Jle gl 5
Sl S Lot e (S gl L
B4 o IS b b bas e T L Jels s e g0
e s BB b Sl s B
Sergent et al. 2012; YoU ) 5,05 355 b o 31 L o] oS 5
2o ols s St (esdae Sldlas s (et al 2012
Wl 5518 sty aber Sl dan 3T 51 ok e


https://mg.genetics.ir/article-1-1748-en.html

[ Downloaded from mg.genetics.ir on 2025-10-17 ]

OLSan 5 (oLT 55 s dlaas

w3 Ol 9 bk ogm 85T Wgliio z glaw Wb

SRR CCH PY S PO JONC S Fi{ PO G P
Mo slagdon Sedsfon m2r 2 L I SlS 5 e
(eomen (RODN et al. 2001) 5 S 4ol |y ey 5 5oS aw s
O T PG JCIS CE | RS, O S
Sle Cel b s e Yo S5 e b eSS
XS o Sl Loyl pl s IR e S seS

.(Bonfili et al. 2008; Yang et al. 2011)
Sl bl e S8 23S et Ol e LS, by
5 Rl g ae o 53 2V ke 53 S spd e SIS
5o sboSon b S b b s LI
Gladesl 5 acndy ean Clbl s 6 (218 slaslos
Sl sl s diSuS Glads Ol aly S o oS |y wal

d’d:,.ﬁ‘g ,S....""
ol Sl Gl ba g anl o K8l ey sl )

)_};.2(5» L}’."DJJ";) ,gw.'” ¢ ;...L>u: 5

&lw

Ahmed A, Smithard R., Ellis M (1991) Activities of
enzymes of the pancreas, and the lumen and mucosa of the
small intestine in growing broiler cockerels fed on tannin-
containing diets. British Journal of Nutrition 65:189-97.
Bonfili L, Cecarini V, Amici M, Cuccioloni M, Angeletti
M, Keller J.N, Eleuteri AM (2008) Natural polyphenols as
proteasome modulators and their role as anti-cancer
compounds. The FEBS journal 275:5512-26.

Brannon P (1990) Adaptation of the exocrine pancreas to
diet. Annual review of nutrition 10:85-105.

Buraczewska L, Gdala J, Grala W (1989) lleal digestibility
of protein in pigs fed diets with peas of variable content of
protein and tannins. In: Recent advances of research in
antinutritional factors in legume seeds (pp. 181-4. Pudoc,
Wageningen, The Netherlands.

Cai X, YuJ, Xu L, Liu R, Yang J (2015) The mechanism
study in the interactions of sorghum procyanidins trimer
with porcine pancreatic a-amylase. Food chemistry
174:291-8.

Fani Maleki F (1998) Application of oak fruit in broiler
diets. Master Thesis in Animal Science, Faculty of

5 05 g S oS Sl sy QLA pdie ol (@l 1097
ol 2alS o gla il Law s (ols pms sba el W
AW ISP FCRPIRCICIC g R LRI S SUON JRCI P o
—WT 5 05 s S aeS Sl (ols s sba O 5 A
RPNl 4l s 1 S b LSL
(rmt 3 ez 3m) S el Sl o ks
oKas 3 ol oSS LS 2 Jdsay Yl

.(Mahmood et al. 1997) wsl . sl o5l

awslas 53 b (VL Tl 53 sdre slge 2 CLB LalS

«(Ahmed et al. 1991) =i Saxs 5o 5U b mhw L

Horigome etal. ) s 5 «(Buraczewska et al. 1989) S 4
Sl b bS8 el sus 55055 (1988
Cled Wil e S S BB sl 53 e I A DS S
Cmer XS Slee 26 2 S L aS slag sl
NS Glaml s Il e (Ses DS 5l
Sl 5 Skl Bl il e S eSS e S O
WU) L33 o 5l dlad 2alS 4 i 5 03ls i | Lo 5
sl o OlS 5 s s bl (et al. 2013

Agriculture, Islamic Azad University, Khorasgan Branch
(Isfahan).(In Farsi).

Feeny P, Bostock H (1968) Seasonal changes in the tannin
content of oak leaves. Phytochemistry 7:871-880.

Gan J, Chen H, Liu J, Wang Y, Nirasawa S, Cheng Y
(2016) Interactions of B-Conglycinin (7S) with Different
Phenolic Acids—Impact on Structural Characteristics and
Proteolytic Degradation of Proteins. International journal
of molecular sciences 17:1671.

Helal A, Tagliazucchi D, Verzelloni E, Conte A. (2014)
Bioaccessibility of polyphenols and cinnamaldehyde in
cinnamon beverages subjected to in vitro gastro-pancreatic
digestion. Journal of Functional Foods 7:506-16.

Hidayat C, Irawan A Jayanegara A, Sholikin MM,

Prihambodo TR, Yanza YR, Wina E, Sadarman S, Krisnan
R, Isbandi | (2021) Effect of dietary tannins on the
performance, lymphoid organ weight, and amino acid ileal
digestibility of broiler chickens: A meta-analysis.
Veterinary World 14:1405.

Horigome T, Kumar R, Okamoto K (1988) Effects of
condensed tannins prepared from leaves of fodder plants



https://mg.genetics.ir/article-1-1748-en.html

[ Downloaded from mg.genetics.ir on 2025-10-17 ]

w3 Oy bob ogu 85T Wglite z glaw Wl

[)U&uﬁ ) Lg;L:T;J}: G hoae

on digestive enzymes in vitro and in the intestine of rats.
British Journal of Nutrition 60:275-85.

Khandelwal S, Udipi SA, Ghugre P (2010) Polyphenols
and tannins in Indian pulses: Effect of soaking,
germination and pressure cooking. Food research
international 43:526-530.

Koo SI, Noh SK (2007) Green tea as inhibitor of the
intestinal absorption of lipids: potential mechanism for its
lipid-lowering effect. The Journal of nutritional
biochemistry 18:179-183.

Kumari M, Jain S (2012) Tannins: An antinutrient with
positive effect to manage diabetes. Research Journal of
Recent Sciences 2277:2502.

Longstaff M, McNab J (1991) The inhibitory effects of
hull polysaccharides and tannins of field beans (Vicia faba
L.) on the digestion of amino acids, starch and lipid and on
digestive enzyme activities in young chicks. British
Journal of Nutrition 65:199-216.

Mahmood S, Smithard R (1993) A comparison of effects
of body weight and feed intake on digestion in broiler
cockerels with effects of tannins. British Journal of
Nutrition 70:701-709.

Mahmood S, Smithard R, Sarwar M (1997) Effects of
salseed (Shorea robusta) tannins, restricted feed intake and
age on relative pancreas weight and activity of digestive
enzymes in male broilers. Animal feed science and
technology 65:215-30.

Mitaru BN, Reichert RD, Blair R (1983) Improvement of
the nutritive value of high tannin sorghums for broiler
chickens by high moisture storage (reconstitution). Poultry
Science 62:2065-2072.

Nam S, Smith DM, Dou QP (2001) Tannic acid potently
inhibits tumor cell proteasome activity, increases p27 and
Bax expression, and induces G1 arrest and apoptosis.
Cancer Epidemiology and Prevention Biomarkers
10:1083-1088.

Nobakht E, Muhaghegh Dolatabady M (2019) Effect of
Feeding Oak Acorn on Expression of IL-2, IL-13 and IFN-
v Genes in Bursa Fabricius Tissue of Broiler Chickens.
Poultry Science Journal 7:95-100.

Rajablu M (2010) The use of oak fruit in animal feed.
nternal newsletter of Golestan Agricultural Jihad
Organization, 4. (In Farsi).

Rawel HM, Czajka D, Rohn S, Kroll J (2002) Interactions
of different phenolic acids and flavonoids with soy
proteins. International Journal of  Biological
Macromolecules 30:137-150.

Rohn S, Rawel HM, Kroll J (2002) Inhibitory effects of
plant phenols on the activity of selected enzymes. Journal
of Agricultural and Food Chemistry 50:3566-71.

Rohn S, Rawel HM, Pietruschinski N, Kroll J (2001) In
vitro inhibition of a-chymotryptic activity by phenolic
compounds. Journal of the Science of Food and
Agriculture 81:1512-1521.

VFoY 3l /Y o Loy [ ooz 0590 /0y g9 <S55

Santos-Buelga C, Scalbert A (2000) Proanthocyanidins
and tannin-like compounds—nature, occurrence, dietary
intake and effects on nutrition and health. Journal of the
Science of Food and Agriculture 80:1094-1117.

Schaffert R, Lechtenberg V, Oswalt D, Axtell J, Pickett R,
Rhykerd C (1974) Effect of Tannin on In Vitro Dry Matter
and Protein Disappearance in Sorghum Grain 1. Crop
Science 14:640-643.

Sergent T, Vanderstraeten J, Winand J, Beguin P,
Schneider YJ (2012) Phenolic compounds and plant
extracts as potential natural anti-obesity substances. Food
chemistry 135:68-73.

Siebert KJ, Troukhanova NV, Lynn PY (1996) Nature of
polyphenol— protein interactions. Journal of Agricultural
and Food Chemistry 44:80-85.

Tanner CC, Clayton JS, Upsdell MP (1995) Effect of
loading rate and planting on treatment of dairy farm
wastewaters in constructed wetlands—I. Removal of
oxygen demand, suspended solids and faecal coliforms.
Water Research 29:17-26.

Taylor J, Bean SR, loerger BP, Taylor JR (2007)
Preferential binding of sorghum tannins with y-kafirin and
the influence of tannin binding on kafirin digestibility and
biodegradation. Journal of Cereal Science 46:22-31.
Thielecke F, Boschmann M (2009) The potential role of
green tea catechins in the prevention of the metabolic
syndrome-a review. Phytochemistry 70:11-24.
Varmaghani S.A, A. Y., Gharahdaghi A. A.and H J.
(2006) Usage Of Detannificated Oak Kernel (Dok) In
Broiler Diets. Pajouhesh-va-Sazandegi 19. (In Farsi).
Woyengo T, Nyachoti C (2012) lleal digestibility of amino
acids for zero-tannin faba bean (Vicia faba L.) fed to
broiler chicks. Poultry Science 91:439-43.

Wu X, Wang W, zZhu T, Liang T, Lu F, He W, Zhang H,
Liu Z, He S, Gao K (2013) Phenylpropanoid glycoside
inhibition of pepsin, trypsin and a-chymotrypsin enzyme
activity in  Kudingcha leaves from  Ligustrum
purpurascens. Food research international 54:1376-1382.
Yang F, Lei X, Rodriguez-Palacios A, Tang C, Yue H
(2013) Selection of reference genes for quantitative real-
time PCR analysis in chicken embryo fibroblasts infected
with avian leukosis virus subgroup J. BMC research notes
6:1-5.

Yang H, Landis-Piwowar KH, Chan T, Dou Q. (2011)
Green tea polyphenols as proteasome inhibitors:
implication in chemoprevention. Current cancer drug
targets 11:296-306.

You Q, Chen F, Wang X, Jiang Y, Lin S (2012) Anti-
diabetic activities of phenolic compounds in muscadine
against alpha-glucosidase and pancreatic lipase. LWT-
Food science and technology 46:164-8.


https://mg.genetics.ir/article-1-1748-en.html
http://www.tcpdf.org

