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Shss Gypae 4 bl (ialS 4 e NPY o5 ol
& Cuol odds o)i5 1bsS sladsgs )0 (VOA) 258 o0
I s eed e wope 4 alaals 53938l L
g asl ISl gyl dne sbar ppw Y(HDL) Vi
b oigpsed ¢ (LDL) omb JBs b (sl oljee

E«_Lwl).,.c dhbug)% LY J;ls ):).QL.Q'.A dl)b Qlaals b
503 (chie s (B) Cusl (PUFA) &5 Sgm x> L
g e Sbdd JS clale 5 (1) 3,0 (oYL s cols
ORIB B 51 (F) amd e 8 b 0w 1) g oed
ol 5 Ladl Gl 4 pxie cales » NPY 5 ol

1- Poly unsaturated fatty acid

2- High density lipoprotein

3- Low density lipoprotein


http://dx.doi.org/10.52547/rap.12.34.164
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.17.4
http://rap.sanru.ac.ir/article-1-1220-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518622.1400.12.34.17.4 ]

[ DOI: 10.52547/rap.12.34.164 ]

154

wbeS Gl sl g R HEVESS ISV 03l amonsl (o (gdily dsge

9 s3S Clld lise Sl Slie s jobdy ST (59 g
Slials b osds jlows S cladg &S oS WD jastie
4 Jold 09,5 b dunlie ;o (wlals doys VIO (gol> o))
ol g gledl oy ladeal 5 Jopds prals
CubsS cuaS gl cuiseS Y Kl g £ Kal e
O ol & ob gl ol adlles (VA) s (55U
39290 gledlpd 2 ladeel 3929 Jdsa oy (o0 |y el
4 |y o)l b oy 890 el 3 L oS alaals o
0938l &S wmdy o ol b imgh Lwly uen jd 008
bl je Gy laawl deog S 4 oy 4 lials
I b op Wi Sl y Sl (Sl
2 g owlidl uS I NPY 45 sl alaals b ey aydss
b boye NPY (5 oSl o dagi b b ials oo cély
» Sl Gyl cwl 50l Jols ol g Ll eudas
S o JiSlge SnplSio b J ooy 555 Oy
ol &S wlials Gl b 4is b o JyuS S cél
Pz oS 9 A8 cld wwul bl G slassl
Iy a8 colled) wad o Hl 8 80 Cov (gdgds Uy

(A8 (oo 35S ) (52 o299 Sl

Voo lin 1YY ojlos /om3jlsd Jlo ool Clilg (slosimg}

s 4 '(TG) 2y puddS 55 5 '(VLDL) ol (b JSe
aalsg HDL oSl s 4 (V) 20 0 dwlS (g)ly jxe
duSy S 4 @8 sl Bl plo Sl g s o)l
ol 33,5 08 collad Lol crgn g NS e o
Bl Sl S collad Lly (pen 3 4535 Glo Gl e
IRl Shes cdlyy Il jdaie 4 NPY plo
OB b ogeyen S g Pl Lais )3 A5 0k o
o medplie 5 Giluopdd 0 emes )b
S opdd oo a8 3 (I8 (g 5 Lolaeg S
P9 Ao bt 58S ]y 6 5 canl (g5 23)
@ s 0ylgd ) 3l Sl g )3 S e 033 095
NPY 5 (ot 40 238 (0 0093 L2 2)lg 9 03,5 3555
Oed 3 &S (g ) sl G5yl oS wdal Jts
w3 b elme e 3 NPY 05 plo ad ()]3S dal,
oade pzzed (VW) 350 58 5 w2y jl it 5SS
2o &S 0555 alsS g (55l Pl pas oS el ol

(F) 22,5 o idin NPY i g ()5S (g5l
Soy on & hegh ol Gagh @ls b
C S Gyge alials Ab b osd jlog 155 sladses
)l‘w L;[md?? LS a)'b.il 2 Lg)bu_;:w Qs‘iﬁ PUENA ULMJ
4.0, 2525 ald 05,5 b duslie o ailials b b e
OS2 5 el oy 4 bgype 1S (05 S 5 o5 S0
0y 53 dilaals &l 1o )d BV 58 slajles 4 by AS

&l

10.

11.
12.

Allen, Y.S., T.E. Adrian, J.M. Allen, K. Tatemoto, T.J. Crow, S.R. Bloom and J.M. Polak. 1983.
Neuropeptide Y distribution in the rat brain. Science, 221(4613): 877-879.

Bahmani, M., A. Zargaran, M. Rfieian-Kopaei. 2014. Identification of medicinal plants of Urmia for
treatment of gastrointestinal disorders. Revista Brasilia de Farmacognosia, 24(4): 468-480.

Beck, B. 2006. Neuropeptide Y in normal eating and in genetic and dietary-induced obesity.
Biological Science, 361(1471): 1159-1185.

Barani, M., N. Afzali, S.J. Hosseini-Vashan. 2017. Effects of dietary inclusion of extruded
hempseed (Cannabis sativa L.) on performance, carcass components, humoral immune response and
plasma lipid profile of broiler chickens. Animal Production Research, 6(2): 39-49 (In Persian).

Callaway, J.C. 2004. Hempseed as a nutritional resource: An overview. Euphytica, 140(1-2): 65-72.

Daneshvar Amoli, A., S. Esmaelkhanian, M.R. Sanjabi and S.A. Mirhadi. 2019. Investigation of
polymorphism of some microsatellite markers in Baluchi sheep population. Research on Animal
Production, 10(25): 96-103 (In Persian).

Didarkhah, M. and E. Dirandeh. 2018. The effect of probiotic and prebiotic supplements on
performance and health of Baluchi growing lambs. Research on Animal Production, 9(21): 36-45 (In
Persian).

Fetterman, P.S., E.S. Keith, C.W. Waller, O. Guerrero, N.J. Doorenbos, et al. 1971. Mississippi-
grown Cannabis sativa L.: preliminary observation on chemical definition of phenotype and
variations in tetrahydrocannabinol content versus age, sex, and plant part. Journal of Pharmaceutical
Science, 60(8): 1246-1249.

Gholizadeh, M., J. Fayazi, R. Valizadeh, H. Kharrati-Koopaee, G.R. Dashab. 2020. Polymorphism
of some microsatellites of chromosome 3 and their association with wool production in Baluchi
sheep. Animal Science Journal, 33(127): 31-42 (In Persian).

Gholizadeh, M. and M. Najafi. 2017. Association of genetic variation in exon 1 and 3 of FSHB gene
with litter Size in Baluchi sheep. Research on Animal Production, 8(16): 177-182 (In Persian).
Gibson, G. and M. Roberfroid. 2008. Handbook of prebiotic. CRC Press. 65-112.

Hendriks, H., T.M. Malingré, S. Batterman and R. Bos. 1975. Mono-and sesqui-terpene
hydrocarbons of the essential oil of Cannabis sativa. Phytochemistry, 14: 814-815.

1-Very low density lipoprotein

2-Triglyceride


http://dx.doi.org/10.52547/rap.12.34.164
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.17.4
http://rap.sanru.ac.ir/article-1-1220-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518622.1400.12.34.17.4 ]

[ DOI: 10.52547/rap.12.34.164 ]

&

13.

14.

15.

16.
17.

18.

19.

20.

21.
22,

23.

24,
25.

26.

27.

28.

LS Gl el g (eablueme Lo jras w3l dumonsl o o s05]) drgue

sl diaS 53 (NPY)Y sty o5 ol » haals ol b i 51 g

Jamalpour, M., M. Dadpasand, H. Atashi, A. Niazi and H. Kharrati-Koopaee. 2018. Bioinformatics
and phylogenetic analysis for 5" UTR region of neuropeptide Y gene and its association with body
weight and egg production traits in Fars native chickens. Iranian Journal of Animal Science, 49(3):
453-458 (In Persian).

Karamshahi Amjazi, K., G.h. Jalilvand, O. Dayani and M.D. Banadak. 2019. Effects of feeding
hemp seeds in diets with different levels of crude protein on Performance, Digestibility, Ruminal
metabolites and Synthesis of Microbial Protein in Baluchi fattening lambs. Journal Ruminant
Research, 7(2): 33-58 (In Persian).

Klok, M.D., S. Jakobsdottir and M.L. Drent. 2007. The role of leptin and ghrelin in the regulation of
food intake and body weight in humans: a review. Obesity Reviews, 8(1): 21-34.

Inui, A. 2000. Transgenic approach to the study of body weight regulation. Pharmacological
Reviews, 52(1): 35-62.

Leeson, S., J.D. Summers and L.J. Caston. 2001. Response of layers to low nutrient density diets.
Journal of Applied Poultry Research, 10(1): 46-52.

Mahmoudi, M., P. Farhoomand and A. Azarfar. 2012. Effect of graded levels of hemp seed
(Cannabis Sativa L.) on performance, organ, weight and serum cholesterol levels on broilers.
Journal of Medical Plants, 11(9): 121-129 (In Persian).

McMinn, J.E., C.W. Wilkinson, P.J. Havel, S.C. Woods and M.W. Schwartz. 2000. Effect of intra-
cerebro ventricular a-MSH on food intake, adiposity, c-Fos induction, and neuropeptide expression.
American Journal of Physiology-Regulatory, Integrative Comparative Physiology, 279(2): R695-
R703.

Richard Barb, C., R.R. Kraeling, G.B. Rampacek and G.J. Hausman. 2006. The role of neuropeptide
Y and interaction with leptin in regulating feed intake and luteinizing hormone and growth hormone
secretion in the pig. Reproduction Research, 6(131): 1127-1135.

SAS. 2005. SAS/STAT User’s Guide: Statistics. SAS Institute Inc, Cary, NC, USA.

Sato, I., H. Arima, N. Ozaki, M. Watanabe and M. Goto. 2005. Insulin inhibits neuropeptide Y gene
expression in the arcuate nucleus through GABAergic systems. Journal of Neurology, 25(38): 8657-
8664.

Shahverdi, A., M. Ghracherlo and S.A. Hoseini. 2009. Evaluation of properties of extracted oil from
cannabis seeds. Food Science and Nutrition, 2: 52-60 (In Persion).

Small, E. and A. Cronquist. 1976. A practical and natural taxonomy for Cannabis. Taxon, 405-435.
Thorsell, A., L. Caberlotto, R. Rimondini and M. Heilig. 2002. Leptin suppression of hypothalamic
NPY expression and feeding, but not amygdala NPY expression and experimental anxiety.
Pharmacology Biochemistry and Behavior, 71(3): 425-30.

Wang, X.S., C.H. Tang, X.Q. Yang and W.R. Gao. 2008. Characterization, amino acid composition
and in vitro digestibility of hemp (Cannabis sativa L.) proteins. Food Chemistry, 107(1): 11-18.
Wortley, K.E., K.D. Anderson, J. Yasenchak, A. Murphy and D. Valenzuela. 2005. Agoulti-related
protein-deficient mice display an age-related lean phenotype. Cell Metabolism, 2(6): 421-427.

Wren, A.M., C.J. Small, C.R. Abbott, W.S. Dhillo and L.J. Seal. 2001. Ghrelin causes hyperphagia
and obesity in rats. Diabetes, 50(11): 2540-2547.


http://dx.doi.org/10.52547/rap.12.34.164
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.34.17.4
http://rap.sanru.ac.ir/article-1-1220-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-13 ]

[ DOR: 20.1001.1.22518622.1400.12.34.17.4 ]

[ DOI: 10.52547/rap.12.34.164 ]

Research on Animal Production, Vol. 12, No. 34, WiInter 2022 ........oiiuiniirintintiteeet it e et eeee e e e e e e e e e e e eaeaeaas 171
The Effect of Feeding Cannabis Seed on NPY Gene Expression in Baluchi Sheep

Mahboubeh Rashedi', Ali Esmailizadeh®, Mohammad Reza Mohammadabadi®
and Hamed Kharati Koopai*

1- Graduated M.SC. Student from Shahid Bahonar Universi(tjy, Kerman, with a Master's degree in Genetics and
Animal Breeding
2- Professor of Animal Sciences, Shahid Bahonar University, Kerman, Kerman, Iran,
(Corresponding author: aliesmaili@uk.ac.ir)
3- Professor of Animal Sciences, Shahid Bahonar University, Kerman, Kerman, Iran
4- Graduated PhD in Biotechnology, Biotechnology Research Institute, Shiraz University
Received: July 17, 2021 Accepted: September 11, 2021

Extended Abstract

Introduction and Obijective: Baluchi sheep is one of the best wool breeds in Iran, it is well-
known as high tolerance breed against dry weather and lack of forage. In this study, the effects
of supplementing diet with cannabis seed on NPY gene expression in heart, liver testis, back fat
and longissimus muscle tissues in Baluchi sheep were investigated. NPY is one of the most
important genes involved in regulating appetite and energy balance and its most notable effect is
stimulating feed intake.

Material and Methods: 12 Baluchi male lambs were randomly divided into two groups. The
first group was fed a control diet containing 14 percent crude protein and the second group was
fed a diet containing 14 percent crude protein and supplemented with 10 percent Cannabis seed.
At the end of the 110 days fattening period, the animals were slaughtered and tissue samples
were collected and properly frozen for RNA extraction. Total RNA was extracted from tissues
and cDNA was constructed following RNA quality and quantity control. In order to approve
c¢DNA synthesis, PCR reaction was used to amplify a fragment of B-actin control gene with a
length of 112 bp. Real Time PCR was performed to evaluate NPY gene expression. Gene
expression data were analyzed by REST software.

Results: The outcomes of statistical analysis indicated that the fold change of NPY gene
expression between control and treatment group was significant for liver and back fat tissues
(p<0.05). Moreover, we found that NPY gene expression was 9.82 and 1.03 times higher in
liver and heart of the lambs treated with Cannabis seed compared with the control group,
respectively. In back fat, longissimus muscle and testis gene expression levels decreased 6.46,
2.73 and 1.18 times between treatment and control groups, respectively.

Conclusion: It may be concluded that addition of Cannabis seed to the diet affects the lamb
fattening performance through the increased liver tissue activity and modifying fat tissue
metabolism. Due to the fact that the NPY gene is associated with the regulation of appetite and
energy balance, the effects of cannabis on the Froduction capacity of lambs through molecular
mechanisms can play a significant biological role in liver tissue.
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