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1- Perdix perdix
4- Alectoris rufa

2- Alectoris graeca
5- Galliformes

3- Alectoris chukar
6- Phasianidae
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1- Low-density lipoprotein
4- Eicosapentaenoic acid

2- Very low-density lipoprotein
5- Docosapentaenoic acid

3- High-density lipoprotein
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Table 1. The composition of the diets and their chemical analysis (expressed as Kg/1000 Kg)
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Table 2. The fatty acid composition of the control and experimental diets (percentage of total fatty acids)
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Figure 1. Interaction effect of oral fish oil and time (Day of experiment) on daily egg production in Chukar partridges
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Table 3. Effects of oral administration of fish oil on productive and reproductive traits in Chukar partridges
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1- Hydroxymethyl-glutaryl-CoA reductase
4- Acyl-CoA oxidase

2- B-oxidative
5- Fatty acid synthase

3- Carnitine palmitoyltransferase-1
6- Malonyl-CoA
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Table 4. Effects of oral administration of fish oil on selected blood attributes in female Chukar partridge
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Figure 2. Interaction effect of oral fish oil and time (Day of experlment) on blood cholesterol level in Chukar
partridges.

clale o MJUA U Lis LS"?"{ ouLo) Lglma)b

laazdl, o.’.‘ (p>+1+0) cépis b 2lo 9y (55U
55 Sgye ) wdn glaal L pb (g5 3)50 )
5 Slgded widyS cabypy Y-Kal o slaswl oS
S95 Linlejl poligS e cledy Wy o a5 (VANYFY)
oS OS5 s 53,5 GBS ol Sty ol il
Py pb Sgn (Rl cuw ©ejlpd )3 0y (ale ()
oigh SighShl ol glaodyslyd ad (855 slag e
U 0eSgp Ol il oged & by SNl
s 4L 090 SubgrsS) il g clale ials
WS o w35 |y pluS gy 5 g adngilisse) cole
(10)
o g pudS Clle o)Ly (S9iS glaadly Aol
ladesl (LS polaw & (L35S (sladag ) pyw
ol odmlie .8l (6l W3S cdlyd YK oy

(< +140) )l (gl ine gl kel By o gyl (glaSike g, 4 5 @D

S SbSS was e i SeS slaaisl
(p=+/+Y) LDL cdale 5,8 cdlyd ol 84, (o o
lbaiy S b dunlie 55 el py (P=+1-0) 555 5
ol b iagd do slaaml b aul o (F Joio) aisl
Gy il opsd gludlpue G gladel a5 Wb

,Le(a ! 51)9>w>a WS ,'sT collad mgu‘, X1l
9 9.»...»)5 (\A) Cond L)’“"?) M.olf ‘ ‘5,«5.) )lfj)l.w la‘ s.\.;9.w
Sotoss 5 o5 $o5 CBE LialS (1) LSy
Ol a1y 10,8 cdlpy YKl Cppal & S
iyt o ot ol i iy il
() 558, 505 Slagcgm 2 i ] ol
xS0l pyo oulgud] Clle S ingh 3 4 S]

Ol (1) OhlSen 5 (g8 S )l olal s Lol s
SY A oS o e S5 clale alS csS
chle Jalfl 4 s cdby b oy (oo

1- A9-fatty acid desaturase


http://dx.doi.org/10.52547/rap.11.29.75
http://rap.sanru.ac.ir/article-1-1072-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/rap.11.29.75]

AN

Sledb] jgin s Lials |y 156 5 bl wuils S

2 Sl jed salid) g e Mg e 0)byd (63L
o Bl ygps .l adlilb 4 o)y semg SS
ool (6 Cos a5l e 4 Sufgloried (slaolis
d9d 0 i Lgd Al NS HE Y-Kel oy
O PV sk 3B 295 plonl o] o ola gy
My g Mg 3Ses p G Vb g Oda by e
IV She S women x5 B ewyp 390 e
Wile (S slaoaominld (il cuw (alo (s9) (oo
rlply b S5 5 LDL whpudS5 ol Jg s
Tolw Bpas daulyay S5 5 ) chle p olps
ste 25 3 )Slas Sy s Wl oo ¢ ple (1E9) 155U

WA 50l /YR oyleds /el Jlo (o Slde sleating

o g Chgw droys alo gy Gejliy Bras oS ol
> Gl (4l slacu sk )3 1) ploenl A8 5 mauls
a0y V-l Gy sladw]l ©xejlyy GBras (YF)
ol oy slacdl o gy claswl opl clale il
@ () )UK 3B 0k wandS Lo g Cogw p Wl oo oS
2oy Yol g ol Bpae | & 0903 (0
condS 5 P88l oy (sl oo oy LBlgS e
P b o5 b SIS Jobre endS il
chale  obl » & 398 Ol oliy (B)leS s
1) 350 55 Sy bl 5 55 o 5 S
ooy ol edel Cusday claaidl, @By o (o)
Gey 48y 84 oy (Shes ped o5 v ol

Ded o 0)y 9 Shed Grae p 6l ol e > (ke

&l

. Abdulla, N.R., T.C. Loh, H. Akit, A.Q. Sazili, H.L. Foo, K.Y. Kareem, R. Mohamad and R.

Abdul Rahim. 2017. Effects of dietary oil sources, calcium and phosphorus levels on growth
performance, carcass characteristics and bone quality of broiler chickens. Journal of Applied
Animal Research, 45: 423-429.

. Abdulla, N., T. Loh, H. Akit, A.Q. Sazili, H.L. Foo, R. Mohamad, R.A. Rahim, M. Ebrahimi

and A. Sabow. 2015. Fatty acid profile, cholesterol and oxidative status in broiler chicken
breast muscle fed different dietary oil sources and calcium levels. South African Journal of
Animal Science, 45: 153-163.

. Ahmad, S.A., M. Yousef, M.A. Sabri, Z. Kamran. 2012. Response of laying hens to omega-3

fatty acids for performance and egg quality. Avian Biology Research, 5: 1-10.

. Alagawany, M., S.S. Elnesr, M.R. Farag, M.E. Abdel-Hack, A.F. Khafaga, A.E. Taha, R.

Tiwari, M.I. Yatoo, P. Bhatt, S.K. Khurana and K. Dhama. 2019. Omega-3 and omega-6
fatty acids in poultry nutrition: Effect on production performance and health. Animals, 9:
573.

. Basmacioglu, H., M. Cabuk, K. Unal, K. Ozkan, S. Akkan and H. Yalcin. 2003. Effects of

dietary fish oil and flax seed on cholesterol and fatty acid composition of egg yolk and blood
parameters of laying hens. South African Journal of Animal Science, 33: 266-273.

. Bou, R., F. Guardiola, A. Barroeta and R. Codony. 2005. Effect of dietary fat sources and

zinc and selenium supplements on the composition and consumer acceptability of chicken
meat. Poultry Science, 84: 1129-1140.

. Bozkurt, M., M. Cabuk and A. Alcicek. 2008. Effect of dietary fat type on broiler breeder

performance and hatching egg characteristics. Journal of Applied Poultry Research, 17: 47-
53.

. Buitendach, G.C., F.H. De Witt, A. Hugo, H.J. Van Der Merwe and M.D. Fair. 2013. Effect

of dietary fatty acid saturation on egg production at end-of-lay. South African Journal of
Animal Science, 43: 126-131.

. Cachaldora, P., P. Garcia-Rebollar, C. Alvarez, J.C. De Blas and J. Mendez. 2006. Effect of

type and level of fish oil supplementation on yolk fat composition and n-3 fatty acid
retention efficiency in laying hens. British Poultry Science, 47: 43-49.

10.Cherian, G. 2008. Egg quality and yolk polyunsaturated fatty acid status in relation to broiler

breeder hen age and dietary n-3 oils. Poultry Science, 87: 1131-1137.

11.Crespo, N. and E. Esteve-Garcia. 2003. Polyunsaturated fatty acids reduce insulin and very

low density lipoprotein levels in broiler chickens. Poultry Science, 82: 1134-1139.

12.Cortinas, L., J. Galobart, A.C. Barroeta, M.D. Baucells and M.A. Grashorn. 2003. Change in

a-tocopherol contents, lipid oxidation and fatty acid profile in eggs enriched with linolenic
acid or very long-chain ®3 polyunsaturated fatty acids after different processing methods.
Journal of the Science of Food and Agriculture, 83: 820-829.

13.Del Hoyo, J., A. Elliot and J. Sargatal. 1994. Handbook of the birds of the world. Vol. 2.

New World Vulture to Guineafowl. Lynx Edicionel. Barcelona, Espana, 638 pp.


http://dx.doi.org/10.52547/rap.11.29.75
http://rap.sanru.ac.ir/article-1-1072-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/rap.11.29.75]

AY Kz ool oSS s slaaomial 5 a5 sy 3:Skes s s o) 055U g S

14.Donaldson, J., K. Pillay, M. Madziva and K. Erlwanger. 2015. The effect of different high-
fat diets on erythrocyte osmotic fragility, growth performance and serum lipid concentrations
in male, Japanese quail (Coturnix coturnix japonica). Journal of Animal Physiology and
Animal Nutrition, 99: 281-289.

15.Ebeid, T., Y. Eid, A. Saleh and H.A. EI-Hamid. 2008. Ovarian follicular development, lipid
peroxidation, antioxidative status and immune response in laying hens fed fish oil-
supplemented diets to produce n-3-enriched eggs. Animal, 2: 84-91.

16.Gonzalez-Esquerra, R. and S. Leeson. 2000. Effect of feeding hens regular or deodorized
menhaden oil on production parameters, yolk fatty acid profile, and sensory quality of eggs.
Poultry Science, 79: 1597-1602.

17.Gulliver, C.E., M.A. Friend, B.J. King and E.H. Clayton. 2012. The role of omega-3
polyunsaturated fatty acids in reproduction of sheep and cattle. Animal Reproduction
Science, 131: 9-22.

18.Hermier, D., D. Catheline and P. Legand. 1996. Relationship between hepatic fatty acid
desaturation and lipid secretion in the estrogenized chicken. Comparative Biochemistry &
Physiology, 105: 259-264.

19.Hosseini-Mansoub, N. and Y. Bahrami. 2011. Influence of dietary fish oil supplementation
on humoral immune response and some selected biochemical parameters of broiler chickens.
Journal of Agrobiology, 28: 67-77.

20.Keshavarz, R., A. Akhlaghi, M.J. Zamiri, M.R. Jafarzadeh Shirazi, F. Saemi, A.A. Akhlaghi,
M. Zhandi, M. Afrouziyeh and M.J. Zuidhof. 2019. The long-term oral administration of
thyroxine: effects on blood hematological and biochemical features in broiler breeder hens.
Poultry Science, 0: 1-6.

21.Khatibjoo, A., H. Kermanshahi, A. Golian and M. Zaghari. 2018. The effect of n-6/n-3 fatty
acid ratios on broiler breeder performance, hatchability, fatty acid profile and reproduction.
Journal of Animal Physiology and Animal Nutrition, 102: 986-998.

22.Kinsella, J.E., B.R. Lokesh and R.A. Stone. 1990. Dietary n-3 poly-unsaturated fatty acids
and amelioration of cardiovascular dis-ease: possible mechanisms. American Journal of
Clinical Nutrition, 52: 1-28.

23.Kinsella, J.E., B.R. Lokesh, B. German, J. Swanson and M. Zuniga. 1987. Eicosanoid
synthesis and membrane enzymes are affected by dietary fat level and ratios of n-6 and n-3
polyunsaturated fatty acids. In: Lands WEM, ed. polyunsaturated fatty acids and eicosanoids.
Champaign, IL: American Oil Chemists’ Society, 416-418.

24.Krogdahl, A. 1985. Digestion and absorption of lipids in poultry. Journal of. Nutrition, 115:
675-685.

25.Kumar, P., S. Tiwari, T. Sahu and S.K. Naik. 2015. Influence of selenomethionine and
omega-3 fatty acid on serum mineral profile and nutrient utilization of broiler chicken.
Veterinary World, 8: 164-169.

26.Liu, D., H. Veit and D. Denbow. 2004. Effects of long-term dietary lipids on mature bone
mineral content, collagen, crosslinks and prostaglandin E2 production in Japanese quail.
Poultry Science, 83: 1876-1883.

27.Mousa, S.A., S.M. Abdel-Raheem, H.A. Abdel-Raheem and A.L.S. Sadeek. 2017. Effect of
dietary fat sources and antioxidant types on growth performance and carcass quality of
Japanese quails. International Journal of Poultry Science, 16: 443-450.

28.Navidshad, B. 2013. Effects of dietary inclusion of fish oil, soybean oil, palm oil or
conjugated linoleic acid supplementation on performance and meat fatty acid composition of
broiler chickens. Research on Animal Production, 4: 35-46.

29.Navidshad, B. and F. Mirzaei Aghje Gheshlagh. 2013. A Survey on the possibility of
concurrent enrichment of broiler chicken meat with CLA and n-3 type PUFAs. Research on
Animal Production, 5: 26-43.

30.Newman, R.E., W.L. Bryden, A.C. Kirby, L.H. Storlien and J.A. Downing. 2005. Dietary n-
3 and n-6 fatty acids alter avian glucose Metabolism. British Poultry Science, 46: 104-113.

31.Newman, R.E., W.L. Bryden, E. Fleck, J.R. Ashes, W.A. Buttemer, L.H. Storlien and J.A.
Downing. 2002. Dietary n-3 and n-6 fatty acids alter avian metabolism: metabolism and
abdominal fat deposition. British Journal of Nutrition, 88: 11-18.

32.0lomu, J. and V. Baracos. 1991. Influence of dietary flaxseed oil on the performance,
muscle protein deposition, and fatty acid composition of broiler chicks. Poultry Science, 70:
1403-1411.


http://dx.doi.org/10.52547/rap.11.29.75
http://rap.sanru.ac.ir/article-1-1072-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/rap.11.29.75]

AY WA 50l /YR oyleds /el Jlo (o Slde sleating

33.Palmer, R. 1990. Prostaalandins and the control of muscle protein synthesis and degradation.
Prostaglandins, Leukotrienes and Essential Fatty Acids, 39: 95-104.

34.Pappas, A., T. Acamovic, N. Sparks, P. Surai and R. McDevitt. 2005. Effects of
supplementing broiler breeder diets with organic selenium and polyunsaturated fatty acids on
egg quality during storage. Poultry Science, 84: 865-874.

35.Phetteplace, H.W. and B.A. Watkins. 1990. Lipid measurements in chickens fed different
combinations of chicken fat and menhaden oil. Journal of Agricultural Food and Chemistry,
38:1848-1853.

36.Qiaochua, W., F. Dandan, M. Meihu and Z. Tao. 2017. Differentiating between fertilized and
unfertilized eqas prior to incubation based on oxygen flux measurement. International
Journal of Agricultural and Biological Engineering, 10: 243-251.

37.Qureshi, A., N. Qureshi, J. Hasler-Rapacz, F. Weber, V. Chaudhary, T. Crenshaw, A. Gapor,
A. Ong, Y. Chong and D. Peterson. 1991. Dietary tocotrienols reduce concentrations of
plasma cholesterol, apolipoprotein B, thromboxane B2, and platelet factor 4 in pigs with
inherited hyperlipemias. American Journal of Clininical Nutrition, 53: 1042S-1046S.

38.SAS. 2003. User’s Guide: Version 9.1 edition. SAS. Inct., Carry., NC.

39.Smith, M., K. Soisuvan and L. Miller. 2003. Evaluation of dietary calcium level and fat
source on growth performance and mineral utilization of heat-distressed broilers. Poultry
Science, 2: 32-37.

40.Surette, M., J. Whelan, K. Broughton and J. Kinsella. 1992. Evidence for mechanisms of the
hypotriglyceridemic effect of n-3 polyunsaturated fatty acids. Biochimica et Biophysica Acta
(BBA) - Lipids and Lipid Metabolism, 1126: 199-205.

41.Touchburn, S., J. Simon and B. Leclercg. 1981. Evidence of a glucose-insulin imbalance and
effect of dietary protein and energy level in chickens selected for high abdominal fat content.
Journal of Nutrition, 111; 325-335.

42.Van Elswyk, M., B. Hargis, J. Williams and P. Hargis. 1994. Dietary menhaden oil
contributes to hepatic lipidosis in laying hens. Poultry Science, 73: 653-662.

43.Walton, J., J. Bond, R. Julian and E. Squires. 1999. Effect of dietary flax oil and hypobaric
hypoxia on pulmonary hypertension and haematological variables in broiler chickens. British
Poultry Science, 40: 385-391.

44 Wong, S., P. Nestel, R. Trimble, G. Stoker, R. lllman and D. Topping. 1984. The adaptive
effects of dietary fish and safflower oil on lipid and lipoprotein metabolism in perfused rat
liver. Biochimica et Biophysica Acta (BBA)-Lipids and Lipid Metabolism, 792: 103-109.

45.Zollitsch, W., W. Knaus, F. Aichinger and F. Lettner. 1997. Effects of different dietary fat
sources on performance and carcass characteristics of broilers. Animal Feed Science
Technology, 66: 63-73.


http://dx.doi.org/10.52547/rap.11.29.75
http://rap.sanru.ac.ir/article-1-1072-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-06 ]

[ DOI: 10.52547/rap.11.29.75]

Research on Animal Production, Vol. 11, No. 29, Autumn 2020 ..........ouiuitiniitit et eiiiee et e ee e e et eee e et et aeeeaaeneaaas 84

The Effects of Different Fish Oil Levels on Productive and Reproductive
Performance and Blood Attributes In Female Chukar Partridges
(Alectoris Chukar)

Arman Abdollahi*, Amir Akhlaghi?, Mohammad Javad Zamiri®, Ali Niazi*,
Shahryar Kargar?and Zarbakht Ansari Pirsaraei’

1 and 3- PhD Student in Animal Physiology and Professor, Department of Animal Science, School of Agriculture,
Shiraz University, Shiraz, Iran
2- Associate Professor, Department of Animal Science, School of Agriculture, Shiraz University, Shiraz, Iran
(Corresponding author: aakhlaghi@shirazu.ac.ir)
4- Professor, Institute of Biotechnology, School of Agriculture, Shiraz University, Shiraz, Iran
5- Associate Professor, Department of Animal Sciences, Sari Agricultural Sciences and Natural Resources University,
Sari, Iran
Received: December 19, 2019 Accepted: May 19, 2020

Abstract

The effects of different levels of fish oil on productive and reproductive performance as well
as serum biochemical indices in female Chukar partridges were evaluated. Thirty-six 1.5-year-
old laying Chukar partridges and 12 age-matched males (female: male ratio of 3:1) were divided
to four experimental groups (three replicates of three birds each) in a completely randomized, to
orally receive 0 (control), 0.1, 0.2, or 0.3 mL of fish oil on a daily basis for 21 successive days
where the control birds received 0.3 mL normal saline solution only as the sham control group.
The birds had a free access to feed and fresh water and were weighed weekly. The eggs (n=271)
were collected once per two hours during the photophase (8 times daily) for the last 21 days of
the treatment period (from 7 through 28 d of experiment). Blood samples were collected on d 0,
10, and 21 of the trial to analyze selected biochemical attributes. Although administration of 0.2
mL fish oil increased the egg production and fertility rate, the difference was not significant as
compared to the control group (p> 0.05). Feed intake, body weight, and daily weight gain were
not influenced by the different levels of fish oil. A significant decrease in egg weight was
detected in fish oil-fed birds where partridges receiving 0.2 mL fish oil recorded the lowest egg
weight among the experimental groups (p< 0.05). Similarly, the birds administered with
different levels of fish oil had lower serum total cholesterol and triglyceride levels compared to
the control group where the lowest records were found for 0.3 mL fish oil level. The interaction
effect of fish oil level and time on serum total cholesterol was significant (p=0.02). The serum
levels of LDL and glucose were decreased in partridges receiving 0.3 mL fish oil (p<0.05). No
significant changes in the serum concentration of VLDL, HDL, total protein, calcium, and
phosphorus were found during the trial. Data suggested that oral exposure of Chukar partridge
to 0.2 mL of fish oil had poitive effect on egg production and fertility rate. However, egg weight
was decreased. Oral administration of 0.3 mL of fish oil may decrease serum total cholesterol,
triglyceride, LDL, and glucose in partridges.
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