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Extended Abstract

Background: Many factors, including disease and stress, can suppress the immune function of
broilers and threaten their health. Vitamins A and E are fat-soluble vitamins that play an important
role in the production, growth, and protection of tissues and cell membranes, cell proliferation
and differentiation, and embryonic development. They are also effective in modulating the
immune response, preserving the blood serum and tissues, and reducing the inflammatory
response. The antioxidant role of these vitamin supplements has been previously proven by
researchers. In addition to improving growth and immunity, these vitamins can increase the
oxidation stability of poultry meat by preventing oxidative damage. Therefore, this study
investigated the effects of adding vitamin E and A supplements to broiler diets on the growth
performance, immune response, and meat quality and stability of broilers.

Methods: This experiment was conducted as a completely randomized design on 160 one-day-
old Ross 308 male broilers with four treatments, four replicates, and 10 chicks per replication.
Experimental treatments included T1: a corn-soybean diet (control treatment without a
supplement), T2: a basal diet + 250 mg of vitamin E, T3: a basal diet + 1500 IU of vitamin A, T4:
a basal diet + 250 mg of vitamin E, and 1500 IU of vitamin A. Diets were formulated isocaloric
and isonitrogenous, and then vitamin A and E supplements were added to the experimental diets.
The performance traits, such as feed intake and body weight gain, were recorded for three periods,
including starter (1-10 days), grower (11-24 days), and finisher (25-42 days), followed by
determining the feed conversion ratio (FCR). The Newcastle disease vaccination was done at 7
and 21 days of age, and then blood samples were gathered at 28 days of age to measure the
antibody production. The hemagglutination inhibition method was used to determine the antibody
titer against the Newcastle disease agent. Blood samples were collected in heparin tubes to
determine the number of heterophils and lymphocytes, and a blood smear was prepared after
homogenizing the sample. Blood cells were fixed with methanol and stained with the Giemsa
solution. A hundred cells were counted to measure the number of heterophils and lymphocytes.
Two birds per replicate with a body weight close to the average of each cage were slaughtered at
the end of the experiment. After slaughter, the breast and thigh were separated from the carcass,
and part of them was refrigerated to measure quality parameters, and the other part was frozen to
measure malondialdehyde. Meat quality characteristics, including water holding capacity,
cooking loss, dripping loss, and meat pH, were measured one day after slaughter. The content of
meat malondialdehyde (thiobarbituric acid test) was measured at intervals of 30 and 45 days after
slaughter.
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Results: The results showed that the effect of adding vitamins A and E was significant on feed
intake, body weight gain, and FCR during the grower, finisher, and whole periods (P < 0.05). The
addition of vitamins A and E increased feed intake and body weight gain and decreased FCR (P
< 0.05). The effect of vitamins A and E addition was significant on antibody production,
lymphocytes and heterophils percentage, and the heterophil to lymphocyte ratio (P < 0.05). The
supplementation of vitamins A and E significantly increased antibody production and the
percentage of lymphocytes compared to decreases in the heterophil percentage and the heterophil
to lymphocyte ratio (P < 0.05), and the highest antibody production was seen in broilers fed with
both vitamins (P < 0.05). The addition of vitamin supplements decreased meat cooking loss and
dripping loss, while it increased water holding capacity (P < 0.05). The effect of treatments was
not significant on meat pH (P > 0.05). The addition of vitamins A and E decreased the
malondialdehyde content in the thigh and breast meat 45 days after slaughter (P < 0.05), and the
lowest malondialdehyde content was seen in broilers fed with both vitamins A and E (P < 0.05).
Conclusion: It is concluded that adding 1,500 IU of vitamin A and 250 mg of vitamin E to the
diet can improve growth performance, immune response, and meat quality and stability in
broilers.
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Table 1. Feed ingredients and chemical composition of the basal diet during different rearing periods
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! The mineral premix supplied the following per kilogram of diet: Mn, 80 mg; Fe, 120 mg; Zn, 60 mg; Cu, 100 mg; 1, 0.95 mg; and Se, 0.25 mg. Vitamin
premix supplied the following per kilogram of diet: Retinol, 12,000 IU; Cholecalciferol, 1500 IU; Tocopherol, 60 1U; phylloquinone, 2 mg; Thiamine,
2.4 mg; Riboflavin, 4.8 mg; Niacin, 30 mg; Pantothenic acid, 16 mg; Pyridoxine, 3 mg; Folic acid, 1 mg; Vitamin B12, 0.03 mg; Biotin, 0.15 mg; and

Choline chloride, 50 mg.
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Table 2. The effect of vitamins A and E supplementation on the growth performance of broilers

Shes s cops (009 > £5) 0139 Il (0993 2 £5) Sy Slg>
Feed conversion ratio Weight gain (g/period) Feed intake (g/period)

0y90 JS Sl ) o3l 0)9> JS Sl L) o3t 0590 JS St L) o] i/l Lo

Total Finisher Grower Starter Total Finisher Grower Starter Total Finisher Grower Starter Treatments/Traits

(1-42) (26-42) (11-25) (1-10) (1-42) (26-42) (11-25) (1-10) (1-42) (26-42) (11-25) (1-10)

1.78 1.86" 1.69* 1.34 2290.37° 1356.25° 832.12¢ 102.00 4067.62° 2523.50° 1407.50° 136.62 (Control) sals

1.75% 1.84° 1.65* 1.35 2403.87° 1430.25* 871.00° 102.62 4219.25* 2635.87° 1445.00° 138.37 (Vit E 250 mg/kg) E (polig p,Kuso YO+
1.73% 1.83% 1.62° 1.33 2456.50° 1446.25* 909.12° 101.12 4246.00° 2643.50° 146750* 135.00 (Vit A 1500 UI) A (yeolisg g VO« +

A (polig 15lg N0+ +E yoliyg o Silio YO+
ab b a a a b a a a o9 9 OrPRg P

1.75 1.82 1.67 1.34 244737 1459.50 884.37 103.50 4283.75 2663.75 1481.25 138.75 (Vit E 250 mg + Vit A 1500 UI)
0.01 0.008 0.009 0.01 14.78 8.63 9.50 0.74 20.17 8.88 14.04 1.68 SEM
0.0007 0.05 0.0006 0.89 <0.0001 <0.0001 0.0008 0.19 <0.0001 <0.0001 0.01 0.40 P-Value

(P < 10) 355l (gl ixe AWM (glite Bgy> b ygiw 2 1> Jole o (sla 1 Silo
*®Means within the same column with uncommon superscripts differ significantly (P < 0.05).
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Table 3. The effect of vitamins A and E supplementation on the immune response of broilers

Comgiid & Jibg i (303) Jsbgin (323) Cgid b (8l s Slis/ o
Heterophil to Heterophil (%) Lymphocyte (%) Antibody titer (log2) Treatments/Traits

lymphocyte ratio
0317 2337 76.67° T35 (Control) 1al%
0.24° 19.33° 80.66° 2.66° (Vit E 250 mg/kg) E pelivg pySleo YO+
0.23° 19.00° 81.00° 2.33° (Vit A 1500 UL) A ypelisg 3lg VO -+
0.22° 18.33° 81.66° 3.330 A cyolizg 1515 10+ ++E cypolizg pySilis Y-

(Vit E 250 mg + Vit A 1500 UI)

0.009 0.57 0.57 0.33 SEM
0.001 0.001 0.001 0.02 P-Value

(P < [40) 35,1y (oo gine WS cglite gy b gt yo 50 Jole o (ola Sl *°
> Means within the same column with uncommon superscripts differ significantly (P < 0.05).
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Table 4. The effect of vitamins A and E supplementation on the meat quality of broilers

(10,) aligs <4l (dop) cog (20y) ol (6,185 b o pH Slao/ o
Drip Loss Cook Loss (%) Water holding capacity (%) Treatments/Traits

12.00° 23.70° 56.757 724 (Control) 1aL

9.55° 18.30° 62.75% 7.10 (Vit E 250 mg/kg) E peling pySeo Y-

9.60° 18.20° 64.50* 7.12 (Vit A 1500 UL) A pelizg s5g 10+«

9.45° 17.75° 64.75° 7.11 oolizg 515 V0+ o+ yusliyy pySalis Y-
(Vit E 250 mg + Vit A 1500 UI) A

0.55 1.22 1.22 0.13 SEM

0.017 0.014 0.0008 0.86 P-Value

(P < 10) 35yly (oo gine BMA] (glite gy b gt by Jole o (ola Sk *°
*>Means within the same column with uncommon superscripts differ significantly (P < 0.05).
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Table 5. The effect of vitamins A and E supplementation on the malondialdehyde content of meat in broilers

3 o 59 ¥B) dizeo 3 9y Vo) dio 3o 39, ¥8) oy oo ¥e) ol lio/ b oy
(Hless (Hss (s (s Treatments/Traits
Breast (45 days after Breast (30 days after Thigh (45 days after Thigh (30 days after
slaughter) slaughter) slaughter) slaughter)
27.16a 10.34 25.88° 10.60 (Control) anls
24.90° 9.74 21.89° 10.20 (Vit E 250 mg/kg) E peling pySueo YO+
23.62% 9.35 22.54° 10.42 (Vit A 1500 UL) A polisg 31y VO -+
22.09¢ 9.45 20.71° 10.32 A oeling 319 YO+ ++E pueling p,Sulio YO
(Vit A Vit E 250 mg +1500 UI)
0.39 0.27 0.55 0.15 SEM
0.0001 0.09 0.0002 0.32 P-Value

(P < 1+0) 3555 (g o gine BB cglite gy b gt yo 50 ole yo sla Sl *°
> Means within the same column with uncommon superscripts differ significantly (P < 0.05).

5 diaw dlae o STy 0lslS culd lin job 4
ek (i oy PE polis olie JoSo b e
> s 4 sl e yglle (glgize ¢ picren (Cubld Cote

ui;.mlf o C)U]W o> 4 B u»ALuﬁ J,ofw O)»‘él
s ol cud b o ool > (Pompeu er al., 2018)

28l GRIBIE pelig JoSo b y9n g i dliae > S


http://dx.doi.org/10.61882/rap.2026.1427
http://rap.sanru.ac.ir/article-1-1427-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-14 ]

[ DOI: 10.61882/rap.2026.1427 |

ARRY

ol anbols 5 500 lelousl lesal ¢ o yplan B0 c0g)5 bl aabols

(ol Gl ey 3 )8hos B g A slagpaling JoSe (39381 il

5 03y oRlPl «Shed Gpae cudlg B g A lagpelig
Oljee i gm0 |y (1895 slrdaga STyo b o pd
E g A lamelag 99581 b 19> cpmstid 5 okl s
cdl ol L E g A lagmelug o3958) cdl il 38l
256 S Ol (o )haSs b b iulisl g e cdl wligs
D (i cEgeme ) Cubld CulbgS CudeS dg0 p (ke
3fdas e JIE g A slagalig (9581 &5 <35

)3 (55 (Sladagr CubeS LS g (el Gl i)

Niu ) ams o G2als 1) ded (onlin T E puolity JoSio
JoSo pS5kS 3 p Sk Yoo oingsy )5 fer al., 2018
duslie ) diw aliae (0 1) aadll oo glle clale B bty
M o )lS (Guo et al., 2001) sl ials” S 09,5 b
gobw b oy CdsS 50 sl Sopginbes (slgime &S
9 O ogSwe (Stumer gL 23S oy 13 B el
CubgS CudeS ()lul (g JB job 4 B el JoSe
Yesilbag et al., ) suico dgup glams] Lials ply o1,

o958l a8 woly oyl quc)] o s (IS jsbay (2011

References

Ahn, D. U, Olson, D. G., Jo, C., Chen, X., Wu, C., & Lee, J. I. (1998). Effect of muscle type, packaging,
and irradiation on lipid oxidation, volatile production, and color in raw pork patties. Meat Science,
49(1), 27-39. https://doi.org/10.1016/s0309-1740(97)00101-0

Bertram, H. C., Andersen, H. J., Karlsson, A. H., Horn, P., Hedegaard, J., Norgaard, L., & Engelsen, S. B.
(2003). Prediction of technological quality (cooking loss and Napole Yield) of pork based on fresh meat
characteristics. Meat Science, 65(2), 707-712. https://doi.org/10.1016/s0309-1740(02)00272-3

Cassani, B., Villablanca, E. J., De Calisto, J., Wang, S., & Mora, J. R. (2012). Vitamin A and immune
regulation: role of retinoic acid in gut-associated dendritic cell education, immune protection and
tolerance. Molecullar Aspects of Medicine, 33(1), 63-76. https://doi.org/10.1016/j.mam.2011.11.001

Castellini, C., Mugnai, C., & Dal Bosco, A. (2002). Effect of organic production system on broiler carcass
and meat quality. Meat Science, 60(3), 219-225. https://doi.org/10.1016/s0309-1740(01)00124-3

Christensen, L. B. (2003). Drip loss sampling in porcine m. longissimus dorsi. Meat Science, 63(4), 469-
477. https://doi.org/10.1016/s0309-1740(02)00106-7

Clagett-Dame, M., & Knutson, D. (2011). Vitamin A in reproduction and development. Nutrients, 3(4),
385-428. https://doi.org/10.3390/nu3040385

Gao, J., Lin, H., Wang, X. J., Song, Z. G., & Jiao, H. C. (2010). Vitamin E supplementation alleviates the
oxidative stress induced by dexamethasone treatment and improves meat quality in broiler chickens.
Poultry Science, 89(2), 318-327. https://doi.org/10.3382/ps.2009-00216

Guo, Y., Tang, Q., Yuan, J., & Jiang, Z. (2001). Effects of supplementation with vitamin E on the
performance and the tissue peroxidation of broiler chicks and the stability of thigh meat against
oxidative deterioration. Animal Feed Sci and Technology, 89(3-4), 165-173.

Hong, P., Jiang, Z., Jiang, S., Zhou, G., Zheng, C., & Lin, Y. (2013). Vitamin A supplemental level: effects
on growth performance and antioxidant parameters of yellow-feathered broilers aged from 43 to 63
days. Chinese Journal of Animal Nutrition, 25(2), 415-426.

Jeyakumar, S. M., Vajreswari, A., & Giridharan, N. V. (2006). Chronic dietary vitamin A supplementation
regulates obesity in an obese mutant WNIN/Ob rat model. Obesity (Silver Spring), 14(1), 52-59.
https://doi.org/10.1038/0by.2006.7

Kennedy, O. B., Stewart-Knox, B. J., Mitchell, P. C., & Thurnham, D. I. (2005). Vitamin E
supplementation, cereal feed type and consumer sensory perceptions of poultry meat quality. British
Journal of Nutrition, 93(3), 333-338.

Khalifa, O. A., Al Wakeel, R. A., Hemeda, S. A., Abdel-Daim, M. M., Albadrani, G. M., El Askary, A.,
Fadl, S. E., & Elgendey, F. (2021). The impact of vitamin E and/or selenium dietary supplementation
on growth parameters and expression levels of the growth-related genes in broilers. BMC Veterinary
Research, 17, 1-10.

Khan, R. U., Rahman, Z., Javed, 1., & Muhammad, F. (2013). Supplementation of vitamins, probiotics and
proteins on oxidative stress, enzymes and hormones in post-moult male broiler breeders. Archives
Animal Breeding, 56(1), 607-616.

Khan, R. U., Rahman, Z., Nikousefat, Z., Javdani, M., Tufarelli, V., Dario, C., Selvaggi, M., & Laudadio,
V. (2012). Immunomodulating effects of vitamin E in broilers. World's Poultry Science Journal, 68(1),
31-40.

Li, J., Bi, D., Pan, S., Zhang, Y., & Zhou, D. (2008). Effects of high dietary vitamin A supplementation on
tibial dyschondroplasia, skin pigmentation and growth performance in avian broilers. Research in
Veterinary Science, 84(3), 409-412.

Liu, L., Qin, D., Wang, X., Feng, Y., Yang, X., & Yao, J. (2015). Effect of immune stress on growth
performance and energy metabolism in broiler chickens. Food and Agricultural Immunology, 26(2),
194-203.

Liu, X., Byrd, J., Farnell, M., & Ruiz-Feria, C. (2014). Arginine and vitamin E improve the immune
response after a Salmonella challenge in broiler chicks. Poultry Science, 93(4), 882-890.


http://dx.doi.org/10.61882/rap.2026.1427
http://rap.sanru.ac.ir/article-1-1427-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-14 ]

[ DOI: 10.61882/rap.2026.1427 |

ol aoblb 5 yor ela] Lleasel ¢ g ppdie 550 w09, LLadl acls

VY. VF0 /Y oyl [ppisn Jl old Clads slajimgs

Maggini, S., Wintergerst, E. S., Beveridge, S., & Hornig, D. H. (2007). Selected vitamins and trace elements
support immune function by strengthening epithelial barriers and cellular and humoral immune
responses. British Journal of Nutrition, 98(S1), S29-S35. )

Mazur-Kusnirek, M., Antoszkiewicz, Z., Lipinski, K., Kaliniewicz, J., Kotlarczyk, S., & Zukowski, P.
(2019). The effect of polyphenols and vitamin E on the antioxidant status and meat quality of broiler
chickens exposed to high temperature. Archives of Animal Nutrition, 73(2), 111-126.

Mohamadisaei, M., Alizadeh-Ghamsari, A. H., Hosseini, S. A., Yarahmadi, B., & Kazemizadeh, a. (2022).
Investigating the effects of reducing the level of vitamin supplements in the diet of Ross 308 broilers.
Research on Animal Production, 13(38), 58-68. https://doi.org/10.52547/rap.13.38.58

Niu, Z., Liu, F., Yan, Q., & Li, W. (2009). Effects of different levels of vitamin E on growth performance
and immune responses of broilers under heat stress. Poultry Science, 88(10), 2101-2107.

Niu, Z., Min, Y., & Liu, F. (2018). Dietary vitamin E improves meat quality and antioxidant capacity in
broilers by upregulating the expression of antioxidant enzyme genes. Journal of Applied Animal
Research, 46(1), 397-401.

Oie, A. (2008). Manual of diagnostic tests and vaccines for terrestrial animals. Office International Des
Epizooties, Paris, France, 1092-1106.

Pecjak, M., Leskovec, J., Levart, A., Salobir, J., & Rezar, V. (2022). Effects of dietary vitamin E, vitamin
C, selenium and their combination on carcass characteristics, oxidative stability and breast meat quality
of broiler chickens exposed to cyclic heat stress. Animals, 12(14), 1789.

Pompeu, M. A., Cavalcanti, L. F., & Toral, F. L. (2018). Effect of vitamin E supplementation on growth
performance, meat quality, and immune response of male broiler chickens: a meta-analysis. Livestock
Science, 208, 5-13.

Ravisankar, P., Reddy, A. A., Nagalakshmi, B., Koushik, O. S., Kumar, B. V., & Anvith, P. S. (2015). The
comprehensive review on fat soluble vitamins. /OSR Journal of Pharmacy, 5(11), 12-28.

Rheinberger, C. M., Herrera-Araujo, D., & Hammitt, J. K. (2016). The value of disease prevention vs
treatment. Journal of Health Economics, 50, 247-255.

Savaris, V., Souza, C., Wachholz, L., Broch, J., Polese, C., Carvalho, P., Pozza, P., Eyng, C., & Nunes, R.
(2021). Interactions between lipid source and vitamin A on broiler performance, blood parameters, fat
and protein deposition rate, and bone development. Poultry Science, 100(1), 174-185.

Stephensen, C. B. (2001). Vitamin A, infection, and immune function. Annual Review of Nutrition, 21, 167.

Swain, B., Johri, T., & Majumdar, S. (2000). Effect of supplementation of vitamin E, selenium and their
different combinations on the performance and immune response of broilers. British Poultry Science,
41(3), 287-292.

Tian, Y., Nichols, R. G., Cai, J., Patterson, A. D., & Cantorna, M. T. (2018). Vitamin A deficiency in mice
alters host and gut microbial metabolism leading to altered energy homeostasis. The Journal of
Nutritional Biochemistry, 54, 28-34.

Villar-Patifio, G., Diaz-Cruz, A., Avila-Gonzalez, E., Guinzberg, R., Pablos, J. L., & Pida, E. (2002).
Effects of dietary supplementation with vitamin C or vitamin E on cardiac lipid peroxidation and growth
performance in broilers at risk of developing ascites syndrome. American Journal of Veterinary
Research, 63(5), 673-676.

Wang, Y., Li, L., Gou, Z., Chen, F., Fan, Q., Lin, X., Ye, J., Zhang, C., & Jiang, S. (2020). Effects of
maternal and dietary vitamin A on growth performance, meat quality, antioxidant status, and immune
function of offspring broilers. Poultry Science, 99(8), 3930-3940.

Wiseman, E. M., Bar-El Dadon, S., & Reifen, R. (2017). The vicious cycle of vitamin a deficiency: A
review. Critical Reviews in Food Science and Nutrition, 57(17), 3703-3714.

Xiao, L., Cui, T., Liu, S., Chen, B., Wang, Y., Yang, T., Li, T., & Chen, J. (2019). Vitamin A
supplementation improves the intestinal mucosal barrier and facilitates the expression of tight junction
proteins in rats with diarrhea. Nutrition, 57, 97-108.

Yesilbag, D., Eren, M., Agel, H., Kovanlikaya, A., & Balci, F. (2011). Effects of dietary rosemary,
rosemary volatile oil and vitamin E on broiler performance, meat quality and serum SOD activity.
British Poultry Science, 52(4), 472-482.

Yuan, J., Roshdy, A. R., Guo, Y., Wang, Y., & Guo, S. (2014). Effect of dietary vitamin A on reproductive
performance and immune response of broiler breeders. PloS One, 9(8), €105677.

Zdanowska-Sasiadek, Z., Michalczuk, M., Damaziak, K., Niemiec, J., Polawska, E., Gozdowski, D., &
Rozanska, E. (2016). Effect of vitamin E supplementation on growth performance and chicken meat
quality. Europian Poultry Science, 80, 1-14.

Zhang, W., Xiao, S., & Ahn, D. U. (2013). Protein oxidation: basic principles and implications for meat
quality. Critical Reviews in Food Science and Nutrition, 53(11), 1191-1201.


http://dx.doi.org/10.61882/rap.2026.1427
http://rap.sanru.ac.ir/article-1-1427-fa.html
http://www.tcpdf.org

