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Abstract – The objectives of this experiment 

were to determine the effect of dietary vitamin A 

restriction and sunflower oil supplementation on 

adipocytes accretion of Brahman beef cattle. 

Sixteen Brahman cattle (initial BW = 208.3 ± 3.2 

kg) were randomly allotted to one of 4 dietary 

treatments in 2 × 2 factorial arrangement in 

completely randomized design (CRD). There 

were 2 factors (vitamin A and sunflower oil) 

used in this experiment, the 4 dietary treatments 

were T1 (diet with no vitamin A and no 

sunflower oil), T2 (diet with no vitamin A + 

sunflower oil), T3 (diet with vitamin A but no 

sunflower oil), and T4 (diet with vitamin A and 

sunflower oil). Feeding trial lasted for 120 d. At 

the end of feeding trial, all cattle were 

slaughtered. The Longissimus dorsi muscles 

(LD) and Semimembranosus muscles (SM) were 

collected to determine meat quality and fatty 

acid composition. The adipose tissue samples 

were selected from intramuscular fat, 

intermuscular fat, subcutaneous fat, and 

visceral fat to determine adipocyte accretion. It 

could be concluded that dietary vitamin A and 

sunflower oil supplement had no effect on fat 

deposition in Brahman beef cattle.  
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I. INTRODUCTION 

In several country, intramuscular fat 

(marbling) in beef cattle is associated with 

consumer satisfaction of meat. The 

international standard of beef carcass quality 

were determined by the quantities of 

intramuscular fat and maturity of animal. The 

nutrition strategies to increase fat deposition in 

intramuscular fat by feeding high energy 

density diet were use. However, large amounts 

of fat are deposited in other sites (i.e. 

subcutaneous or visceral) and not have an 

effect to the carcass value. There are limited 

information about the mechanisms controlling 

the site of fat deposition within the carcass. 

Vitamin A and their derivatives has been 

reported to inhibit adipocyte differentiation in 

the animal (Sato et al. [1]; Kuri-Harcuch, [2]; 

Felipe et al. [3]). Lower serum vitamin A has 

been showed the relation with increasing of 

intramuscular fat without any effect on other 

sites of fat deposition (Oka et al. [4]; Oka et 

al. [5]; Gorocica et al. [6, 7, 8]; Kruk et al. [9]. 

Moreover, the vitamin A precursor β-carotene, 

has been reported to reduce the activity of 

stearoyl CoA Desaturase (SCD) (Alam et al. 

[10]) The SCD enzyme catalyzes the 

conversion of rumenic acid from vaccenic acid 

(Ntambi et al. [11]) and could be accumulated 

in beef. Therefore, the objective of this studied 

was to determine dietary vitamin A restriction 

and sunflower oil supplementation on 

adipocytes accretion of Brahman beef cattle. 

 

II. MATERIALS AND METHODS 

Animals and Experimental design  

Sixteen male Brahman beef cattle 

(initial BW = 208.3 ± 3.2 kg) were randomly 

allotted to one of 4 dietary treatments using 2 

× 2 factorial arrangement design. Factor A was 

dietary vitamin A, while factor B was 

vegetable oil supplement. The vitamin A used 

in the experiment was either no vitamin A or 

2,200 IU/kg of dietary DM. The sunflower oil 

was either no sunflower oil or 4% of dietary 

DM supplement. Therefore, dietary treatments 

in this trial were T1 (diet with no vitamin A 

and no sunflower oil), T2 (diet with no vitamin 

A + sunflower oil), T3 (diet with vitamin A 

but no sunflower oil), and T4 (diet with 

vitamin A and sunflower oil). The concentrate 

diets were prepared to provide 14% CP, 1.8% 

ether extract and energy according the 



recommendation of NRC [12]. Rice straw was 

used as roughage and was fed ad libitum. 

 

Adipose tissue analyses 

Adipose tissue samples were fixed by 

perfusion with normal 5% formaldehyde, cut 

longitudinally into two pieces (2 mm thick). 

Fixed adipose tissue were dehydrated by using 

a graded series of ethanol, cleared with a 

histological clearing agent (Histo-Clear, 

National Diagnostics, Atlanta, GA), embedded 

in paraffin, sectioned at 6 µm, and mounted 

onto glass slides. One section from each of the 

paraffin-embedded tissues were stained with 

haematoxylin-eosin solution (Merck, 

Darmstadt, Germany) and mounted on 

superfrost Plus slides (Fisher). Images of 

adipocytes were obtained for counting and 

diameter measurements at 10X magnification 

using Magnafire 2.1 C software (Optronics, 

Goleta, CA) with an Optronics digital camera 

system attached to Olympus 1× microscope. 

Two slides were prepared per adipose tissue 

sample and 3 images from 1 slide were 

obtained for cellularity analyses as previously 

described (Pickworth et al. [13]). The digital 

images of adipose tissue were then used for 

quantitative image analysis using Image-Pro 

Plus, version 4.5.1 software (Media 

Cybernetics, Inc., Silver Spring, MD, USA).    

 

Statistical analyses 

All data were statistically analyzed as 

2×2 factorial arrangement in completely 

randomize design (CRD) using the General 

Linear Model (GLM) procedures of SAS (SAS 

Inst. Inc., Cary, NC). Significant differences 

between treatments were determined using 

Duncan's New Mutiple Range Test (DMRT) 

according Steel et al. [14].    

 

III. RESULTS AND DISCUSSION 

 Adipose tissues from four sites of fat 

deposition and data from adipose tissues image 

analyzed were presented in Table 1. Adipose 

cellularlities were not different by level of 

vitamin A and sunflower oil supplementation 

(P>0.05). Cattle fed with supplemental 

sunflower oil diet tended to have more 

(P=0.07) the percentage of adipocytes 

(cells>100<200 µm) than the cattle fed with no 

sunflower oil supplemented. The resulted of 

this study agreed with Pickworth et al. [13] 

who reported that the adipose cellularlities 

were not affect by the level of vitamin A in the 

diets. Robelin [15] and Schoonmaker et al. 

[16] reported that a new adipocyte differtiation 

occurs when the adipocyes were reach 90 µm 

of diameter. 

Table 1 Effect of vitamin A restriction and sunflower oil supplementation on adipocytes accretion of Brahman 

cattle  

Item T1 T2 T3 T4 SEM 
P-value 

VA SF VA*SF 

Intramuscular fat         

    Cell number/mm2 87.7 88.6 83.2 80.4 6.12 0.32 0.84 0.54 

    Mean diameter, µm 124.2 127.2 119.3 126.2 3.21 0.17 0.87 0.41 

    Cells ≤ 100 µm, % of total cells 20.0 24.1 23.3 27.7 4.65 0.63 0.17 0.54 

    Cells > 100 <200 µm, % of total cells 68.5 63.1 66.2 62.5 3.21 0.43 0.54 0.47 

    Cells ≥ 100 µm, % of total cells 11.5 12.8 10.5 9.8 4.98 0.33 0.41 0.57 

Intermuscular fat         

    Cell number/mm2 65.4 61.2 63.1 64.3 1.32 0.36 0.85 0.84 

    Mean diameter, µm 162.1 158.9 166.3 167.2 2.45 0.15 0.09 0.36 

    Cells ≤ 100 µm, % of total cells 16.8 18.1 17.4 16.2 3.51 0.17 0.34 0.56 

    Cells > 100 <200 µm, % of total cells 54.2 53.4 54.5 55.6 1.14 0.12 0.33 0.45 

    Cells ≥ 100 µm, % of total cells 29.0 28.5 28.1 28.2 0.09 0.36 0.14 0.74 

Subcutaneous fat         

    Cell number/mm2 63.2 64.1 64.2 63.1 1.32 0.22 0.31 0.46 

    Mean diameter, µm 178.9 177.7 177.2 179.1 1.17 0.47 0.13 0.41 

    Cells ≤ 100 µm, % of total cells 8.26 10.2 11.16 9.94 0.08 0.36 0.15 0.86 

    Cells > 100 <200 µm, % of total cells 60.22 63.12 64.98 61.87 1.41 0.17 0.48 0.88 

 



    Cells ≥ 100 µm, % of total cells 31.52 26.68 23.86 28.19 2.32 0.36 0.74 0.64 

Visceral fat         

    Cell number/mm2 59.7 56.2 57.4 58.7 1.12 0.12 0.34 0.48 

    Mean diameter, µm 187.6 193.2 179.5 184.9 3.41 0.45 0.33 0.74 

    Cells ≤ 100 µm, % of total cells 6.25 9.32 10.42 8.77 0.98 0.17 0.41 0.44 

    Cells > 100 <200 µm, % of total cells 74.25 71.16 73.19 71.18 0.06 0.18 0.07 0.66 

    Cells ≥ 100 µm, % of total cells 19.50 17.52 16.39 20.05 1.48 0.33 0.54 0.87 

Note: T1 = diet with no vitamin A and no sunflower oil, T2 = diet with no vitamin A + sunflower oil, 

T3 = diet with vitamin A but no sunflower oil, T4 = diet with vitamin A and sunflower oil. 

 

IV. CONCLUSION 

Based on this study, it could be concluded that 

the interaction of dietary vitamin A and 

sunflower oil supplement did not an effect on 

fat deposition position of Brahman beef cattle. 

 

REFERENCES 

1. Sato, M., A. Hiragun, and H. Matsui. 1980. 

Preadipocytes possess cellular retinoid binding 

proteins and their differentiation is inhibited by 

retinoids. Biochem. Biophys. Res. Comm. 95: 

1839-1845. 

2. Kuri-Harcuch, W. 1982. Differentiation of 3T3 

F442A cells into adipocytes is inhibited by 

retinoic acid. Differentiation. 23: 164-169. 

3. Felipe, F., M. L. Bonet, J. Ribot, and A. Palou. 

2003. Up-regulation of muscle uncoupling 

protein 3 gene expression in mice following 

high fat diet, dietary vitamin A 

supplementation and acute retinoic acid-

treatment. Int. J. Obes. Relat. Metab. Disord. 

27: 60-69. 

4. Oka, A., T. Miki, Y. Maruo, M. Yamazaki, T. 

Ariyoshi, and H. Fujii. 1992. Effects of 

vitamin A administration on meat quality of 

Japanese Black steers. J. Clin. Vet. Med. 10: 

2152-2158.  

5. Oka, A., Y. Maruo, T. Miki, T. Yamasaki, and 

T. Saito. 1998. Influence of vitamin A on the 

quality of beef from the Tajima strain of 

Japanese Black cattle. Meat Sci. 48: 159-167. 

6. Gorocica-Buenfil, M. A., F. L. Fluharty, T. 

Bohn, S. J. Schwartz, and S. C. Loerch. 2007a. 

Effect of low vitamin A diets with high 

moisture or dry corn on marbling and adipose 

tissue fatty acid composition of beef steers. J. 

Anim. Sci. 85: 3355–3366. 

7. 7. Gorocica-Buenfil, M. A., F. L. Fluharty, C. 

K. Reynolds, and S. C.Loerch. 2007b. Effect 

of dietary vitamin A concentration and roasted 

soybean inclusion on marbling, adipose 

cellularity, and fatty acid composition of beef. 

J. Anim. Sci. 85: 2230–2242. 

8. Gorocica-Buenfil, M. A., F. L. Fluharty, C. K. 

Reynolds, and S. C.Loerch.2007c. Effect of 

dietary vitamin A restriction on marbling and 

conjugated linoleic acid content in Holstein 

steers. J Anim Sci. 85: 2243-2255. 

9. Kruk, Z. A., C. D. K. Bottema, J. J. Davis, B. 

D. Siebert, G. S. Harper, J. Di, and  W. S. 

Pitchford. 2008. Effects of  vitamin A on 

growth performance and carcass quality in 

steers. Livest. Sci. 119: 12-21 

10. Alam, S. Q., and B. S. Alam. 1985. 

Microsomal fatty acid desaturase activities in 

vitamin A-deficient rat liver. Biochem. 

Biophys. Acta. 833: 175-177.  

11. Ntambi, J. M., and Y. C. Kim. 2000. 

Adipocyte differentiation and gene expression. 

J. Nutr. 130: 3122S-3126S.  

12. NRC. 2000. Nutrient Requirements of Beef 

Cattle. 7th rev. ed. National Academy Press. 

Washington, DC. 

13. Pickworth C. L., S. C. Loerch, and F. L. 

Fluharty. 2012. Restriction of vitamin A and D 

in beef cattle finishing diets on feedlot 

performance and adipose tissue accretion. J. 

Anim. Sci. 90: 1866-1878. 

14. Steel, R. G. D., and J. H. Torrie, and D. 

Dickey. 1997. Principles and Procedures of 

Statistics: A Biometrical Approach, third ed., 

McGraw-Hill, New York, USA, pp. 400-428.  

15. Robelin, J. 1981. Cellularlity of bovine adipose 

tissues: developmental changes from 15 to 65 

percen mature weight. J. Lipid Res. 22: 452-

457. 

16. Schoonmaker, J. P., F. L. Fluharty, and S. C. 

Loerch. 2004. Effect of source and amount of 

energy and rate of growth in the growing phase 

on adipocytes cellularity and lipogenic enzyme 

activity in the intramuscular and subcutaneous 

fat depots of Holstein steers. J. Anim. Sci. 82: 

137-148. 

 

 


