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Table 2. Least square mean of dry matter intake, body weight and body condition score in early lactation of dairy
cows fed control, sodium acetate and conjugated linoleic acid experimental diets
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Table 3. Least square mean of blood metabolites in early lactation dairy cows fed control, sodium acetate and

conjugated linoleic acid experimental diets
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Table 4. Least square mean of blood enzymes in early lactation dairy cows fed control, sodium acetate and

conjugated linoleic acid experimental
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Table 5. Least square mean of milk yield and composition in early lactation dairy cows fed control, sodium acetate
and conjugated linoleic acid experimental diets

p.value” SEM "o N

e les ol I CLA ol i S L
-ISYAY AR -[o¥ VY .10 YeloA Y-IV¥ V- (395 19 ,SLS) (b ye Kits 03l
o[-0¥) -[DBYY -[+¥%) AN Yo/FF A\ TY/AN (395 165 5LS) b g5
AV Nirad) <[-¥YY¥ V/AA YV/-o° Fr/e0t TYIVY® oy 1o S okS) oy 7o YIB odds gy b Mg
AL -1\YYY ofxy -Iv# vissh /5 \A& (20)3) y o2y
-ISA¥Y ALY <[-0\SA RN y/xa® Vas VY (395 19 ,5oLS) yod oy
-Ivovy /YA -[¥¥Fa o[-0 AlANS YIvY AA [EWSH W W 7
-[yva¥ o[-¥YY RARA of¥¥ ALY VIV VA (59 1,5 9LS) b 9
-1¥Y00 ofe -0y - [BAVE -[-Y £IVD ti50 /59 (0y2) 565
<[B¥Y- o[-0y - IV VAY o[-¥0 Viss \ISY Vios (395 165 5kS) 555

Sgidinn] JoSo b osd 4385 slagls =CLA bl maduo JoSo b osid 0335 (langls =NAAC ¢ aby 0> b o 35 slangls =amlis Jolis toloj] (lno pur =
ol 005yl gy b p<e/+0 prdaw 3 dulel sl 0y (g I sxe iy s 43 =Y « SEM= Standard Error of the mean - «zg330

o b il giel bl o 655000 SUSY o3l
S bze yobas CLA 5 uali jlog 4 s Oliwl podus
L as 5,8 e 1y Jlast ) olg o dou )3 g yieS
A3 S g )lon 4 Ml Sy Sliasl grdas B o
CLA Gpan bbb (il (iulj a5l (e ojlg5
g 48l Gl g S i b 2 R U
ao Ho Db ials 1y (655l e il sl o JWs &
3 e )8aly (il 5l e bl e 23938] Ylezs]
clale g b g Gl LS s Wlle a8 il

oI5 (65 dom
B 0)9> gl gl 3 CLA JoSo Bpan |
opsd 38 ol Jbo a5 adl il b o clile
2oy VIO odd guoual yud gy Mgi Liolj8l B po ol
)L»uw oS Sliwl ol b Sliwol s (piomod A5 2>
26 9% 3P sbodr Cunilys Al oo el (22 Mg
2> Gl b o2 o Cedl g 0,Shes  iie
Ol 5 oS Sbmpl cdld s gl
ads Ul o 03l dlEe o sbcdgbe

1S oMo padls il clale ialS el pb oy Sliwl ot Bpae b il 1S slaglen 4 Ml
Slgs oo (P<+/+0) Cliwl madw B pae b cod (AST) Slil el sy Yleis] oS 4Bl dgup (655 Cundg
Al el de clled liee ol adlllas 53 Adlioe b 2 S sl

&l

1. Amaru, D.L. and C.J. Field. 2009. Conjugated linoleic acid decreases mcf-7 human breast cancer cell
growth and insulin-like growth factor-1 receptor levels. Lipids, 44: 449-458.

2. Batista, C.P., R.S. Gongalves, L.V.Q. Contreras, S. de Faria Valle and F. Gonzalez. 2022. Correlation
between liver lipidosis, body condition score variation, and hepatic analytes in dairy cows. Brazilian
Journal of Veterinary Medicine, 44: e005121-e005121.

3. Bernal-Santos, G., J. Perfield 1I, D. Barbano, D. Bauman and T. Overton. 2003. Production responses
of dairy cows to dietary supplementation with conjugated linoleic acid (CLA) during the transition
period and early lactation. Journal of Dairy Science, 86: 3218-3228.

4. Bijerre-Harpgth, V., N.C. Friggens, V.M. Thorup, T. Larsen, B. Damgaard, K. Ingvartsen and K.
Moyes. 2012. Metabolic and production profiles of dairy cows in response to decreased nutrient
density to increase physiological imbalance at different stages of lactation. Journal of Dairy Science,
95: 2362-2380.

5. Cardoso, F.C.d., V.S. Esteves, S.T.d. Oliveira, C.S. Lasta, S.F. Valle, R. Campos and F.H.D.
Gonzalez. 2008. Hematological, biochemical and ruminant parameters for diagnosis of left
displacement of the abomasum in dairy cows from Southern Brazil. Pesquisa Agropecudria Brasileira,
43: 141-147.


http://dx.doi.org/10.52547/rap.13.38.69
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.8.0
http://rap.sanru.ac.ir/article-1-1293-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.22518622.1401.13.38.8.0 ]

[ DOI: 10.52547/rap.13.38.69 ]

S5 e 9 Sbied @3l s (I Jadllgl (9352l el eshl &S ssge (Sl (sor )3 e
vy VoV ol /YA oylaids /o2 s Sl o> clidgs (slouimgy

6. Castafieda-Gutiérrez, E., B. Benefield, M. De Veth, N. Santos, R. Gilbert, W. Butler and D. Bauman.
2007. Evaluation of the mechanism of action of conjugated linoleic acid isomers on reproduction in
dairy cows. Journal of Dairy Science, 90: 4253-4264.

7. Council, N.R. 2001. Nutrient requirements of dairy cattle: 2001, National Academies Press.

8. Cozzi, G., L. Ravarotto, F. Gottardo, A.L. Stefani, B. Contiero, L. Moro, M. Brscic and P. Dalvit.
2011. Reference values for blood parameters in Holstein dairy cows: Effects of parity, stage of
lactation, and season of production. Journal of Dairy Science, 94: 3895-3901.

9. Dbokovi¢, R., V.S. Kurcubic, Z.Z. Ili¢, M. Cincovié¢, N. Fratri¢, Z. Stanimirovi¢, M.D. Petrovi¢ and
M.P. Petrovi¢. 2013. Evaluation of the metabolic status of Simmental dairy cows in early and mid
lactation. Animal Science Papers and Reports, 31: 101-110.

10. Edmonson, A., I. Lean, L. Weaver, T. Farver and G. Webster. 1989. A body condition scoring chart
for Holstein dairy cows. Journal of Dairy Science, 72: 68-78.

11. Franczyk-Zarow, M., E. Kus and R.B. Kostogrys. 2019. Effect of conjugated linoleic acid and
different type of dietary fat on serum lipid profile, liver enzymes activity and oxidative stress markers
in Wistar rats. Roczniki Panstwowego Zaktadu Higieny, 70.

12. Geishauser, T., K. Leslie, D. Kelton and T. Duffield. 2001. Monitoring for subclinical ketosis in dairy
herds. Compendium, 23: 65-71.

13. Hotger, K., H.M. Hammon, C. Weber, S. Gors, A. Troscher, R.M. Bruckmaier and C.C. Metges.
2013. Supplementation of conjugated linoleic acid in dairy cows reduces endogenous glucose
production during early lactation. Journal of Dairy Science, 96: 2258-2270.

14.J6zwik, A., N. Strzatkowska, E. Bagnicka, W. Grzybek, J. Krzyzewski, E. Potawska, A. Kotataj and J.
Horbanczuk. 2012. Relationship between milk yield, stage of lactation, and some blood serum
metabolic parameters of dairy cows. Czech Journal of Animal Science, 57: 353-360.

15. Kabir, F. and P. Pazdezh. 2002. Handbook of normal values in domestic animals. Noorbakhsh,
Tehran.

16. Kauppinen, K. 1984. ALAT, AP, ASAT, GGT, OCT activities and urea and total bilirubin
concentrations in plasma of normal and ketotic dairy cows. Zentralblatt fiir Veterindrmedizin Reihe A,
31: 567-576.

17.Kennedy, A., K. Martinez, S. Schmidt, S. Mandrup, K. LaPoint and M. Mclntosh. 2010. Antiobesity
mechanisms of action of conjugated linoleic acid. The Journal of Nutritional Biochemistry, 21: 171-
179.

18. Kun, B., W. Xiaoxu, W. Kaiying, L. Guangyu, L. Hanlu and G. Dryden. 2021. Effects of conjugated
linoleic acid on growth performance, nutrient digestibility and blood biochemical indexes of male sika
deer (Cervus nippon). Animal Production Science.

19.Liu, X., S.V. Joseph, A.P. Wakefield, H.M. Aukema and P.J. Jones. 2012. High dose trans-10, cis-12
CLA increases lean body mass in hamsters, but elevates levels of plasma lipids and liver enzyme
biomarkers. Lipids, 47: 39-46.

20. Lubojacka, V., A. Pechova, R. Dvorék, P. Drastich, V. Kummer and J. Poul. 2005. Liver steatosis
following supplementation with fat in dairy cow diets. Acta Veterinaria Brno, 74: 217-224.

21. Mair, B., M. Drillich, D. Klein-Jébstl, P. Kanz, S. Borchardt, L. Meyer, I. Schwendenwein and M.
Iwersen. 2016. Glucose concentration in capillary blood of dairy cows obtained by a minimally
invasive lancet technique and determined with three different hand-held devices. BMC Veterinary
Research, 12: 1-11.

22.Maxin, G., H. Rulquin and F. Glasser. 2011. Response of milk fat concentration and yield to nutrient
supply in dairy cows. Animal, 5: 1299-1310.

23. Medeiros, S., D. Oliveira, L. Aroeira, M. McGuire, D. Bauman and D. Lanna. 2010. Effects of dietary
supplementation of rumen-protected conjugated linoleic acid to grazing cows in early lactation.
Journal of Dairy Science, 93: 1126-1137.

24. Mirzaii, S., M. Mansourian, S.M. Derakhshandeh-Rishehri, R. Kelishadi and M. Heidari-Beni. 2016.
Association of conjugated linoleic acid consumption and liver enzymes in human studies: A
systematic review and meta-analysis of randomized controlled clinical trials. Nutrition, 32: 166-173.

25. Moore, C., H. Hafliger 111, O. Mendivil, S. Sanders, D. Bauman and L. Baumgard. 2004. Increasing
amounts of conjugated linoleic acid (CLA) progressively reduces milk fat synthesis immediately
postpartum. Journal of Dairy Science, 87: 1886-1895.

26.0dens, L., R. Burgos, M. Innocenti, M. VanBaale and L. Baumgard. 2007. Effects of varying doses of
supplemental conjugated linoleic acid on production and energetic variables during the transition
period. Journal of Dairy Science, 90: 293-305.

27.Quiroz-Rocha, G.F., S.J. LeBlanc, T.F. Duffield, D. Wood, K.E. Leslie and R.M. Jacobs. 2009.
Reference limits for biochemical and hematological analytes of dairy cows one week before and one
week after parturition. The Canadian Veterinary Journal, 50: 383.

28.Rastani, R., S. Andrew, S. Zinn and C. Sniffen. 2001. Body composition and estimated tissue energy
balance in Jersey and Holstein cows during early lactation. Journal of Dairy Science, 84: 1201-1209.


http://dx.doi.org/10.52547/rap.13.38.69
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.8.0
http://rap.sanru.ac.ir/article-1-1293-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.22518622.1401.13.38.8.0 ]

[ DOI: 10.52547/rap.13.38.69 ]

555 s 3 Sl (59 o sl Sl 53315 (llS s 5 (53t sl g e
VA 2 OS5 9 Mg (S ol oh g Brae Shd p gsdie Selgidipl 5 Sl gt S ()

29.Ramezani, M. and N. Mirzaei Agjeh Gheshlagh, 2020. Effects of extruded flaxseed and conjugated
linoleic acid on growth performance of Holstein infant calves. Livestock production research, 11(30):
31-8.

30.Roodbari, A.R., A. Towhidi, M. Zhandi, K. Rezayazdi, G.R. Mianji, E. Dirandeh and M. Colazo.
2016. Effect of conjugated linoleic acid supplementation during the transition period on plasma
metabolites and productive and reproductive performances in dairy cows. Animal Feed Science and
Technology, 219: 294-303.

31.Roy, B., B. Brahma, S. Ghosh, P. Pankaj and G. Mandal. 2011. Evaluation of milk urea concentration
as useful indicator for dairy herd management: A review. Asian Journala Animal Veterinary
Advanced, 6: 1-19.

32.Sato, J., M. Kanata, J. Yasuda, R. Sato, K. Okada, Y. Seimiya and Y. Naito. 2005. Changes of serum
alkaline phosphatase activity in dry and lactational cows. Journal of Veterinary Medical Science, 67:
813-815.

33. Sattler, T. and M. Frll. 2004. Creatine kinase and aspartate aminotransferase in cows as indicators for
endometritis. Journal of Veterinary Medicine Series A, 51: 132-137.

34.Schlegel, G., R. Ringseis, W. Windisch, F. Schwarz and K. Eder. 2012. Effects of a rumen-protected
mixture of conjugated linoleic acids on hepatic expression of genes involved in lipid metabolism in
dairy cows. Journal of Dairy Science, 95: 3905-3918.

35. Selberg, K.T. 2002. Production and metabolic responses to dietary conjugated linoleic acid and trans-
octadecenoic acid isomers in periparturient Holstein cows.

36. Seving, M., A. Basoglu, H. Giizelbektag and M. Boydak. 2003. Lipid and lipoprotein levels in dairy
cows with fatty liver. Turkish Journal of Veterinary and Animal Sciences, 27: 295-299.

37.Sigl, T., G. Schlamberger, H. Kienberger, S. Wiedemann, H.H. Meyer and M. Kaske. 2010. Rumen-
protected conjugated linoleic acid supplementation to dairy cows in late pregnancy and early lactation:
effects on milk composition, milk yield, blood metabolites and gene expression in liver. Acta
Veterinaria Scandinavica, 52: 1-8.

38. Stojevi¢, Z., J. Pirsljin, S. Milinkovi¢-Tur, M. Zdelar-Tuk and B. Beer Ljubi¢. 2005. Activities of
AST, ALT and GGT in clinically healthy dairy cows during lactation and in the dry period.
Veterinarski Arhiv, 75: 67-73.

39. Sutton, J., M. Dhanoa, S. Morant, J. France, D. Napper and E. Schuller. 2003. Rates of production of
acetate, propionate, and butyrate in the rumen of lactating dairy cows given normal and low-roughage
diets. Journal of Dairy Science, 86: 3620-3633.

40. Urrutia, N. and K. Harvatine. 2017. Effect of conjugated linoleic acid and acetate on milk fat synthesis
and adipose lipogenesis in lactating dairy cows. Journal of Dairy Science, 100: 5792-5804.

41.Urrutia, N.L. and K.J. Harvatine. 2017. Acetate dose-dependently stimulates milk fat synthesis in
lactating dairy cows. The Journal of Nutrition, 147: 763-769.

42.Urrutia, N., R. Bomberger, C. Matamoros, and K.J. Harvatine. 2019. Effect of dietary
supplementation of sodium acetate and calcium butyrate on milk fat synthesis in lactating dairy cows.
Journal of dairy science, 102: 5172-5181.

43.Wanders, AJ., L. Leder, J.D. Banga, M.B. Katan and I.A. Brouwer. 2010. A high intake of
conjugated linoleic acid does not affect liver and kidney function tests in healthy human
subjects. Food and Chemical Toxicology, 48: 587-590.

44, West, D.B., J.P. Delany, P.M. Camet, F. Blohm, A.A. Truett,. and J. Scimeca. 1998. Effects of
conjugated linoleic acid on body fat and energy metabolism in the mouse. American Journal of
Physiology-Regulatory, Integrative and Comparative Physiology, 275: pp. R667-R672.


http://dx.doi.org/10.52547/rap.13.38.69
https://dor.isc.ac/dor/20.1001.1.22518622.1401.13.38.8.0
http://rap.sanru.ac.ir/article-1-1293-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-19 ]

[ DOR: 20.1001.1.22518622.1401.13.38.8.0 ]

[ DOI: 10.52547/rap.13.38.69 ]

Research on Animal Production, Vol. 13, NO. 38, WINter 2023 ... ...ttt e e e e

The Effect of Sodium Acetate and Conjugated Linoleic Acid on Feed Intake, Body
Weight, Blood Metabolites, Milk Production and Composition and Liver Health
Indicators in Fresh Cows

Sahar Karimi Azandariani', Mahdi GanjKhanlou?, Kamran Rezayazdi®, Abolfazl Zali*,

Hossein Moradi Shahrbabak® and Mahdi Zhandi®

1- PhD student in Animal Nutrition, Campus of Agriculture and Natural Resources, University of Tehran
2- Associate Professor, Department of Animal Sciences, Campus of Agriculture and Natural Resources,
University of Tehran, (Coresponding author: ganjkhanlou@ut.ac.ir)

3- Professor, Department of Animal Sciences, Campus of Agriculture and Natural Resources, University of
Tehran
4- Associate Professor, Department of Animal Sciences, Campus of Agriculture and Natural Resources,
University of Tehran
5- Assistant Professor, Department of Animal Sciences, Campus of Agriculture and Natural Resources,
University of Tehran
Received: 7 April, 2022  Accepted: 21 Jun, 2022

Extended Abstract

Introduction and Objective: The aim of this study was to investigate the effect of sodium
acetate and conjugated linoleic acid on dry matter intake, body weight, activity of liver
enzymes and blood metabolites in fresh cows.

Material and Methods: In this study, 24 Holstein cows with an average initial weight of
601.47+13 kg and a body condition score of 3.64+0.21 were used for 25 days during days
5-30 postpartum. This experiment was performed in 3 treatments and 8 replications in a
completely randomized design by comparing the means by the mean least squares method
at a significance level of 0.05. Treatments include 1- control with a source of calcium salt
of palm fat, 2- Diet containing 300 g of sodium acetate supplement, 3- Diet containing 100
g of conjugated linoleic acid supplement (50% cis-9 trans-11CLA, 50% trans-10 cis-12
CLA) was. Dry matter intake and milk production were recorded daily, body weight and
body condition score at the beginning and end of the experiment. Blood samples were also
taken on days 5, 7, 14, 20, 25. The cows were milked in three meals of morning, evening
and night, and the record of each meal was recorded. In order to measure milk
composition, milk samples were taken on days 5, 8, 11, 14, 17, 20 and 25 after calving.
Results: The results showed that the mean body weight, body condition score and dry
matter intake were not significantly different between treatments. The concentration of
non-esterified fatty acids was not affected by the treatments. Also, no significant
differences were observed for triglycerides, cholesterol, albumin, total plasma protein and
blood urea nitrogen between treatments. Plasma glucose concentration was significantly
different between treatments (p<0.05), however, CLA and sodium acetate significantly
increased and decreased compared to the control) (p<0.05. Sodium acetate significantly
reduced the levels of aspartate aminotransferase and lactate dehydrogenase compared to
control and CLA treatment (p<0.05). Daily milk, corrected milk production of 3.5% fat
and milk fat percentage were significantly different between treatments, and sodium
acetate and CLA treatments significantly increased and decreased milk fat percentage,
respectively, compared to the control (0.05). Also, milk fat production increased with
sodium acetate compared to control and decreased with CLA (p <0.05).

Conclusion: By consuming CLA due to the reduction of milk fat, the amount of blood
glucose increased, as a result of which the intensity of the negative energy balance
decreased, which in turn reduced the damage to the liver cells. Sodium acetate also
improves energy levels, possibly due to the supply of acetate for milk fat synthesis. It can
be concluded that adding sodium acetate is the best way to have a healthy liver along with
increasing milk production and milk fat after birth.

Keywords: Acid Negative energy balance, Fatty liver, Lipolysis, Milk fatty, Plasma
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