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Extended Abstract

Background: Cows after calving, due to the production of milk with high fat content, which
increases the energy output from the body; on the other hand, due to the less dry matter intake
than what meets animal requirements, which is mainly due to metabolic and hormonal responses,
cannot provide that amount of output energy from their body. All of these factors may can cause
the activation of lipolysis messages for energy supply and as a result can cause metabolic
disorders in this period. One of the solutions to deal with these disorders is the use of nutritional
supplements, which can help prevent the occurrence of disorders during this period by reducing
lipolysis messages or reducing the energy output from the body. Therefore, this study aimed to
evaluate the effect of sodium acetate supplement as a lipogenic source and conjugated linoleic
acid supplement as a lipolytic source on the performance of lactating cows in early lactation.
Purpose of using sodium acetate supplement as a lipogenic source was to increase the animal's
energy access to supply energy for intestinal tissue cells, peripheral cells, and increase de novo
milk fatty acids production, which reduces the secretion of energy request messages by these
tissues. On the other hand, conjugated linoleic acid supplement has a negative effect on the
function of enzymes that produce milk de novo fatty acids, it causes a reduction of milk fatty
acids and prevents releasing of energy through milk, which can help reduce the negative energy
balance during early lactation. This study allows a comparative analysis of two distinct energy
adjustment systems, each employing different mechanisms to enhance the management of
negative energy balance.

Methods: Twenty-four multiparous cows with an average live body weight of 618 kg and a body
condition score (BCS) of 3.73, which were examined in terms of health and without any fever,
retention of fetal membranes, metritis, and milk fever, five days after calving were grouped into
three treatments with eight replications. The duration of the experiment was 21 days (from the
5th to the 25th day after calving). Treatments include: (1) control, (2) 100 grams per day of
conjugated linoleic acid (BASF Co) supplement with 20 percent purity content of 50 percent cis-
9 trans-11, 50 percent trans-10 cis-12, and (3) 300 grams per day sodium acetate supplement. Dry
matter intake was measured every day before feed delivery in the morning meal. Milk production
was recorded in each meal and milk compositions were measured on 5, 8, 11, 14, 17, 20, and 25
days after calving. Blood parameters including glucose, total protein, and blood urea nitrogen
were evaluated on 5, 7, 14, 20, and 25 days after calving. Statistical analysis of the parameters
that were measured several times during the experiment was performed using the mixed
procedure, and for other parameters that were measured once during the experiment, the GLM
procedure was performed using the SAS statistical software (version 9/4).

Results: Dry matter intake was not affected among treatments (P = 0.31). However, dry matter
intake on day 25 compared to day 5 in the control, conjugated linoleic acid and sodium acetate
treatments increased by 1.64, 2.16, and 2.76 kg, respectively. Feeding sodium acetate supplement
increased 19 percent daily milk production and 17 percent daily milk fat production (fat corrected
milk based on 4 percent fat) compared to the control treatment (P = 0.03). Fat corrected milk
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based on 4 percent fat was not significantly different between conjugated linoleic acid treatment
compared to other treatments (control and sodium acetate treatments; P = 0.23). Conjugated
linoleic acid supplement tended to decrease milk fat percentage compared to the other two
treatments (P = 0.09). There was a tended to be significant difference in the percentage of milk
fat in sodium acetate treatment than in the control treatment. No significant difference was
observed in the percentage and amount of daily production of other milk compounds including
lactose and protein between treatments (P > 0.10). In the blood parameters, only glucose index in
conjugated linoleic acid treatment and sodium acetate treatment was significantly higher (P =
0.01) than control treatment. However, there was no significant difference in other blood
parameters including total protein and blood urea nitrogen either in the whole period or at any
measurement time.

Conclusion: According to the results of this study, it seems that the conjugated linoleic acid
supplement improved energy storage in the body and balanced blood glucose by reducing the
energy output by reducing the percentage of milk fat. On the other hand, sodium acetate
supplement by supplying energy to the tissues and its role as a precursor of milk fat, which causes
a decrease in fatty acid extraction from blood by the mammary glands, and a decrease in lipolysis
messages caused an increase in milk fat and an increase in blood glucose.

Keywords: Conjugated linoleic acid, Fatty liver, Metabolic disease, Milk fat, Negative energy
balance
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Table 2. Effect of treatments on dry matter intake, milk production and composition
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Table 3. Effect of treatments on body weight and BCS
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Figure 2. Plasma glucose concentration (mg/dl) (1= control, 2= Cows fed the CLA, 3= Cows fed sodium
acetate). (**= P<0.05, *= P<0.01)
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Figure 3. TP (A) and BUN (B) concentration (1= control, 2= Cows fed the CLA, 3= Cows fed sodium acetate).
(**= P<0.05, *= P<0.01)

1 Beta hydroxybutyric acid

2 Blood urinary nitrogen


http://dx.doi.org/10.61882/rap.16.1.64
http://rap.sanru.ac.ir/article-1-1441-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61882/rap.16.1.64

232 L) el g 5 Jadllyl (gbls 75 (gaa0 59y e doa
A 03 yd Syl (Gg3 slaastinl g ol S8 5 ((Bpas Suid 03l 135052 5 i @lie S

Ol cely (6500 0aiS” ol lgiedy i clinl 5 (55 iy ooy slaassinl 3 ¢ 4 OluS i ls 4 asgi b
ol S ol (Gl el Bkl b 0 098 4 Cund (51 Gl dgme Sl JoSa 93 0 oy o0
oo 53 o 5l o3lisl doms 3 0 565 gy o Lol b osd 4 e oes Sl clile bl 5l uas sals
Ol JyiS sl oobaidl bayl 1 g oadiplod Coud s a5 b dawy o a5 o D9 HI bixe bjles wle 4 Cows CLA
Dgdi s dpogi 02b o SadlS )3 (G5l ke SIS iheSS Polite el (5551 g9y SRl L CLA

References

Bai, C., Huo, X., Khas-Erdene, Ao, C., Liu, S., Wang, X., Zhang, F., & Gao, P. (2016). Effects of acetate
and long-chain fatty acids infusion into external pudic artery on lactation performance and milk fatty
acid composition in lactating dairy cows. Canadian Journal of Animal Science, 97(1), 127-135.
https://doi.org/10.1139/cjas-2015-0160

Bauman, D. E., & Griinari, J. M. (2003). Nutritional regulation of milk fat synthesis. Annual Review of
Nutrition, 23(1), 203-227 . https://doi.org/10.1146/annurev.nutr.23.011702.073408

Benson, J., Reynolds, C., Humphries, D., Rutter, S., & Beever, D .(2001) .Effects of abomasal infusion of
long-chain fatty acids on intake, feeding behavior and milk production in dairy cows. Journal of Dairy
Science, 84(5), 1182-1191 . https://doi.org/10.3168/jds.S0022-0302(01)74579-1

Bernal-Santos, G., Perfield Il, J., Barbano, D., Bauman, D., & Overton, T. (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(10), 3218-3228 . https://doi.org/10.3168/jds.S0022-
0302(03)73925-3

Csillik, Z., Faigl, V., Keresztes, M., Galamb, E., Hammon, H., Trdscher, A., Fébel, H., Kulcsar, M.,
Husvéth, F., & Huszenicza, G. (2017). Effect of pre-and postpartum supplementation with lipid-
encapsulated conjugated linoleic acid on reproductive performance and the growth hormone—insulin-
like growth factor-1 axis in multiparous high-producing dairy cows. Journal of Dairy Science, 100(7),
5888-5898. https://doi.org/10.3168/jds.2016-12124

Edmonson, A., Lean, I., Weaver, L., Farver, T., & Webster, G. (1989). A body condition scoring chart for
Holstein dairy cows. Journal of Dairy Science, 72(1), 68-78. https://doi.org/10.3168/jds.S0022-
0302(89)79081-0

Hotger ,K., Hammon, H. M., Weber, C., Gors, S., Troscher, A., Bruckmaier, R. M., & Metges, C. C. (2013).
Supplementation of conjugated linoleic acid in dairy cows reduces endogenous glucose production
during early lactation. Journal of Dairy Science, 96(4), 2258-2270. https://doi.org/10.3168/jds.2012-
6127

Hutchinson, 1., de Veth, M. J., Stanton, C., Dewhurst, R. J., Lonergan, P., Evans, A. C., & Butler, S. T.
(2011). Effects of lipid-encapsulated conjugated linoleic acid supplementation on milk production,
bioenergetic status and indicators of reproductive performance in lactating dairy cows. Journal of Dairy
Research, 78(3), 308-317. https://doi:10.1017/S0022029911000422

Issi, M., GUL, Y., & BASBUG, 0. (2016). Evaluation of renal and hepatic functions in cattle with
subclinical and clinical ketosis. Turkish Journal of Veterinary & Animal Sciences, 40(1), 47-52.
https://doi:10.3906/vet-1505-16

Jenkins, T. (1999). Lactation performance and fatty acid composition of milk from Holstein cows fed 0 to
5% oleamide. Journal of Dairy Science, 82(7), 1525-1531. https://doi.org/10.3168/jds.S0022-
0302(99)75379-8

Kennedy, A., Martinez, K., Schmidt, S., Mandrup, S., LaPoint ,K., & Mclntosh, M. (2010). Antiobesity
mechanisms of action of conjugated linoleic acid. The Journal of Nutritional Biochemistry, 21(3), 171-
179. https://doi.org/10.1016/j.jnutbio.2009.08.003

Khas-Erdene, Q., Wang, J., Bu, D., Wang, L., Drackley, J., Liu, Q., Yang, G., Wei, H., & Zhou, L. (2010).
Responses to increasing amounts of free a-linolenic acid infused into the duodenum of lactating dairy
cows. Journal of Dairy Science, 93(4), 1677-1684. https://doi.org/10.3168/jds.2009-2681

Lavery, A., & Ferris, C. P. (2021). Proxy measures and novel strategies for estimating nitrogen utilisation
efficiency in dairy cattle. Animals, 11(2), 343. https://doi.org/10.3390/ani11020343

Lee, Y.-J., & Jenkins, T. C. (2011). Identification of enriched conjugated linoleic acid isomers in cultures
of ruminal microorganisms after dosing with 1-13 C-linoleic acid. The Journal of Microbiology, 49,
622-627. https://doi.org/10.1007/s12275-011-0415-8


https://doi.org/10.1139/cjas-2015-0160
http://dx.doi.org/10.61882/rap.16.1.64
http://rap.sanru.ac.ir/article-1-1441-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61882/rap.16.1.64

52 Loy alS 5 My Juaillyd sbls 5 (g3 53:5n (i domn
v¥ VEF /Y ojlouis [pmd 3l Jlo (ool clades (sl yingss

Litherland, N., Thire, S., Beaulieu, A., Reynolds, C., Benson, J., & Drackley, J. (2005). Dry matter intake
is decreased more by abomasal infusion of unsaturated free fatty acids than by unsaturated triglycerides.
Journal of Dairy Science ,643-632, (2)88. https://doi.org/10.3168/jds.S0022-0302(05)72727-2

Macrae, A., Burrough, E., Forrest, J., Corbishley, A., Russell, G., & Shaw, D. (2019). Prevalence of
excessive negative energy balance in commercial United Kingdom dairy herds. The Veterinary Journal,
248, 51-57. https://doi.org/10.1016/j.tvjl.2019.04.001

Matamoros, C., Hao, F ,.Tian, Y., Patterson, A., & Harvatine, K. (2022). Interaction of sodium acetate
supplementation and dietary fiber level on feeding behavior, digestibility, milk synthesis, and plasma
metabolites. Journal of Dairy Science, 105(11), 8824-8838. https://doi.org/10.3168/jds.2022-21911

Mattos, R ,.Staples, C. R., & Thatcher, W. W. (2000). Effects of dietary fatty acids on reproduction in
ruminants. Reviews of Reproduction, 5(1), 38-45. https://doi.org/10.1530/ror.0.0050038

Maxin, G., Glasser, F., Hurtaud, C., Peyraud, J., & Rulquin, H. (2011). Combined effects of trans-10, cis-
12 conjugated linoleic acid, propionate, and acetate on milk fat yield and composition in dairy cows.
Journal of Dairy Science, 94(4), 2051-2059. https://doi.org/10.3168/jds.2010-3844

Mekuriaw, Y. (2023). Negative energy balance and its implication on productive and reproductive
performance of early lactating dairy cows. Journal of Applied Animal Research, 51(1), 220-228.
https://doi.org/10.1080/09712119.2023.2176859

Nasrollahi, S., Zali, A., Ghorbani, G., Kahyani, A., & Beauchemin, K. (2019). Blood metabolites, body
reserves, and feed efficiency of high-producing dairy cows that varied in ruminal pH when fed a high-
concentrate diet. Journal of Dairy Science, 102(1), 672-677. https://doi.org/10.3168/jds.2018-15022.

National Academies of Sciences, E., & Medicine. (2021). Nutrient requirements of dairy cattle.
https://doi.org/10.17226/25806.

Odens, L., Burgos, R., Innocenti, M., VanBaale, M., & Baumgard, L. (2007). Effects of varying doses of
supplemental conjugated linoleic acid on production and energetic variables during the transition period.
Journal of Dairy Science, 90(1), 293-305. https://doi.org/10.3168/jds.S0022-0302(07)72630-9

Perfield 11, J., Bernal-Santos, G., Overton, T., & Bauman, D. (2002). Effects of dietary supplementation of
rumen-protected conjugated linoleic acid in dairy cows during established lactation. Journal of Dairy
Science, 85(10), 2609-2617. https://doi.org/10.3168/jds.S0022-0302(02)74346-4

Poirier, H., Shapiro, J. S., Kim, R. J., & Lazar, M. A. (2006). Nutritional supplementation with trans-10,
cis-12—conjugated linoleic acid induces inflammation of white adipose tissue. Diabetes, 55(6), 1634-
1641. https://doi.org/10.2337/db06-0036

Quiroz-Rocha, G. F., LeBlanc, S. J., Duffield, T. F., Wood, D., Leslie, K. E., & Jacobs, R. M. (2009).
Reference limits for biochemical and hematological analytes of dairy cows one week before and one
week after parturition. The Canadian Veterinary Journal, 50(4), 383 .

Radostits, O., Gay, C., Hinchcliff, K., & Constable, P. (2007). A textbook of the diseases of cattle, sheep,

goats ,pigs and horses. Veterinary Medicine 10th edition Bailliere, Tindall, London, UK, 1576-1580.

Rahbar, B., Taghizadeh, A., Paya, H., & Daghigh Kia, H. (2021). Conjugated linoleic acid (CLA)
supplementation effects on performance, metabolic parameters and reproductive traits in lactating
Holstein dairy cows. Veterinary Research, Forum. https://doi.org/10.30466/vrf.2019.104234.2475

Ramezani, M., & Navidshad, B. (2020). Effects of Extruded Flaxseed and Conjugated Linoleic Acid on
Growth Performance in Holstein Milk-Fed Calves. Research on Animal Production, 11(30), 31-38.
http://dx.doi.org/10.52547/rap.11.30.31. [In Persian]

Roodbari, A. R., Towhidi, A., Zhandi, M., Rezayazdi, K., Mianji, G. R., Dirandeh, E., & Colazo, M. (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. https://doi.org/10.1016/j.anifeedsci.2016.07.004

Rulquin, H., Hurtaud, C., Lemosquet, S., & Peyraud, J. (2007). Quantification of the effects of energetic
nutrients on fat content of cow milk. INRAE Productions Animales, 20(2), 163-176.
https://doi.org/10.20870/productions-animales.2007.20.2.3448

Sheperd, A & ,.Combs, D. (1998). Long-term effects of acetate and propionate on voluntary feed intake
by midlactation cows. Journal of Dairy Science, 81(8), 2240-2250. https://doi.org/10.3168/jds.S0022-
0302(98)75803-5

Shingfield, K. J., Bernard, L., Leroux, C., & Chilliard, Y. (2010). Role of trans fatty acids in the nutritional
regulation of mammary lipogenesis in  ruminants.  Animal, 4(7), 1140-1166.
https://doi.org/10.1017/S1751731110000510


http://dx.doi.org/10.61882/rap.16.1.64
http://rap.sanru.ac.ir/article-1-1441-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-06-24 |

[ DOI: 10.61882/rap.16.1.64

232 Lo) el g 5 Jadllyl (gbls 75 (gaae 59y e doa
vo 03 yd Syl (Gg3 slaastinl g ol S8 5 ((Bpas Sid 03l 135052 5l @lie S

Shingfield, K. J., & Griinari, J. M. (2007). Role of biohydrogenation intermediates in milk fat depression.
European Journal of Lipid Science and Technology, 109(8), 799-816.
https://doi.org/10.1002/ejlt.200700026

Smith, S., Blackmon, T., Sawyer, J., Miller, R., Baber, J., Morrill, J., Cabral, A., & Wickersham, T. (2018).
Glucose and acetate metabolism in bovine intramuscular and subcutaneous adipose tissues from steers
infused with glucose, propionate, or acetate. Journal of Animal Science, 96(3), 921-929.
https://doi.org/10.1093/jas/sky017

Toghdori, A. H., Ghorchi, T., Hosseinabadi, M., & Rezvani, M. M. (2022). Effects of Saccharomyces
cerevisiae on milk production and composition, nutrient digestibility and blood parameters in dairy
cows. Research on Animal Production. https://doi.org/10.52547/rap.13.38.80. [In Persian]

Ueyama, E., Tanaka, K., & Hirose, Y. (1972). Effect of continuous infusion of volatile fatty acids into the
rumen on the milk composition: infusion of mixed fatty acids. Japanese Journal of Zootechnical
Science, 43(11), 654-659.

Urrutia, N., & Harvatine, K. (2017). Effect of conjugated linoleic acid and acetate on milk fat synthesis and
adipose lipogenesis in lactating dairy cows. Journal of Dairy Science, 100(7), 5792-5804.
https://doi.org/10.3168/jds.2016-12369


https://www.cabidigitallibrary.org/action/doSearch?do=Research+on+Animal+Production
http://dx.doi.org/10.61882/rap.16.1.64
http://rap.sanru.ac.ir/article-1-1441-fa.html
http://www.tcpdf.org

