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ABSTRACT 

Reproductive success is crucial in dairy farming as it heavily relies on the consumption of a complete mixed ration 

for the diet. The current study investigated the effects of adding saturated (SFA) and polyunsaturated fatty acids 

(PUFAs) to dairy cows' diets on reproductive performance and reproductive hormones during the transition period. 

A total of 30 Holstein dairy cows were randomly divided into three groups (10 animals in each group), based on 

parity and body condition score. The cows had an initial body weight of 567.5 ± 40.3 kg (mean ± SD), a body 

condition score of 3.5 ± 0.26 out of 5 (mean ± SD), and a parity of 1.7 ± 0.02 (mean ± SD). The control group 

received a balanced ration meeting all the nutrient requirements according to the National Research Council (NRC) 

guidelines. The SFA group received 1.4% of dry matter (DM) as palm oil (RumiFat®), while the omega group had 

5% of DM as safflower (a source of n-6 fatty acids) added from 21 days before parturition to 21 days after, and 4% 

of DM as flaxseed (a source of n-3 fatty acids) added from 21 to 42 days after parturition. In the Omega group, 

estradiol concentration significantly increased on artificial insemination (AI) day (12.54 pg/mL). Additionally, 

serum prostaglandin F2-alpha concentration was significantly higher in the omega group (0.732 pg/mL on day 7 and 

1.68 pg/mL on day 14) compared to other groups. The control group exhibited the highest progesterone 

concentrations at 14 and 21 days post-calving compared to the other groups, other groups. whereas the omega group 

highest concentration five days after AI. The omega group also showed a significantly higher mean number of 

follicles >10mm and larger ovulatory follicle diameter. Moreover, a higher percentage of pregnant cows at 120 days 

in milk, fewer open days, and lower service per conception were observed in the omega group compared to the other 

groups. In conclusion, supplementing dairy cows' diets with PUFAs during the transition period positively 

influenced ovarian function, hormone levels, and reproductive performance. 
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INTRODUCTION  

  

Reproductive success is a crucial aspect of dairy farming that relies on a total mixed ration-based diet. Reproductive 

inefficiency can be caused by negative energy balance after parturition, leading farmers to add fat to the dairy cows' diet 

to optimize energy status (Castro et al., 2006). The supplementation of fat aims to increase energy intake while 

minimizing body cows’ fat mobilization during the transition period, thereby reducing the incidence of early lactation 

disorders, such as fatty liver (Mirzaei et al., 2020). Modifying dietary fatty acid intake has the potential to improve 

reproductive measures in dairy cattle (Sammad et al., 2022). Of particular interest was the supplementation of long-chain 

fatty acids, especially polyunsaturated fatty acids (PUFAs, Nanas et al., 2023).  

Supplementation of long-chain fatty acids, particularly polyunsaturated fatty acid (PUFA) has raised considerable 

interest due to the possible positive effect on reproductive performance (Castro et al., 2006). Vegetable oil obtained from 

oilseeds (soybean oil, safflower oil, sunflower oil, or flaxseed oil) or oilseeds themselves can be added to the ration as a 

source of fat that contains different fatty acids (Nanas et al., 2023). 

Several reviews and a meta-analyze have examined the effects of PUFAs on ruminants (Leduc et al., 2017, Roque-

Jiménez et al., 2021; Angeli et al., 2021; Veshkini et al., 2023). Ruminants cannot synthesize omega 3 (n-3) and omega 6 

(n-6) fatty acids, making supplementation of these fatty acids essential in their diet (Mylostyvyi et al., 2021). The N-6 

fatty acids, such as linoleic acid, can alter the fatty acid profile of phospholipids in cell membranes, increasing the 

proportion of arachidonic acids. This change had advantages for the synthesis of prostaglandins and eicosanoids (Dyall 

et al., 2022). Silvestre et al. (2011) demonstrated that feeding cows a Ca salt rich in n-6 fatty acids during late and early 

gestation increased fertility benefits during the breeding period (Silvestre et al., 2011). Another study found that 
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supplementing dairy cows' diet with 10 g of docosahexaenoic acid (n-3) enhanced pregnancy per AI and pregnancy rate 

(Sinedino et al., 2017). According to Dirandeh et al. (2013), supplementing the diet with polyunsaturated fatty acids (n-3 

and n-6) improved fertility in dairy cows. Moreover, Leduc et al. (2017) demonstrated the positive effect of certain fatty 

acids (PUFA) on the pituitary, ovaries, and uterus rather than improved energy status. It is indicated that certain fatty 

acids (n-3, n-6) can suppress PGF2α and are known to play a role in prostaglandins (PGF2α) synthesis. Therefore, 

supplementation of these fatty acids can result in a decrease in embryonic mortality due to a change in the profile of fatty 

acids in the diet and uterine synthesis of prostaglandins during early pregnancy. 

The present study aimed to evaluate the effects of adding selective saturated fatty acids (SFA) and PUFA to dairy 

cows' diet on ovarian function, hormone concentration (serum prostaglandin F2-alpha [PGFM], progesterone, and 

estradiol concentrations) during the transition period. 

 

MATERIALS AND METHODS 

 

Ethical approval 

All animals were treated in accordance with the regulations and guidelines set by the Iranian Council of Animal 

Care. The experiment received approval from the Iranian Ministry of Agriculture (experimental permission no. 1828). 

 

Animal and experimental diets 

The study was done at Mashhad University Agriculture Farm, Iran (from June to August 2020). A total of 30 

Holstein dairy cows (10 animals in each group), consisting of 15 primiparous and 15 multiparous cows, were included in 

the study. The cows had an initial body weight of 567.5 ± 40.3 kg (mean ± SD), a body condition score of 3.5 ± 0.26 out 

of 5 (mean ± SD), and a parity of 1.7 ± 0.02 (mean ± SD). The cows were randomly assigned to one of three 

experimental treatments, each group consisted of 10 cows (5 primiparous and 5 multiparous). The experimental design 

was completely randomized, and the testing period spanned from 21 days before the expected calving date until 42 days 

after calving. The cows were housed in tie stalls (3x3x3 meters) and fed individually, with free access to fresh water 

throughout the testing period. The animals did not receive any vaccination during the experiment. 

The cows were divided into three equal experimental groups based on parity, body condition score, and expected 

calving date. The control group received a balanced ration that met all the nutrient requirements according to the 

National Research Council (NRC) guidelines (Table 1, NRC, 2001). The other two treatment groups received different 

dietary supplements. The SFA group included the addition of 1.4% of dry matter (DM) palm oil (RumiFat
®
) to the diet, 

while omega group included the addition of 5% of DM safflower (a source of n-6 fatty acids) to the diet from 21 days 

before parturition to 21 days after parturition, and 4% of DM flaxseed (a source of n-3 fatty acids) from 21 days after 

parturition to 42 days after parturition. Milking was done twice a day (At 8 a.m. and 5 p.m.). The diets were fed as a total 

mixed ration (TMR) twice daily (0700 and 1700 hour) for ad libitum intake, with 10% of refusals on an as-fed basis. 

 

Experimental procedure, sampling, and feeding 

The cows were housed in a tie-stall barn that was randomly designed, with each group consisting of 10 cows, 

starting from 21 days before parturition. They were provided with a close-up diet from the first day after parturition until 

21 days after parturition, followed by a fresh cow's diet until 21 days after parturition, and final diet from 21 days after 

parturition to 42 days after parturition (Table 1). The total mixed rations were sampled weekly, pooled monthly, and 

analyzed in the laboratory of Mashhad University Agriculture for dry matter content using a drying oven method 

(Mylostyvyi et al., 2021). The samples (500 g) were also analyzed for crude protein (CP), neutral detergent fiber (NDF), 

and acid detergent fiber (ADF) according to the official methods of analysis by the Association of Official Analytical 

Chemists (AOAC, Mylostyvyi et al., 2021).   

 

Blood sampling and analysis 

Blood samples (10 ml) were collected from all cows 7, 14, and 21 days after parturition, on the day of AI, and 5 

days after AI. The samples were collected via coccygeal venipuncture and placed in Vacutainer tubes (BD Vacutainer 

Systems, Plymouth, UK) without anticoagulants. After allowing the blood to coagulate for two hours, it was centrifuged 

for 15 minutes at 3500 rpm. The serum was then transferred to microtubes and frozen at -20°C for further laboratory 

analysis. The concentrations of progesterone (ng/mL), estradiol (pg/mL), and PGFM (pg/mL), in the serum were 

determined using ELISA kits (progesterone and estradiol: Diaplus, North York, Ontario, Canada, Intra- and intra-assay 

coefficients of variation were < 5% (PGFM: Cayman Chemical, Ann Arbor, MI, USA). The sensitivity of the PGFM 

assay was 0.02 ng/mL. 
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Table 1. Ingredient and chemical composition of experimental diets of Holstein dairy cows during the transition period (21 days before calving to 42 days after calving) 

Item 

Close up period1  Fresh cow period2  Early lactation period3 

Control SFA 
Omega 

(Safflower seed) 
Control SFA 

Omega 

(Safflower seed) 
Control SFA 

Omega 

(Flaxseed) 

Ingredient (Percentage of dry matter) 

Alfalfa hay 21.22 21.13 21.14  27.24 27.38 27.38  13.47 13.46 13.46 

Corn silage 29.12 29 29.01 17.85 17.95 17.95 26.93 26.92 26.92 

wheat straw 10.04 10 10.01 - - - - - - 

Barley, rolled 19.72 18.3 14.68 5.57 4.15 0.26 5.96 5.96 5.96 

Corn - - - 24.26 23.85 23.85 25.63 24.31 21.77 

Soybean meal 4.25 4.23 4.23 9.54 9.59 9.59 13.12 13.42 11.15 

Corn gluten meal - - - 2.38 2.39 2.39 2.98 2.98 3 

Canola meal 4.3 4.72 2.75 2.76 3.55 1.54 2.98 2.98 3 

Meat meal 1.79 1.79 1.79 - - - - - - 

Bran 8.74 8.63 10.62 2.73 2.74 2.74 6.23 5.96 8.19 

Sugar beet pulp - - - 5.4 4.67 6.68 - - - 

Calcium salt of palm fatty acid - 1.38 - - 1.45 - - 1.31 - 

Safflower seed - - 4.96  - - 5.34  - - - 

Flaxseed - - - - - - - - 3.85 

Calcium bicarbonate 0.29 0.28 0.28 0.43 0.43 0.43 0.42 0.42 0.42 

Dicalcium phosphate - - - - - - 0.12 0.12 0.12 

Sodium bicarbonate - - - 0.55 0.55 0.55 0.62 0.62 0.62 

Magnesium oxide - - - 0.18 0.18 0.18 0.23 0.23 0.23 

Vitamins/minerals4 0.53 0.53 0.53 0.92 0.92 0.92 0.88 0.88 0.88 

Vitamin E and Selenium Supplement5 0.15 0.15 0.15 0.15 0.15 0.15 0.23 0.23 0.23 

Salt  - - - 0.18 0.18 0.18 0.19 0.19 0.19 

Nutrient composition (Dry matter basis) 

NEL,6 Mcal/kg 1.58 1.62 1.6  1.55 1.59 1.58  1.61 1.65 1.63 

CP, % of DM 13.8 13.8 13.8 16.2 16.2 16.2 15.7 15.8 15.9 

NFC, % of DM 36.5 35.6 33.4 46.1 45.1 44.1 45.2 44 41.8 

Fatty acids, % of DM 2.8 4.1 4.1 2.9 4.1 4.1 2.7 4.1 4 

NDF, % of DM 42.4 42 44 30.1 29.9 31.1 31.5 31.2 33.3 

ADF, % of DM 26.4 26.3 27.8  18.3 18.3 18.6  20.2 20.2 22 

Ca, % of DM 0.7 0.7 0.7 0.6 0.6 0.6 0.7 0.7 0.7 

P, % of DM 0.5 0.5 0.5 0.4 0.4 0.4 0.4 0.4 0.4 
1 Control: no fat supplement; SFA: Saturated fatty acid supplement; Omega: Polyunsaturated fatty acids (PUFAs) supplement (from 21 d before predicted calving until calving). 
2   Control: no fat supplement; SFA: Saturated fatty acid supplement; Omega: PUFAs fatty acid supplement (from calving until 21 d postpartum). 
3   Control: no fat supplement; SFA: Saturated fatty acid supplement; Omega: PUFAs fatty acid supplement (from 21 to 42 d postpartum). 
4 Contained 68,679 mg/kg Ca; 30,000 mg/kg P; 40,000 mg/kg Na; 20,700 mg/kg Mg; 1,840 mg/kg of Cu; 5,000 mg/kg of Mn; 100 mg/kg of Co; 10,395 mg/kg of Zn; 100 mg/kg of Se; 2 mg/kg of organic Se; 120 mg/kg 

of I; 1,000 kIU/kg of vitamin A; 500 kIU/kg of vitamin D; 1 kIU/kg of vitamin E; and 1,000 mg/kg of antioxidants. 
5 Contained 300 mg/kg of Se; 11,000 mg/kg of vitamin E; and 400 mg/kg of antioxidants. 
6 Calculated based on the DMI of 11.5 kg per day and using NRC software (version 2001). 
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Body weight and body condition score 

The body weight of all cows in the study was measured, and their body condition score (BCS) was evaluated at the 

beginning of the study. The BCS was assigned to each cow on a scale of 1 to 5, with the increase of 0.25, according to 

the method described by Edmonson et al. (1989).  

 

Reproductive management 

The cows in the study were synchronized using two injections of PGF2α (150 mg cloprostenol sodium, syva, Spain) 

administered 14 days apart, starting at 30 ± 3 and 44 ± 3 days in milk (DIM) postpartum. The day after the second PGF2α 

injection, the cows' uterus and ovaries were scanned using an ultrasound linear rectal transducer (Ecogra, 7.5 MHz 

transrectal linear transducer, Aloca Co., Ltd., Tokyo, Japan) for three days (45 ± 3 DIM, 46 ± 3 DIM, and 47 ± 3 DIM) 

to evaluate ovarian function (number of follicles and diameters). The follicles were categorized into three diameter 

classes (Ultrasound device measurement was used to categorize the follicles) including small (3.0 to 4.9 mm), medium 

(5.0 to 9.9 mm), and large (≥ 10 mm). The diameter of each follicle was measured as the average length and width of the 

antrum (Dyall et al., 2022). Cows that exhibited estrus after the second PGF2α injection were artificially inseminated, 

while cows that did not show estrus were inseminated during their subsequent estrus. Artificial insemination was 

performed by a technician using commercially available frozen-thawed semen (USA). Pregnancy information, open 

days, and insemination for pregnancy were recorded using livestock information software (Modiran software version 2.3, 

Iran). 

 

Statistical analysis 

Data were analyzed using the MIXED procedure of SAS software (version 9.4, 2018, SAS Institute Inc., Cary, NC, 

USA). The statistical model included treatment, parity, and their interaction as fixed effects. The individual cow was 

considered as the experimental unit. The repeated measures of blood parameters were analyzed using the MIXED 

procedure with repeated measures. The random residual error was also included in the model. 

Yijkl= µ + Di + Tj + Ck + DTij + εijkl  

Where Yijkl = the dependent variable, µ = the overall mean, Di =the effect of diet, Tj = the effect of time of 

sampling, Ck = the effect of cow, DTij = the interactions between diet (D) and time (T), and εijkl = the random residual 

error. 

The best fitting covariance structure for the data was chosen based on the Schwartz Bayesian Information Criterion 

(BIC). The compound symmetry (CS) structure was chosen as it had the lowest BIC among the considered structures, 

which also included first-order autoregressive (AR1), heterogeneous first-order autoregressive (ARH1), and unstructured 

(UN) structures. 

The significance level for the analysis was set at p < 0.05, with p < 0.1 considered as a trend. The Chi-square test 

with PROC FREQ was used to examine the number of pregnant cows after the first AI, as well as the overall number of 

pregnant cows. This allowed for comparisons of all possible dietary treatment pairs. The number of AI and open days 

were examined using the Kruskal-Wallis test with PROC NPAR1WAY, and the Mann-Whitney W test was used to 

compare the medians of the three groups two by two (Wilcoxon). The Dunn-Sidák multiple comparison method was 

used to adjust p-values derived from all tested comparisons. 

 

RESULTS 

 

Serum estradiol concentration 

The results of estradiol concentration were indicated in Figure 1. The Omega (when supplemented with flaxseed) 

group had the highest estradiol concentration (12.54 pg/mL), while the SFA group had the lowest (8.9 pg/mL) estradiol 

concentration on AI day (p < 0.05).  

 

Serum prostaglandin concentration 

The effects of SFA and PUFAs on PGFM concentration at 7 and 14 days after parturition were indicated in Figure 

2. Experimental groups showed a significant effect on PGFM concentration on day 7 and day 14 (p < 0.05). The Omega 

(when supplemented with safflower) group had the highest PGFM concentration on both days (0.732 pg/mL on day 7 

and 1.68 pg/mL on day 14), while the control group had the lowest concentration on both days (0.32 pg/mL on day 7 and 

0.94 pg/mL on day 14). 

 

Serum progesterone concentration 

The effects of SFA and PUFAs on serum progesterone concentration at 14 and 21 days after parturition, AI day, 

and 5 days after AI were indicated in Figure 3. The control group had the highest progesterone concentration (1.15 

pg/mL) at 14 days after parturition compared to the SFA and Omega (safflower) groups (p < 0.05). The Omega 
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(safflower) group had the lowest concentration (0.5 pg/mL) at 14 days after parturition. At 21 days after parturition, the 

control group had the highest progesterone concentration (1.65 pg/mL), while the SFA group had the lowest (0.76 

pg/mL, p < 0.05). Five days after AI, the Omega (flaxseed) group had the highest progesterone concentration (2.57 

pg/mL), while the control group had the lowest concentration (0.85 pg/mL, p < 0.05). 

 

Reproductive performance, number and diameter of the ovulatory follicle 

Effect of SFA and PUFAs on the mean number of follicles, diameter of the ovulatory follicle, and reproductive 

performance during the transition period were presented in Tables 2 and 3. The Omega group had a higher mean number 

of follicles >10 mm and a larger diameter of the ovulatory follicle (p < 0.05). The percentage of pregnant cows until 120 

DIM was higher in the Omega group (p < 0.05), and they also had fewer open days (p = 0.004). Additionally, the Omega 

group had a lower service per conception compared to the other groups (p = 0.002). 

 

Table 2. Means number of follicles, the diameter of the ovulatory follicle of adults Holstein dairy cows supplemented 

with saturated fatty acids and polyunsaturated fatty acids during the transition period (21 days before calving to 42 days 

after calving) 

                                               Treatments 1 

Variable 
Control SFA Omega SD P-value 

Follicle no.      

<5 mm 7.00 6.91 7.1 0.43 0.90 

5-10 mm 3.30 3.49 3.47 0.28 0.81 

>10 mm 0.92b 0.60c 0.96a 0.06 <0.01 

Diameter of the ovulatory follicle (mm) 13.6b 12.2c 15.2a 0.44 ˂0.05 
1Control: No fat supplement; SFA: Saturated fatty acid supplement; Omega: Poly unsaturated fatty acids (PUFAs) fatty acid supplement. a,b,c Means 

within a row with different lowercase superscripts differ (p < 0.05). SD: Standard deviation.  

 

 

Table 3. Reproductive performances of adults Holstein dairy cows supplemented with saturated fatty acids and 

polyunsaturated fatty acids during the transition period (21 days before calving to 42 days after calving) 

                                               Treatments 1 

Variable 
Control SFA Omega SD P-value 

Pregnant cows until 120 DIM (%) 42.85 c 66.60 b 85.71 a 0.13 0.001 

Open days (day)  108.28a 111.5a 86.14b 3.2 0.004 

Service per conception 2.28a 1.89b 1.50c 0.08 0.002 
1Control: No fat supplement; SFA: Saturated fatty acid supplement; Omega: Poly unsaturated fatty acids (PUFAs) supplement. DIM: Days in milk. a,b,c 

Mean within a row with different lowercase superscripts differ p < 0.05. SD: Standard deviation.  

 

 
Figure 1. Mean (± SD) serum estradiol concentration (pg/mL) on artificial insemination day in Holstein dairy cow in the 

experimental groups from 21 days before to 42 days after calving. The groups including control, saturated fatty acids group 

(SFA), and polyunsaturated fatty acids group (Omega). a, b Mean different lowercase letters shows significant differences between the 

groups p < 0.05. 
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Figure 2. Mean (± SD) serum PGFM concentration (pg/mL) concentration on days 7 and 14 after parturition Holstein 

dairy cow in the experimental groups from 21 days before to 42 days after calving. The groups including control, saturated 

fatty acids group (SFA), and polyunsaturated fatty acids group (Omega). a, b Mean different lowercase letters shows significant 

differences between the groups p < 0.05. 

 

 
Figure 3. Mean (± SD) serum Progesterone concentration (ng/mL) on days 14 and 21 after parturition, artificial 

insemination day, and 5 days after artificial insemination Holstein dairy cow in the experimental group. The groups 

including control, saturated fatty acids group (SFA), and polyunsaturated fatty acids group (Omega). a, b Mean different lowercase 

letters shows significant differences between the groups p < 0.05. 
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DISCUSSION 

 

An increase in estradiol concentration is associated with the initiation of estrus and can have positive effects on the 

process of AI (Tippenhauer et al., 2023). In this study, the group supplemented with safflower (source of omega 6) had 

the highest estradiol concentration on AI day, it is indicating that supplementation of PUFA to Holstein dairy cows could 

enhance the AI process and result in a higher conception rate. 

Prostaglandins, particularly PGF2α, play a crucial role in luteolysis in ruminants (Greco et al., 2018). The precursor 

of PGFM is arachidonic acid, formed from the elongation and desaturation of linoleic acid (Tallima et al., 2018). PUFA, 

such as those found in safflower, can affect the synthesis of PGF2α and progesterone (Gulliver et al., 2012). The 

safflower group in this study had higher concentrations of PGFM at 7 and 14 days after parturition compared to other 

groups. The current study results align with Caldari-Torres et al.'s (2006) study, which demonstrated that an increased 

ratio of n-6 to n-3 fatty acids in the culture media led to elevated synthesis of PGF2α (Caldari-Torres et al., 2006). This 

indicated that modifying the fatty acid composition of the diet may result in the release of PG from the endometrium and 

potentially mitigate luteolytic signals. However, contrary to current study findings, Dirandeh et al. (2013) and Petit et al. 

(2004) found that increased n-3 fatty acids suppressed the release of PGF2α following an oxytocin challenge (Petit et al., 

2004; Dirandeh et al., 2013). This increase in PGFM may influence the lifespan of the corpus luteum and result in an 

earlier return to estrus. Silvestre et al. (2011) observed an increase in the pregnancy per AI ratio and a decrease in 

pregnancy loss among cows fed Ca salts enriched with PUFA during the breeding period (Silvestre et al., 2011). In the 

current study, the Omega group had a higher number of pregnant cows, fewer open days, and a lower service per 

conception compared to other groups. These results indicate that PUFA supplementation may improve reproductive 

outcomes in dairy cows. 

Furthermore, Demetrio et al. (2007) and Lopes et al. (2009) found that dairy cows supplied with n-3 PUFA had 

higher plasma progesterone levels (Demetrio et al., 2007; Lopes et al., 2009). Moreover, cows treated with PUFA 

exhibited a higher number of pregnant cows on the first timed artificial insemination (TAI), improved conception rates, 

and enhanced overall reproductive performance. Stevenson et al. (2006) and Chebel et al. (2010) discovered that PGF2α 

secretion may have been reduced during pregnancy detection in cows fed flaxseed as an n-3 supplement. In accordance 

with the findings of Castro et al. (2006), the group that received PUFA-rich vegetable oil exhibited higher plasma 

progesterone levels and a greater number of pregnant cows on the first AI. Additionally, these animals had a lower 

incidence of AI. The omega group (PUFA) had the highest progesterone levels 5 days after AI, and a higher number of 

cows in this group became pregnant. This aligns with previous studies that had shown higher plasma progesterone levels 

and improved reproductive outcomes in cows treated with PUFA (Stevenson et al., 2006; Chebel et al., 2010). It had 

been suggested that the production of PGF2α may have been reduced during pregnancy recognition in cows that were fed 

flaxseed (a source of omega 3). Progesterone plays a crucial role in preparing the uterus for embryo implantation and 

supporting pregnancy by nourishing the conceptus (Castro et al., 2006).  

The supplementation of PUFA in the diets of dairy cows had the potential to improve fertility. Several studies have 

indicated that PUFA may enhance fertility by influencing follicular growth and ovulation (Robinson et al., 2002; Libera 

et al., 2020). It is demonstrated that cows fed with PUFA exhibited larger follicle diameters and an increased number of 

follicles (Robinson et al., 2002; Kabirian Moghadam et al., 2020; 2023). In the current study, the authors observed a 

higher number of follicles and a larger diameter of the ovulatory follicle in the group that received PUFA. 

In this study, safflower (a source of n-6) was incorporated into the cows' diets from 21 days before parturition to 21 

days after parturition. This was done because safflower is known to increase PGF2α concentration and potentially 

attenuate luteolytic signals, thereby influencing the lifespan of the corpus luteum and resulting in an earlier return to 

estrus. Additionally, the inclusion of flaxseed (a source of n-3) from 21 days after parturition to 42 days after parturition 

was associated with higher plasma progesterone levels. This increase in progesterone may lead to improved reproductive 

performance, including an increased number of pregnant cows and a higher rate of successful conception. 

 

CONCLUSION  

 

In this study found that supplementing a source of n-6 fatty acids before and after parturition and a source of n-3 fatty 

acids after parturition can have positive effects on reproductive performance in dairy cows. Safflower (source of n-6) 

was found to increase prostaglandin concentration and potentially mitigate luteolytic signals, while flaxseed (source of n-

3) resulted in higher plasma progesterone levels and improved reproductive outcomes such as the number of pregnant 

cows and service per conception. The selective supplementation of n-6 and n-3 fatty acids based on the follicular cycle of 

dairy cows could be beneficial for their reproductive performance. As a suggestion, further studies need to evaluate the 

effects of PUFA in different pregnancy and lactation periods in dairy cows. 
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