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  INTRODUCTION 
Probiotics have been defined as “a feed supplement of live 
microorganisms that can improve the host animal condition 
upon ingestion through balancing the intestinal micro-
biome” (Alayande et al. 2020). Most commercial probiotics 
are lactic acid producing bacteria (e.g. Lactobacillus and 

Streptococcus spp.) or Bacillus subtilis. The use of Lacto-
bacillus spp. culture may prevail the imbalances due to die-
tary alteration in the rumen of high yielding dairy cows 
during early lactation by promoting a more consistent level 
of lactic acid production to rumen microbiota which allows 
lactate utilizing bacteria to sustain a metabolically active 
population (Nocek et al. 2003). It has been reported that 

 

The aim of this study was to evaluate the effect of supplemental multispecies probiotics on milk production 
and reproductive performance of postpartum lactating Holstein cows. Ninety-six cows were assigned to one 
of two dietary treatments from day 1 to 85 postpartum. Treatments were including 1) control, a standard 
diet, (n=48) and 2) probiotic, same as control plus 3 g/cow/day of the probiotics supplement (Hypro-cow®) 
(n=48). In a subset of eight animals per group, dry matter intake (DMI), body condition score (BCS), rectal 
temperature (RT), respiration rate (RR), and heart rate (HR) were assessed, and blood samples and milk 
yield recorded. Milk samples were analyzed every 2 wk. for fat, protein and somatic cell. Blood samples 
were collected on day 0, 14, 28, 42, 56, 70 and 85 post-partum for determining plasma total protein, albu-
min, creatinine, urea, glucose and triglyceride concentrations and activity of transaminases (aspartate ami-
notransferase and alanine aminotransferase). In all animals, occurrence of health disorders (i.e. metritis, 
endometritis, laminitis and mastitis), calving to first estrus interval, days open (DO), conception rate to first 
insemination and pregnancy up to 85 and 120 DIM were evaluated. Probiotic supplementation increased 
DMI (17.43±0.11 vs. 14.12±0.17) and BCS (3.36±0.16 vs. 3.14±0.23) (P<0.05). Mean daily milk yield 
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1.23±0.63) was lower (P<0.05) in supplemented group compared to control group. The incidence of lamini-
tis (20.5±0.61 vs. 27±0.31) and metritis (32±0.03 vs. 40±0.81) were reduced (P<0.05) in supplemented 
cows compared to control cows. Interval from calving to first estrus and days open (DO) was reduced by 4 
and 26 days, respectively (P<0.05) in treated cows. The conception rate was greater in probiotic group 
(22.5%) than control group (12.5%). In conclusion, supplemental multi-species probiotics during postpar-
tum has a beneficial effect on productive and reproductive performance of dairy cows.  
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cows supplemented with 109 CFU of L. acidophilus per cow 
enhanced milk production by 1.8 kg in comparison to un-
supplemented cows without affecting milk composition 
(Tesfaye and Hailu, 2019). 
Bacillus subtilis that used as a probiotic is a transitory mi-
croorganism of the gastrointestinal tract and non-
pathogenic to animals. The dietary Bacillus subtilis can 
pass through the stomach (Cutting, 2011) with the potential 
to be more resistant to the low pH. Bacillus subtilis could 
enhance an aerobiosis in the gastrointestinal tract, which 
favors native growth of Lactobacilli capable of producing 
lactic acid and inhibiting pathogenic bacteria proliferation 
(Souza et al. 2017). 

Considering reproductive tract, vaginal lactobacilli pre-
vent the proliferation of genitourinary pathogenic micro-
organisms through mechanisms of competitive exclusion of 
pathogens, stimulation of the host immunity, and produc-
tion of specific antimicrobial compounds. Reid et al. (2001) 
reported that a combination of lactic acid bacteria strains 
decreased pathogens population in the vagina even when 
administered orally. In woman, a dietary dose of 108 viable 
probiotic lactobacilli per day could restore and keep uro-
genital health. Although a couple of antibiotics have been 
used to treat uterine infections in cattle, concerns about 
drug residues in the milk and bacterial acquisition of antibi-
otic resistance have prevented their widespread use (Otero 
et al. 2006). The administration of probiotics has been 
evaluated as a potential treatment for vaginitis in human 
(Reid and Bruce, 2003). Therefore, the similar mechanism 
may function in cows. 

Beneficial effects of yeast culture on milk yield and 
composition (Dann et al. 2000) and rumen environment 
have been reported in dairy goat (Maragkoudakis et al. 
2010). Recently, we have shown that supplemental Sac-
charomyces cerevisiae in postpartum lactating cows during 
the hot season, improved productive and reproductive per-
formance, and immune function (Nasiri et al. 2018; Nasiri 
et al. 2019). Unlike, numerous trials have reported no effect 
of yeast on milk yield and composition (Biricik and Yavuz, 
2001) in dairy cows. Because of these findings, using yeast 
with other probiotics might be necessary to see its coopera-
tive effect on milk yield and composition. Komari et al. 
(1999) conducted a study using L. acidophilus and Sac-
charomyces cerevisiae culture together to investigate their 
effects on the performance of dairy cows and found out that 
daily 10 g yeast + 10 mL L. acidophilus treatment increased 
milk yield and milk fat content without affecting milk pro-
tein and lactose content. However, Campanile et al. (2008) 
indicated that supplementation of Saccharomyces cere-
visiae did not affect milk yield and milk composition in 
buffalo cows. These inconsistent reports suggest that fur-

ther studies need to know more about use of supplemental 
probiotics in lactating dairy cows.  

It has been well documented that heat stress affects milk 
yield and composition, health status and reproductive per-
formance in lactating cows. Under the heat condition, cows 
alleviate dry matter intake (DMI), spend less time exhibit-
ing estrous and conserve energy needed to expel heat. They 
usually consume slug feed, sort feed and tend to choose 
feeds that do not produce as much heat during digestion 
such as grains (Samal, 2013; West, 2003; Sejian et al. 
2012). Acidosis of rumen might be occurred by these be-
haviors. Slug feeding, lower levels of forage intake and 
higher levels of fermentable carbohydrates promote acids 
production and decrease rumen pH. Responsible bacteria 
for digestion of fiber are the most influenced at lowered pH 
of rumen (<6.0). These factors could reduce feed intake, 
milk production and often milk components (especially 
milk fat). Probiotics are bioregulators that can improve pH 
of rumen by promoting the use of lactic acid by the other 
bacteria (Nocek et al. 2003). 

During the last decades, there are reports of beneficial ef-
fect of supplementing the animal feed with lactic acid pro-
ducing bacteria on milk yield and reproductive performance 
(Souza et al. 2017). Also, the addition of yeast culture in 
the diet of Holstein cows was beneficial in improving milk 
production and milk fat, and some biochemical parameters 
of blood (Wohlt et al. 1998). There is a lack of data in the 
literature about the effects of yeast accompanied with other 
probiotics dietary supplementation on reproductive per-
formance, milk yield and composition in dairy cows during 
heat stress. The present study, therefore, aimed to investi-
gate the effects of a supplemental multispecies probiotic 
that consisted of Saccharomyces cerevisiae, Bacillus sub-
tilis, Bacillus lichenformis, Enterococcus faecium, Lacto-
bacillus acidophilus, Lactobacillus planetarum, Bifidobac-
terium tediumon milk yield and composition, some blood 
parameters, health status, and reproductive performance in 
postpartum lactating Holstein cows.  

 

  MATERIALS AND METHODS 
Animal welfare 
The Animal Care and Use Committee of the University of 
Tehran approved all experimental procedures of present 
study that performed according to international guidelines. 
 
Animals and experimental design 
This study was conducted in a large commercial dairy farm 
located in Kermanshah province, West of Iran during June 
to October 2017. The mean temperature-humidity index 
(THI) was 78.05 based on Yousef (1985) (Table1):  
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THI= T + 0.36 × DP + 41.2  
 
Where:  
T: temperature (˚C). 
DP: dew point (˚C).  
 

Stratified by predicted calving date, milk production in 
previous years, and body weight (BW). Ninety six Holstein 
cows (n=48) (mean±SD, BW=743±20.5 kg; 3.2±0.69 pari-
ties) were assigned at random to one of two dietary treat-
ments: 1) a control diet or 2) control diet plus 3 g/day/cow 
of a recently developed probiotic supplement containing 5 
× 108 CFU/g (Hypro-cow@,Biorun LTD, Karaj, Iran). The 
probiotic supplement contained Saccharomyces cerevisiae, 
Bacillus subtilis, Bacillus lichenformis, Enterococcus fae-
cium, Lactobacillus acidophilus, Lactobacillus plantarum, 
Bifidobacterium tedium and calcium carbonate. The hypro-
cow probiotics supplement was well mixed with the diet 
immediately before each feeding. Cows were fed the die-
tary treatments three times a day (7:00, 13:00 and 19:00) 
from 1 to 85 d postpartum. Ingredients and chemical com-
position of cows’ diet are shown in Table 2. Cows were 
housed under tie stalls and milked thrice per day at 5:00, 
11:00, and 17:00. 
 
Body condition score (BCS) and feed intake 
In a subset of eight animals per group, feed intake was re-
corded individually from one day after calving until 85 d 
post-partum. The amount of feed given to each cow was 
weighed before feeding and the refused feed was weighed 
before the next feed. BCS was assessed by a trained techni-
cian at d 0, 20, 40, 50 and 85 postpartum, using a 5-point 
scale (1=thin and 5=fat). 
 
Rectal temperature (RT), respiration rate (RR) and 
heart rate (HR) 
RT using digital precision thermometer (TRD, Ellab Crop-
copen Hagen, Denmark) were recorded daily at 11:00 h 
from one day after calving until 85 days after parturition. 
Also, RR (times/min) by counting the movements of flank 
for one minute and HR (times/min) of the tail vein were 
assessed three times per week during trial (Srikandakumar 
et al. 2003). 
 
Milk sampling and analysis 
Cows were milked three times daily at 02:00, 10:00, and 
18:00 h. Milk weights were recorded at each milking for 
individual cow using a Waikato MKV milk meter (Inter 
Ag, Hamilton, New Zealand). Weekly milk samples were 
obtained postpartum from 3 consecutive milkings from 
each cow pooled and stored in 100-mL sterile tubes con-
taining potassium dichromate until analysis.  

Milk constituents including fat, protein, lactose, total 
solid, and somatic cell count (SCC) were analyzed using a 
Foss Milko-Scan (Foss Electric, Hillerød, Denmark). Fat 
corrected milk (FCM 3.5%) and energy corrected milk 
(ECM) was calculated according formula below. Calculated 
according to NRC (2001) equations: 
 
3.5% FCM= (0.4324×kg of milk) + (16.216×kg of milk fat) 
ECM= milk production × (0/383×% fat+0/242×% pro-
tein+0/7832) / 3.1138 
 
Blood sampling 
Blood was collected on day 0, 14, 28, 42, 56, 70 and 85 
postpartum in eight animals per dietary treatment. Blood 
was collected from jugular vein by venipuncture before 
morning feeding. Blood was centrifuged in 1200 g for 15 
min. Plasma samples were stored at -20 ˚C until analysis. 
Total proteins, albumin, creatinine, urea, triglyceride, glu-
cose, aspartate aminotransferase- serum glutamic oxaloace-
tic transaminase (AST-SGOT) and alanine transaminase- 
serum glutamic pyruvic transaminase (ALT-SGPT) were 
assayed using the ZistChem® kits (Zist Chem diagnostics, 
134 Tehran, Iran). Intra assay coefficients of variation were 
8.4, 7.8, 8.2, 8.6, 9.1, 8.7, 8.1, 9.9 %, respectively. 
 
Reproductive measurements 
Observations for estrus were made at 06:00, 12:00, 18:00, 
and 24:00 hr. Cows that exhibited estrus sign (increased 
nervousness and activity, vaginal mucous discharge, 
mounting other cows, or standing estrus) in the morning 
were inseminated with commercially available frozen 
thawed semen in the evening, and cows that were in estrus 
in the evening were inseminated in the following morning. 
In cows that did not show estrus sign a 7-d OvSynch proto-
col was initiated 14 d after the second treatment with PGF2-

alpha also, timed-artificial insemination was performed 10 
d later.  

Ultrasonography (BCF Technology Ltd., Livingston, 
UK) was used to diagnosis pregnancy in 32-35 days post- 
artificial insemination (AI). The interval from calving to 
first AI (PPFSI), conception rate to fist AI, days open (DO), 
and pregnancy rate up to 85 and 120 d postpartum were 
recorded.  
 
Health disorders 
All (n=96) cows were observed for metritis daily from d 7 
to 21 postpartum. Metritis was characterized by an abnor-
mally large uterus and a reddish-brown vaginal discharge 
with fetid odor, accompanied with fever (>39 ˚C) and de-
creased feed intake and milk production. 

Endometritis was diagnosed on 20-25 d postpartum as 
described by Sheldon et al. (2006).  
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From calving to 85 d postpartum, occurrence of lameness 

and mastitis were recorded. If a cow stood or walked in an 
abnormal gait, such as reluctance to bear weight on a hoof, 
or a noticeable limp with uneven steps, with or without the 
presence of a reddish, swollen or hot foot she was examined 
by a skilled veterinary practitioner who made the final di-
agnosis of laminitis. Mastitis was characterized by clinical 
signs (swelling, heat, hardness, redness, or pain in udder) 
and SCC in milk greater than 200000 cells/mL (Sharma et 
al. 2011). 
 
Statistical analysis 
The experiment was performed as a completely randomized 
design according to the following model: 
 
Yijk= μ + Ti + Cj(i) + Sk + (T×S)ik + eijk 
 
Where:  
Yijk: variable.  
μ: mean.  
Ti: fixed effect of treatment i.  
Cj(i): random effect of cow j within treatment i. 

 
 
 
 
 
 
 
 
 

Table 1 Meteorological data at Kangavar Station in the June to October 2017 

Max monthly 
temperature (˚C) 

Min monthly 
temperature (˚C) 

Average monthly 
temperature (˚C)  

Average relative 
humidity (%) 

Dew point 
(˚C) 

THI1 (%) Month  

June 38.4 16.4 27.4 81.1 23.8 77.16 
July 40.6 18.9 29.75 78.2 25.54 80.14 
August 41.4 20.1 30.75 74.3 25.65 81.17 
September 37.7 18.6 28.3 79.4 24.39 78.28 

October 35.6 13.8 24.7 80.6 21.14 73.51 
1 THI: temperature-humidity index. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table 2 Ingredients and chemical composition of the diet 
Feed ingredients (% of dry matter) Fresh Early lactation 

Barley grain 7.00 14.00 

Corn grain 48.00 45.00 

Soy bean meal 17.00 15.15 

Canola meal 8.00 8.00 

Full Fat 7.00 6.50 

Vit-Min premix 1.50 0.90 

Calcium- salt fat powder 0.00 1.60 

CaCo3 1.00 1.30 

NaHco3 1.60 1.90 

NaCl 0.30 0.60 

MgO 0.20 0.25 

Fish meal 7.00 3.00 

CH4N2O 0.00 0.40 

Dicalcium phosphate 0.30 0.00 

Toxin Binder 1.10 1.40 

  Chemical composition 

Crude protein (CP, %) 20.92 19.64 

Net energy for lactation (NEL) (Mcal/d) 1.80 1.84 

Net energy for gain (NEG) (Mcal/d) 1.20 1.29 

NE/CP 0.086 0.094 

CP/NE 11.596 10.663 

  
Sk: time effect.  
(T×S)ik: fixed effect of treatment-by-time interaction.  
εijk: residual error.  
 

Data were analyzed using Proc Mixed of SAS (Institute, 
version 9.1, 2002, Cary, NC, USA). The milk production in 
the previous lactation was included in the model as a co-
variate for the analysis of the milk production data. The 
BCS at calving was included in the model as a covariate for 
the analysis of BCS data. Dietary effect on binomial data 
were analyzed using logistic regression with the PROC 
GENMOD of SAS. Mean comparison of treatments were 
conducted with the Dunnett’s test (P<0.05). Results are 
shown as mean ± SEM, unless indicated. 
 

  RESULTS AND DISCUSSION 
Results presented in Table 3 showed significant difference 
in DMI between the probiotic group and control group from 
24h after parturition to the end of lactation. DMI in probi-
otic group and control group increased linearly from d 1 to 
d 85 of parturition and was on average 15.31 ± 0.25 and  

247-237, )2(12) 2220(Animal Science Applied  ofIranian Journal   240 



Merati and Towhidi 
  

15.61 ± 0.61 kg/d in day 1 and 24.28 ± 0.74 and 22.31 ± 
0.62 kg/d in day 85 after parturition, respectively. Overall, 
in probiotic group, DMI was significantly higher than con-
trol group (P<0.05). 

Results regarding BCS during postpartum period (Table 
3) show significant (P<0.05) increase in BCS in cows fed 
diet supplemented with probiotic as compared to control at 
the end of the experiment. The physiological responses of 
cows to treatments were expressed as changes in RR, RT 
and HR in comparison with the control group. Probiotic 
supplementation resulted in a slight, non-significant in-
creases (P>0.05) in RR, RT and HR of cows during post-
partum periods. 

Results shown in Table 4 revealed significant effect of 
dietary supplementation of probiotic on milk yield and milk 
composition of Holstein cows. Average daily milk yield 
increased by about 3 kg in probiotic group as compared to 
control group. Milk production in two groups increased 
linearly from d 1 (32.74±1.22 vs. 32.51±0.89) to d 85 
(36.01±0.25 vs. 33.15±0.19) of lactation, respectively (Fig-
ure 1a). The average of milk production from d 1 to d 42 
was not significantly (P>0.05) different between two 
groups, whereas, from the d 42 to d 85, was significantly 
higher in probiotic group compared to control group. More-
over, dietary supplementation with probiotics significantly 
(P<0.05) increased milk components including percent milk 
fat (Figure 1b), milk fat content, percent milk protein (Fig-
ure 1c) and milk protein content compared to the control. 
Similarly, average fat corrected milk 3.5% and average 
ECM in probiotic group were higher than those in the con-
trol group. Mean SCC was lower in cows received the pro-
biotics supplement. With the exception of the 24 hours fol-
lowing parturition, SCC was significantly lower (P<0.05) in 
the probiotic group than the control during whole experi-
mental period (Figure 1d).  

During postpartum period, results indicated that average 
total protein, glucose, albumin, triglyceride, SGPT and 
SGOT in plasma of cows were not significantly (P>0.05) 
affected by dietary probiotic supplementation. However, 
mean concentrations of urea-N and creatinine were signifi-
cantly (P<0.05) decreased in supplemented group compared 
to control (Table 5). Plasma concentration of urea nitrogen 
and creatinine had a downward trend in both groups during 
the trial period (Figure 2a-b). 

Data from Figure 3 show a significant decrease in per-
centage of laminitis and metritis in cows fed with probiotic 
compared to un-supplemented cows. However, consump-
tion of probiotics had no significant effect on percentage of 
mastitis and endometritis cases in cows.  

Data of reproductive performance indicated that the 
PPFSI was earlier by about 4d, and the DO was shorter by 
about 26 d in probiotic group than control group 

(59.20±1.64 vs. 63.88±1.06; 92.67±0.62 vs. 118.19±0.25, 
respectively) (Table 6). On the other hand, conception rate 
in first service and pregnancy rate at 85 and120 days were 
significantly (P<0.05) greater in the supplemented group 
compared to un-supplemented group (22.5±1.11 vs. 
12.5±1.85; 62.5±0.09 vs. 42.5±1.22; 71.5±0.48 vs. 
33.5±1.63, respectively). 

Use of several probiotics have shown potential benefits 
in animal and human research trials. Responses in dairy 
cows have included effects on the milk yield and composi-
tion and reproductive performance (Nasiri et al. 2018; 
Nasiri et al. 2019). The aim of current study was to investi-
gate efficacy of a newly developed multispecies probiotic 
(Hypro-cow) on production and reproduction performance 
in dairy cattle. In this study, supplemental probiotic Hypro-
cow had a significant positive effect on feed intake and 
body condition score in postpartum cows. Similar results 
were indicated by Dann et al. (2000) during 5th week of 
lactation (peak lactation), and cows that were supplemented 
with Saccharomyces cerevisiae maintained weight and 
body score better than controls, this could be attributed to 
improved DMI and improved gastrointestinal tract health. 
In agreement with the present result, some authors observed 
an improvement in feed intake when suckling calves were 
fed yeast and other strains of bacteria (Dann et al. 2000; 
Dehghan et al. 2020). In addition, similar results were re-
ported on lactating buffaloes fed Biovet as micro-organisms 
added to their diets (Gujjar et al. 2006). Feeding yeast and 
multi-strain bacteria products may be most beneficial to 
dairy calves because of their effects on fermentation of ru-
men and digestive tract function in terms of increasing the 
digestibility of crude protein and acid detergent fiber (ADF) 
(Laborde, 2008). Different strains of bacteria can utilize 
residual oxygen introduced into the rumen with feeds, thus 
maintain an anaerobic environment (Calsamiglia et al. 
2006). Specifically, after transition through the rumen, 
these organisms thrive in the intestine and use a great 
amount of carbohydrate for their proliferation and produce 
the relevant digestive enzymes (Giorgio et al. 2010). In 
addition, probiotics may alter the structure of gut epithe-
lium and improve nutrient absorption by increasing area of 
absorptive surface (Giorgio et al. 2010).  

In this study, supplemental probiotic significantly in-
creased daily milk yield, FCM 3.5% and ECM. Moreover, 
review of milk production curves has shown that cows fed 
probiotics had greater peak of lactation compared tocontrol. 
These beneficial influences of feed additive on the peak 
lactation is also shown by Bryszak et al. (2019) in dairy 
cattle. Similar results were reported by Mostafa et al. 
(2014), for dairy cows fed two- probiotics (commercial 
yeast culture (S. cerevisiae) namely BGY 35 or a product of 
lactic acid bacteria and enzymes namely AVI-BAC®).  
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Table 3 Effect of dietary supplementation of probiotics on dry matter intake and body condition score (LS means) of cows at postpartum periods 
Parameters Probiotics Control P-value SEM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dry matter intake (kg/d) 17.43a 14.12b 0.04 0.06 
Body condition score 3.36a 3.14b 0.0002 0.13 

The means within the same row with at least one common letter, do not have significant difference (P>0.05). 
SEM: standard error of the means. 

Table 4 Effect of dietary supplementation of probiotics on daily milk yield and chemical composition of milk (LS means) produced by cows at postpar-
tum period 

Parameters Probiotics Control P-value SEM 

36.34a 34.36b Daily milk yield (kg) 0.0001 0.84 

38.9a 34.22b FCM 3.5% 0.0001 0.62 

ECM 36.04a 32.72b 0.0001 1.47 

3.55a 3.21b 0.0001 0.18 Milk fat % 

144.99a 121.16b Milk fat content 0.002 8.21 

2.70a 2.65b Milk protein % 0.0001 0.02 

113.5a 102.84b 0.0003 4.1 Milk protein content 

176.24b 187.13a Somatic cells count 0.0001 3.15 
1 Fat corrected milk (FCM 3.5%) and energy corrected milk (ECM) was calculated according the following formulas (NRC, 2001):  
3.5% FCM= (0.4324×kg of milk) + (16.216×kg of milk fat) and ECM= milk production× (0/383×% fat+0/242×% protein+0/7832) / 3.1138. 
The means within the same row with at least one common letter, do not have significant difference (P>0.05). 
SEM: standard error of the means. 

 

Figure 1 Change of LS means milk yield (a), milk fat percent (b), milk protein percent (c) and somatic cell count (d) in control or probiotics-fed 
lactating dairy cows during hot season  
* (P<0.05) and ** (P<0.01) 

Table 5 Effect of dietary supplementation of probiotics on blood parameters (LS means) of cows at postpartum period 
Parameters Probiotics Control P-value SEM 

Glucose (mg/dL) 64.37 59.04 0.15 5.26 

10.28b 11.08a Urea-N (mg/dL) 0.04 0.24 

1.00b 1.23a 0.0001 0.08 Creatinine (mg/dL) 

Total protein (g/dL) 6.02 5.71 0.94 0.58 

Albumin (g/dL) 2.91 2.79 0.5 0.26 

Triglyceride 9.16 9.57 0.76 1.22 

SGOT 90.19 90.93 0.97 1.06 

SGPT 7.21 6.91 0.64 2.12 
SGOT: serum glutamic oxaloacetic transaminase and SGPT: serum glutamic pyruvic transaminase. 
The means within the same row with at least one common letter, do not have significant difference (P>0.05). 
SEM: standard error of the means. 
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Likewise, Newbold et al. (1998) reported that relative in-

crease in milk production in cows fed yeast culture was 
related to a change in DMI but linked to the complementa-
tion of bacterial strains in the feed with the native microbial 
flora and increased absorption of nutrients. The probiotics 
are thought to enhance the maintenance of the cellulolytic 
flora and improve the fiber degradation of plants. Like the 
change in DMI measured in our study, a similar change in 
DMI and milk production during postpartum was observed 
by Nocek et al. (2003) that diets supplemented with probi-
otics containing yeast culture and bacteria had beneficial 
effects on milk production, which increased by 2.3 
kg/cow/day and that animals ingested more dry matter in 
the ration. 

There was a tendency for greater milk fat content in cows 
receiving Hypro-cow probiotic as compared with control 
cows throughout the lactation weeks. Saccharomyces cere-
visiae can stabilize pH of rumen through the competing 
with bacteria that produce lactate and allowing the bacteria 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
proliferation that produce acetate and butyrate in the rumen 
that are precursors volatile fatty acids (VFA) for milk fat 
synthesis (Lesmeister et al. 2004). Iwanska et al. (1999) 
observed that increased milk production linked with sup-
plementation with Saccharomyces cerevisiae 1026 in-
creased milk production that was not always associated 
with variations in milk protein and fat content. Supplemen-
tation with direct-fed-microbial product consisting of two 
strains of Enterococcus faecium and Saccharomyces cere-
visiae enhanced percentage of milk fat due to increased 
VFA production (Dutta et al. 2009).  

Supplementation of early lactation dairy cows with pro-
biotic altered the rumen fermentation patterns in favour of 
propionate, with potential benefits for energy balance and 
animal productivity (Aikman et al. 2011).  

The stimulation of lactic acid utilising bacteria could ac-
count for Saccharomyces cerevisiae-induced decrease in 
lactic acid production (Beauchemin et al. 2003) and hence 
corresponding stabilization of ruminal pH. Stabilization of 

Figure 2 Change of LS means blood urea nitrogen (a) and creatinine (b) in control or probiotics-fed lactating dairy cows during hot sea-
son  
** (P<0.01). 

 

Figure 3 Effect of supplemental probiotics on health disorders (LS Means) of 
lactating cows during experiment 
The means within the same bars with at least one common letter, do not have 
significant difference (P>0.05) 
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ruminal pH improves propionic acid production (Thrune et 
al. 2009). 

In this study, plasma concentration of glucose, total pro-
tein, albumin, triglyceride, SGPT and SGOT were similar 
in the supplemented group and the control group, while 
blood urea nitrogen and creatinine concentrations were sig-
nificantly decreased in cows fed probiotics in comparison 
with control. Probiotic supplementation was linked to sig-
nificantly decreased plasma urea concentration from d 1 to 
85 postpartum. The level of blood urea nitrogen is an indi-
cator of using efficiency of dietary protein, degradability of 
protein in rumen and protein intake post rumen. Hence, 
supplemental probiotics may contribute in enhancement of 
the microbial protein synthesis and rumen efficiency in 
lactating cows (Ayad et al. 2013), probably due to better 
utilization of nitrogen from food in the rumen. The plasma 
urea-N concentration is related to the level of ammonia 
absorption from the rumen and/or the deamination of amino 
acids not deposited in the tissue (Lesmeister et al. 2004). 
Another possibility for the lower plasma urea-N concentra-
tion is that additives promote the utilization and deposition 
of nitrogen in tissues. 

The reduction in blood creatinine we noted supplemented 
cows is in agreement with Ayad et al. (2013) and 
Lesmeister et al. (2004) who also reported that creatinine 
concentration were significantly lowered by feeding yeast 
culture in dairy cattle. In dairy cattle, creatinine is by prod-
uct protein catabolism. Enhanced level of plasma creatinine 
indicates protein catabolism and degradation in the body. 
Supplemental probiotics strains may alleviate the negative 
energy balance and use of protein storage, therefore reduce 
concentrations of creatinine and urea in the blood 
(Lesmeister et al. 2004).  

Also, we noticed an increase in creatinine with increased 
protein catabolism in control cows that is used as fuel in 
gluconeogenesis (gluconeogenic amino acids), for the 
manufacture of glucose, knowing although this period coin-
cides with peak lactation, where a supply of glucose is re-
quired for the production of lactose. 

A significant decrease in percentage of metritis and lami-
nitis in cows fed with probiotic was shown in Table 7. 
Laminitis is a principal reason of lowered estrous signs in 
lactating cows (Rathwell, 2000). Lameness is associated 
with severe economic detriments, for example, lowered 
milk production, body weight loss, enhanced veterinary 
costs, delayed or silent estrous, increased days open, and 
early culling related with genetic potential loss (Rathwell, 
2000). Multiple factors are associated with this disorder, 
but nutrition is one of the major contributors (Rathwell, 
2000). It is likely that probiotics reduced lameness by 
modifying the rumen structure and pH stability. 
 

Infections of uterus negatively influence postpartum dairy 
cows lowering the reproductive and productive perform-
ance. Some studies have reports that the principal reason 
for culling of lactating dairy cows is poor reproductive per-
formance (Ametaj et al. 2014). The usage of probiotics in 
the reproductive tract can prevent the undesirable outcomes 
of the antibiotics routinely administered in the treatment of 
infections (Otero et al. 2006). The dairy cow vagina is usu-
ally populated by a bacteria diversity dominated fundamen-
tally by lactic acid bacteria (Deng et al. 2015).  

Lactic acid bacteria, mostly lactobacilli, have been util-
ized to treat infections of urogenital tract in women. It has 
been reported that lactobacilli strains of probiotics, specifi-
cally selected for their capability to prevent proliferation of 
urogenital tract pathogen, may colonize the vagina after 
orally feeding and remained for several months.  

This means that the microorganisms successfully sur-
vived in the low gastric pH and bile salt, and passage 
through the intestinal tract, and that they then ascended 
without functional intervention, into the vagina. Therefore, 
oral delivery can be used to convey health benefits to re-
productive tract. Lactobacilli strains of probiotics are acid 
and bile tolerant, but it has not been elucidated what 
mechanisms they applied to colonize the vagina and intes-
tine (Reid et al. 2001). However, diminished metritis in 
treated dairy cows in current study might be related to simi-
lar mechanism in humans. Further studies need to clarify 
this matter. 

Result of reproductive performance show that there was 
beneficial effect of probiotic supplementation on reproduc-
tive parameters of dairy cattle that is in agreement with 
results of Mostafa et al. (2014). The authors noticed im-
provement in the reproductive performance of cows after 
yeast probiotics supplementation. In the current study, cows 
supplemented by probiotic, had shorter interval between the 
first inseminations and the days open, while higher concep-
tion rate. We have recently reported cows fed diets supple-
mented with live yeast had greater plasma insulin like 
growth factor (IGF) -I, 17 β-estradiol and progesterone 
concentration, larger ovulatory follicles, shorter estrus cy-
cles and improved reproductive performance (Nasiri et al. 
2018). Therefore, the probiotic Hypro-cow that consisted 
live yeast and multispecies strains including Saccharomy-
ces cerevisiae may improve reproduction in cows with 
similar mechanisms. Abdel-Khalek (2003) reported that 
Saccharomyces cerevisiae supplementation improved 
PPFSI, DO and service period in multi-parous Friesian 
cows. This finding agrees with some previous experiments 
referring to a reduction in the rate of service/conception and 
improvement in the conception rate related to supplemental 
live yeast in dairy cows (Moallem et al. 2009).  
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A potent relationship between the negative energy bal-
ance (NEB) amount in early lactation period and lowered 
pregnancy rate has been documented (Laborde, 2008), 
which may show improving energy balance of animals sup-
plemented with probiotics, reflecting augmentation in re-
productive indices of treated cows compared to the control 
cows. In addition, the effect of NEB during early lactation 
on later reproductive performance is well documented, act-
ing via disruption of the hypothalamus-pituitary-ovary axis 
(Butler and Smith, 1989). Both the duration and magnitude 
of NEB have been associated with increased concentrations 
of growth hormone and decreased concentrations of insulin 
and IGF; directly reducing follicular competence and its 
response to circulating gonadotrophins (Lucy, 2001; Butler 
and Smith, 1989). Furthermore, NEB has been linked with 
delaying and reducing the magnitude of the LH surge, re-
sulting in delayed resumption of luteal activity, increased 
incidence of cystic ovarian disease, and a lower probability 
of pregnancy to first insemination (Ospina et al. 2010; 
McArt et al. 2012). In this experiment, conception rate in-
creased in cows fed probiotic. Therefore, multispecies pro-
biotics supplementation seems attenuate the harmful im-
pacts of negative energy balance on reproductive perform-
ance of dairy cows. 
 

  CONCLUSION 

It can be concluded that feeding multispecies probiotics 
Hypro-cow increased milk yield, and milk fat and protein 
percentage. Supplemental probiotics also decreased health 
disorders including laminitis and metritis. Reproductive 
performance was improved in cows fed probiotics. Because 
each probiotic is based on distinct microbial species or 
strains with unique characteristic and behavior, this is 
something that can illustrate various outcomes by other 
products. Further studies need to clarify the modes of action 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
and effectiveness of different probiotics in dairy cows espe-
cially on reproductive tract. 
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