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The purpose of the current study was to determine the effect of a single oral dose of L-tyrosine (50 
g/animal) on milk yield, reproductive performance, and ovarian activity of dairy buffaloes. A total of 30 
animals were used in this study having a mean live body weight of 548 kg and 3-5 of parity. Buffaloes 
were divided into three equal groups based on body weight and milk yield. Buffaloes in the first group 
were fed concentrate feed mixture and considered as a control group (G1), while the second and third 
groups (G2 and G3) received L-tyrosine oral 50 g/buffalo at 42 or 60 days of postpartum, respectively. 
Results revealed that buffaloes in G2 and G3 significantly (P<0.05) increased daily milk yield, 4% fat 
corrected milk yield (FCMY) and the percentages of fat and lactose as compared with G1. In addition, 
the L-tyrosine groups had the lowest somatic cell count in milk. As for reproductive traits, the interval 
periods from L-tyrosine treatment to oestrus incidence in G2 and G3 were 6.5 and 7.13 days, 
respectively, and the postpartum first service pros-treated interval and days open were significantly 
shorter in G2 and G3 than in G1. Number of services per conception observably reduced in G2 than in 
G3 and G1. Besides that, number of estrus cases and ovulatory cycles per buffalo and progesterone 
concentration during the ovulatory cycles significantly decreased in G2 and G3 compared with G1. 
Progesterone level was increased prior to estrus incidence in G2 and G3 than in G1. Moreover, L-tyrosine 
treated obviously decreased the number of ovulatory cycles for each buffalo and number of oestrus cases 
in G2 and G3 compared with G1. In addition, conception rate was greatly increased in G2 and G3 
compared with G1.  
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INTRODUCTION 

Low reproductive efficiency in buffaloes 
remains a major economic problem globally 
(Ingawale and Bakshi, 2016). It is well established 
that the use of some organic substances improves 
animal production and reproduction performance, 
by increasing sex hormones releasing (Gabr, 2009 
& Abu El-Hamd and Sayah, 2015). Among these, 

L-tyrosine, which is a semi essential amino acid 
participating in catecholamine formation from the 
adrenal gland and thyroxin from thyroid gland 
(Hammerl and Russe, 1987), acts as a synthesis 
for dopamine, nor-epinephrine, and epinephrine 
production; besides that, it is a common brain 
neurotransmitter involved in the regulation of both 
GnRH and LH signals and LH surges (Ramirez et 
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al. 1984; Abu El-Ella et al. 2011 & Loutfi et al. 
2018). 

Since the availability of tyrosine affects nor-
epinephrine synthesis, then the amino acid 
tyrosine, a blood-borne metabolite, may be 
involved in stimulating GnRH release (Gibson and 
Wurtman, 1986; Acworth et al. 1988; Omara et al. 
2005 & Mahmoud et al. 2020), the neurotransmitter 
which motivates the release of GnRH (Ramirez et 
al. 1984; Terasawa et al. 1988 & Abu El-Ella et al. 
2011). Previous studies have reported the relation 
between tyrosine and reproduction. In dairy cows, 
tyrosine treatment of anestrus animals (detected 
estrus by 60 to 150 days of postpartum period) 
showed lower tyrosine concentrations in blood 
plasma than that in estrus-cycling control 
(Hammerl, 1986 & Abd El-Razek, 2016). More than 
85% of anesthetic milk cows have displayed estrus 
during several days of tyrosine treatment and 
proceeded to appear daily estrus cycles 
(Munsterer, 1987 & Abu El-Ella et al. 2011). 
Moreover, El-Amrawi et al. (1992) postulated that 
an oral dose (100 mg/kg of body weight) of L-
tyrosine could induce the puberty in delayed 
pubertal buffalo heifers. In addition, in sows, 
exogenous tyrosine in growth-restricted lambs 
increased the LH pulse frequency (Hall et al. 1992), 
ovulation in anovulatory dairy cows and induced 
follicular growth and estrus (Hammerl, 1986; 
Munsterer, 1987 & Abd El-Razek, 2016) besides 
enriched the estrus expression (Hammerl and 
Russe, 1987b & Loutfi et al. 2018). Therefore, the 
purpose of the current research was to determine 
the impact of a single oral dose of L-tyrosine (50 
g/buffalo) on postpartum days 21 and 40, on 
reproductive performance and milk yield of 
buffaloes during 90 days of postpartum. 
  
MATERIALS AND METHODS 

The present study was carried out at the 
Station of Experiment and Agricultural Research, 
located in Rigwaa El-wadi El-Faregh, Kilo 62 
Cairo/Alex Desert Road belonging to the Animal 
Production Research Institute, Agricultural 
Research center, Ministry of Agriculture, during the 
period from July to December 2017. 

Animals: 
A total of 30 healthy buffalos having a mean 

body weight (BW) of 543±37 kg and ranging from 
64-88 months of age and 3-5 parities were used. At 
the early postpartum phase (20 days post calving) 
all buffaloes were chosen and grouped into three 
separate groups (10 animals/group) based on their 
BW, parity and milk production. 

Buffaloes in the first group were offered a basal 
diet without L-tyrosine and considered as a control 
group (G1), while buffaloes in the second and third 
groups (G2) and (G3) were given oral doses of L-
tyrosine (50 g/ buffalo) on days (42 & 60) of 
postpartum phase, respectively. The animals were 
housed in separated groups under semi-open 
sheds. 

Feeding system and management: 
During the experimental period, all buffaloes 

were fed the same feed ration of a concentrate 
feed mixture (CFM) with corn silage (CS) and rice 
straw (RS) based on live BW and milk yield 
following the recommended requirements of the 
APRI (Animal Production Research Institute) 
(1997). The CFM consisted of 37.5% yellow corn, 
22.5% wheat bran, 20% soybean meal, 15% corn 
gluten, 3% molasses, 1.5% common salt and 0.5% 
vitamin-mineral premix.  

The chemical analysis of monthly samples of 
the offered feedstuffs composition were analyzed 
for CP, CF, EE, NFE and ash on DM basis 
according to the official methods of the AOAC 
(2000). The chemical composition of CFM, RS and 
corn silage used in feeding buffaloes in the three 
experimental groups is shown (Table 1). 

 
Table 1: Chemical analysis of feedstuffs (on dry 
matter basis) for feeding buffalo-cows in all groups. 
 

Item 
Chemical composition (%) 

CFM RS Corn silage 

DM 90.82 88.64 35.94 

OM 89.54 82.83 92.4 

CP 15.24 1.63 9.35 

CF 11.46 37.36 17.15 

EE 5.02 1.51 3.04 

NFE 57.72 42.35 56.8 

Ash 10.46 17.28 7.76 

 
The experimental methods and procedures: 
 
Milk yield and milk composition: 

Buffaloes were milked twice/day at 6:00 h and 
17:00 h according to the administrative activities 
implemented on the farm. Everyday milk yield was 
recorded individually at milking times for the 1st four 
months (4 to 120 day) of lactation period. Monthly 
collections were made of individual milk samples 
for analyzing milk compositions by using Milko-
Scan (Model 133B) and determining somatic cell 
count using a Fossomatic 360 (Foss Electronic, 
Slangerupgade, Denmark). The Fat Corrected Milk 
(FCM) was estimated as follows: 4% FCM = 0.4 × 
Kg milk + 15 × Kg fat (Mandal et al., 2003). 
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Blood sampling: 
The blood samples were collected using 
anticoagulant (heparin) from jugular vein from all 
animals in the three groups at 3-4 day-interval from 
10 days after calving up to conception through 120 
days post-partum. Blood samples were centrifuged 
at 3000 rpm for 10 min for collecting blood plasma 
that were stored at -20 oC for determining blood 
progesterone (P4) concentration. 

Detection of estrus and insemination:      
At the beginning of 20 days of postpartum, a 

bull (teaser) was introduced to all buffaloes of the 
experimental groups at 3 times (6 a.m., 12 p.m. and 
3 p.m.) per day for 20 min to detect the onset of 1st 
estrus. Estrus was recorded in buffalo receptive for 
teaser and stood for mounting by the teaser. All 
buffaloes that being in heat have been 
inseminated.  
Length and No. of estrus cycles were recorded 
after calving until conception. Average 
concentration of progesterone (P4), P4 peak and 
interval to P4 peak during the estrus cycle was 
determined. In addition, postpartum 1st ovulation, 
1st estrus and intervals post-treatment, No. of 
services/conception (NS/C), the days open (DO) 
and conception rate (CR%) were recorded. On day 
60 post-insemination, conception was assessed 
via rectal palpation. 

Progesterone assay: 
A direct technique of radioimmunoassay (RIA) 

was performed for determination plasma of 
progesterone concentration using antibody-coated 
tubes kits (Diagnosis systems, laboratories Texas, 
USA) based on the procedures outlined by the 
manufacture. According to the manufacture’s 
information, the radioimmunoassay of determining 
progesterone is a competition assay. Sample and 
standards are incubated in antibody-coated tubes 
with 125I-labeled progesterone. Then, the content of 
tubes is aspirated, and bound radioactivity is 
measured. A calibration curve is identified, and the 
unknown values are calculated by interpolation 
from the established curve. The standard curve of 
progesterone concentration ranged from 0 to 2.4 
and 0 to 2.0 ng/ml. The intra- and inter assay 
coefficient of variation were 5.4 and 9.1%, 
respectively. 

Statistical analysis: 
Data were statistically analyzed using one-way 

analyses of variance (SAS, 2004), according to 
Snedecor and Cochran (1980).Testing the 
significant differences within groups was done 

according to Duncan's Multiple Range Test 
(Duncan, 1955). The statistical model was: 
Yij = U + Ai + eij. 
Where: 
Yij = Observed values, U = Overall mean, Ai = 
Experimental group and eij = Random error 
 
RESULTS AND DISCUSSION  

Milk yield: 
Results presented in Table (2) revealed that 

the effect of L-tyrosine treatment of buffalo-cows in 
(G2 and G3) significantly (P<0.05) increased the 
average production of daily milk during the first four 
months of lactation period, in term of actual milk 
yield (AMY) by 11.6 and 14.7%, and 4% fat 
corrected milk yield (FCMY) by 14.1 and 20.0% as 
compared with the control (G1). 

It is worthy of noting that the L-tyrosine 
treatment in G2 and G3 significantly (P<0.05) 
increased the percentages of lactose and fat as 
compared with G1 by 5.55 and 3.22 of fat and 5.54 
and 4.88% of lactose, respectively (Table 2).  All 
treatments had no significant effect on milk protein 
percentage; however, protein percentages 
numerically increased in G2 and G3 than in G1 by 
3.22 and 2.97%, respectively.  

The obtained increase in AMY and fat, protein, 
and lactose percentages in treated groups (G2 and 
G3) were reflected in significant (P<0.05) increase 
in yields of fat and lactose in G3 than the control 
group (Table 2). However, fat and lactose yields 
were not significantly different between groups G2 
and G3.  But protein yield was increased in G2 and 
G3 than in the control group by 18.4 and 14.9%, 
respectively.  

   Also, somatic cell count was greatly lower in 
G2 and G3 than in G1 (265 and 252 vs. 335 
×103/ml, respectively). Results in Table 2 indicated 
a beneficial effect of L-tyrosine on clean milk 
production.  

In agreement with the marked increase in milk 
production of buffaloes in treated groups (G2 and 
G3), oral of tyrosine treatment to dairy buffaloes 
increased milk production and percentages of fat, 
protein, and lactose. However, there were no 
effects on milk fat yield, but yields of milk protein 
and lactose were increased by tyrosine 
supplementation (Rae and Ingalls, 1984; Abu El-
Hamd et al. 2010; Abd El-Razek, 2016 & Loutfi et 
al., 2018).  

It was demonstrated that the administration of 
tyrosine to rats resulted in increased energy intake 
(Anderson, 1979).  
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Table 2: Yield and composition of milk produced by buffaloes in the three experimental groups. 

 
Item Experimental groups MSE 

G1  G2 G3 

Average daily milk yield (kg/day): 

Actual milk yield  9.5b 10.6a 10.9a 0.25 

4% fat corrected milk yield 13.5b 15.4a 16.2a 0.34 

Milk composition (%): 

Fat  6.84b 7.06a 7.22a 0.03 

Protein  4.04 4.16 4.17 0.05 

Lactose  4.51b 4.73a 4.76a 0.04 

Component yields (g/day): 

Fat  649b 748a 787a 29.4 

Protein  384b 441ab 455a 23.6 

Lactose  429b 501ab 519a 30.1 

Somatic cell count: 

(103/ml) 335a 265b 252b 21.8 
a-b: Means within the same row with different superscripts are significantly different at P<0.05. 

 
 
It is postulated that a small increase in energy 
intake or blood supply to the mammary gland could 
stimulate milk production (Mepham, 1982 & Abd El-
Razek, 2016). In this respect, Wurtman (1982) 
reported that tyrosine led to alterations of blood 
flow by catecholamine mediated mechanisms 
(Wurtman, 1982). Also, brain catecholamines, in 
particular norepinephrine, are believed to be potent 
stimulators of growth hormone (GH) release. This 
was also assessed by Martin (1980), who reported 
that the modest increase of milk production 
following tyrosine administration conceivably could 
have been from stimulation of GH release by brain 
catecholamines. Milk yield of dairy cows increased 
dramatically following administration of exogenous 
GH (Machlin, 1973; Peel et al. 1981; Omara et al. 
2020 & Abd El-Razek, 2016). 

Yield and percentage of milk protein increased 
in G2 and G3, and It can be ascribed to an elevated 
demand of tyrosine into the mammary gland, 
whereas plasma tyrosine is the sole precursor of 
tyrosine in milk protein (Mepham, 1982; Munsterer, 
1987; Abu El-Ella et al. 2011 & Mahmoud et al., 
2020). So, an adequate supply of exogenous 
tyrosine is probably essential for synthesis of milk 
protein. There is a relationship between tyrosine 
uptake by the mammary gland and its transfer into 
milk, suggesting that the availability of tyrosine 
could limit milk protein synthesis under some 
conditions (Mepham, 1982). 

Some studies (Guinard et al., 1994; Metcalf et 
al., 1994 and1996; Abu El-Hamd et al., 2010 & 
Loutfi et al., 2018) have shown that mammary 
absorption of supplemental certain amino acids 

previously considered to be in deficiency is either 
satisfactory or exceeds milk outputs when 
administered to dairy cows. However, it is tempting 
to think that this result may reflect a mechanism, 
which enables the mammary gland to extract either 
more peptides or free amino acid to fulfill the net 
requirements for milk protein synthesis; such 
findings may be merely artifacts of the previously 
described process of arteriovenous net absorption 
and the inherent analytical difficulties. 

Reproductive traits:  
Data in Table (3) show that interval from L-

tyrosine oral treatment to oestrus incidence in G2 
and G3 was 5.80 and 7.75 days, respectively.  
It is of interest to show that buffalo-cows in both 
treatment groups did not exhibit estrus activity prior 
to L-tyrosine treatment.  

Early incidences of estrus in buffaloes treated 
with L-tyrosine were agreement with El-Amrawi et 
al. (1991) who found that about 87.5% of buffaloes 
came to heat within 6-9 days after treatment with a 
single oral L-tyrosine dose (100 mg/kg body 
weight). Also, Munsterer (1987) recorded about 
90% of cows suffering from anestrum came into 
heat after three to four days of treatment with 50 g 
L-tyrosine per cow.  The positive effect of L-
tyrosine on induction of estrus in cows was 
indicated by Wetzel (1985), who detected a 
Graafian follicle after three days in cows treated 
with oral intake of a single dose of L-tyrosine (100 
mg/kg BW). Also, Abu El-Hamd et al. (2010) shown 
that supplemental tyrosine tended to reduce 
intervals to first postpartum ovulation of cows. 
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Table 3: Reproductive traits of buffaloes in the three experimental groups. 

 

Item 
Experimental groups 

MSE 
G1 G2 G3 

Interval from treatment to 1st estrus (day) - 5.80 7.75 1.10 

Postpartum 1st service interval (day) 72.0b 49.5c 67.1a 2.85 

Conception rate 1st service (%) 30 60 50  

Conception rate 2nd service (%) 20 40 30  

Conception rate 3rd service (%) 20 - 20  

No. of services/conception 1.86a 1.40b 1.70a 0.07 

Days open (day) 117.7a 60.5c 81.8b 6.50 

Total conception rate (%) 70b 100a 100a  
a - b: Means within the same row with different superscripts are significantly different at (P<0.05). 

 
 

Furthermore, El-Amrawi, et al. (1992) 
observed that about 85% of buffalo-heifers 
exhibited heat within 3-4 days after treatment a 
single oral dose of L-tyrosine. This means that 
postpartum 1st oestrus interval (PPFEI) was 49.5 
and 67.1 days in G2 and G3 respectively, being 
significantly (P<0.05) shorter by 22.5 and 4.9 days 
than that of the control group (72.0 days). In 
accordance with the present results, in particular 
for buffaloes treated with L-tyrosine on postpartum 
period, exogenous tyrosine stimulated follicles 
development and estrus in anovulatory dairy cows 
(Wetzel, 1985; Munsterer, 1987; Abu El-Hamd et 
al. 2010 & Loutfi et al. 2018). In addition, Abu El-
Hamd (2013) reported that tyrosine increased the 
percentage of heifers in estrus, but AI conception 
rate was reduced. Moreover, exogenous tyrosine 
improved estrus expression in sows (Hammerl and 
Russe, 1987b & Abu El-Hamd et al. 2010). 

In spite these findings, L-tyrosine treatment 
had an improvement effect on No. of services per 
conception (NS/C) and days open (DO). L-tyrosine 
in G2 significantly (P<0.05) reduced NS/C to 1.4 
services and DO to 60.5 days as compared with 
1.86 services and DO of 72.0 days in G1.  Also, 
similar trend was recorded in G3 and G1, but the 
differences between G3 and G1 were insignificant. 

More benefits were obtained from L-tyrosine 
treatment in term of conception rate (CR), being 
significantly (P<0.05) the highest in G2 and G3 
(100 and 100%, respectively), than that in G1 
(80%). Such finding agrees with the results of 
Hammerl (1986) where conception was greater (69 
vs. 26%) in anestrus dairy cows detected in estrus 
following treatment with tyrosine than in anestrus 
cows detected in estrus not receiving tyrosine. 
Furthermore, amino acid tyrosine may be involved 
in stimulating the release of GnRH as the supply of 
tyrosine affects norepinephrine synthesis 
(Wurtman et al. 1981; Acworth et al., 1988 & Abu 

El-Ella et al. 2011), a neurotransmitter that 
activates the release of GnRH (Ramirez et al. 
1984; Terasawa et al. 1988 & Loutfi et al. 2018). 

 In addition, El- Amrawi, et al. (1991) found that 
CR of buffaloes was 67% after treatment with a 
single oral L-tyrosine dose (100 mg/kg body 
weight) at day 42 post service. Aumann (1987) 
administrated a dose of L-tyrosine (100 mg/kg body 
weight) to bitches in their food at the 5th, 6th and the 
7th day of proestrus period, he observed higher 
mounting capability and pregnancy rate in the 
treated than the control animals. 

Ovarian activity: 
Results (Table 4) show that animals in treated 

groups with L-tyrosine (G2 and G3) had 
significantly (P<0.05) lower No. of ovulatory cycles 
and estrus cases per buffalo, and average P4 
concentration during the ovulatory cycles than in 
control group. However, P4 concentration 
significantly (P<0.05) increased prior to estrus 
incidence in G2 and G3 as compared with G1. On 
the other hand, variations in the average numbers 
of overall ovulations and silent ovulations per 
buffalo, length of ovulatory cycle as well as P4 peak 
and interval to P4 peak during the ovulatory cycles 
among all buffalos’ groups were not significant.  

The decreased in No. of estrus per buffalo was 
associated with follicular growth and ovulation in 
anovulatory dairy cows occurred by exogenous 
tyrosine (Wetzel, 1985; Hammerl, 1986, 
Munsterer, 1987 & Abu El-Hamd et al. 2010).  

The marked elevation in P4 concentration 
during the interval from treatment to estrus 
incidence in G2 and G3 than in G1. The results are 
agreement with El-Amrawi et al. (1991), who found 
that P4 level in anestrus buffalo pretreatment was 
lower than 0.2 ng/ml, higher values for P4 were 
estimated in the animals (1.7 ng/ml) treated with L-
tyrosine (100 mg/kg body weight) than that in the 
control (0.16 ng/ml).   
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Table 4: Ovarian activity and progesterone (P4) concentrations of buffalo in the three experimental groups 

during the 10 to 120 days of post-partum 

 

Item 
Experimental group 

MSE 
G1 G2 G3 

Total No. of ovulations/buffalo 3.50 2.25 3.00 0.31 

No. of silent ovulations/ buffalo 1.25 0.75 1.00 0.22 

Total No. of estrus cases 3.00a 2.00b 2.25b 0.19 

No. of ovulatory cycles/ buffalo 3.25a 2.25b 2.50b 0.12 

Ovulatory cycle length (day) 21.45 20.25 21.67 3.55 

Average of P4 prior to estrus activity1 0.256b 0.487a 0.437a 0.03 

Average P4 concentration (ng/ml)2 2.741a 1.921b 1.845b 0.22 

P4 peak (ng/ml)2 6.258 5.475 5.825 0.67 

Interval to P4 peak (day)3 12.34 12.73 13.59 2.84 
1 From time of treatment to estrus incidence.  

 2 During the ovulatory cycles.    
3 From the beginning the ovulatory cycle. 

 
 

Further, in dairy cows and heifers Abu El-hamd 
et al. (2010) and Abu El-hamd (2013) found that 
one oral L-tyrosine dose induced a significant 
increase in P4 concentration compared with 
control. The elevated P4 level may be due to the 
stimulating effect of tyrosine on GnRH. 

L-tyrosine may require GnRH release 
stimulation because the supply of tyrosine affects 
norepinephrine synthesis (Wurtman et al. 1981 & 
Abd El-Razek (2016) a neurotransmitter that 
stimulates hypothalamic GnRH release, pulsation 
and pre-ovulatory release of LH from the pituitary 
gland (Ramiez et al. 1984 & Terasawa et al. 1988). 
Catecholamines can mediate the release of GnRH 
by other neurotransmitters and gonadal steroids. 
(Kalra and Kalra, 1983; Ramirez et al. 1984; Yen 
and Vale, 1990 & Abu El-Ella et al. 2011).  

CONCLUSION 
From the findings of the current study, it was 

demonstrated the positive consequences of one 
oral L-tyrosine dose (50 g/animal) treatment during 
the day 42 of postpartum on milk yield and its 
composition, ovarian activity, and reproductive 
performance of buffaloes within the first 120 days 
of lactation period. 
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