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Abstract: Twenty Pasundan heifers were used in the study to find out calving rates related to B concentration of hormones
and metabolites of the mother's blood during the farm. The experimental mother cow was given a combination of the hormone
prostaglandin F2o as much as 5 ml per head and gonadotropin realising hormone (GnRH) of 2.5 ml per head intramusffjlar to
uniformize fertility conditions and improve fertility. The mother cow is immediately carried out artificial insemination 2 times
with an interval of 6 hours. All experimental cows were given forage basalt food and adlibitum drinking water. Pregnancy
examination is carried out on the 60th and 150th d§Js of pest-insemination using the rectal palpation method. The observed
variables in the form of calving rate were related to plasma concentrations of the hormones progesterone (P), estrogen (E), and
blood metabolites levels f-OH butyric (BHB A), blood urea nitrogen (BUN), and non-esterified fatty acids (NEFA). The results
showed that in Garut calving average rate of 90%, the plasma concentration of hormoffJ progesterone 4.73£0.28 ng/ml and
estrogen 24.59+1.91 pg/ml higher than Bogor with an average calving rate of 70%, the plasma concentration of progesterone
hormone 3.46+0.7 Ing/ml and estrogen 21.67+1.57 pg/ml. The concentration of BHBA, BUN, and NEFA for Bogor region
respectively was 12.33+1.81 mg dl-1; 23,70l2 mg dL; 1.85+0.25 mmol L-1) higher than Garut in a row is 10.17+1.25%mg
dl-1, 22.70£2.70mg dL; 1.76£0.37mmol L™'). The results of regression analysis showed that the relationship of calving rate
(CR) with the concentration of hormones conceptus estrogen (E) and progesterone (P) in garut region has a real form of linear
relationship (P<0.05) by following the equation Calving rate=4772 +0.232 Estrogen + 0.643 Progesterone - 0.074 BHBA +
0.335 NEFA - 0.082 BUN with a coefficient of determination of 43.65%, while for Bogor region according to Calving
regression rate=5,590+ 0.010 Estrogen +0.638 Progesterone - 0.231 BHBSJ+ 1.11NEFA — 0.105 BUN with a coefficient of
determination of 16.34%. It was concluded at calving rate is strongly influenced by the concentration of the hormones
progesterone and estrogen, as well as having a close relationship with the condition of the mother blood metabolite during the

pregnancy.
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optimal which is characterized by the presence of service per
conception of 1.8+0.2 and calving rate of 65+5.0% [1]. Not
optimal reproductive efficiency is thought to be caused by
inadequate pregnancy hormones (estrogen, progesterone, and
placenta lactogen) that play a role in the treatment and
regulation of growth and development of the uterus and
placenta [2, 3]. A decrease in the concentration of these

1. Introduction

Pasundan cows as a local genetic resource of West Java,
have high fertility but do not yet have high reproductive
efficiency. The problem that is still often encountered in
pasundan cows with the pattern of people's livestock business
until now is the performance of reproduction that is not
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pregnancy hormones will lead to an increase in embryonal
death, a decrease in calving rate, and a decrease in birth
weight. In the process of pregnancy there is an increase in
several conceptual hormones, especially estrogen and
progesterone, along with increasing gestational age [4].
Furthermore, in order to maintain the success of the
reproductive process, of course, it will be followed by
changes in the mother's blood metabolism [5, 6].

Lack of feed, especially for hot tropics including in
Indonesia, is one of the causes of decreased reproductive
efficiency because it is always followed by reproductive
disorders that cause the onset of Infertility in female cattle [7].
That nutritional deficiency will affect the function of the
anterior pituitary resulting in the production and secretion of
the hormones Follicle Stimulating Hormone (FSH) and low
Luteinizing Hormone (LH), which causes the ovaries to not
develop or experience hypofunction [8]. In the placenta
phase, the growth of the fetus depends largely on the
availability of nutrients in the mother's blood. This affects the
parent blood metabolites of both -OH butyric acid (BHBA),
blood urea nitrogen (BUN), and non-esterificated fatty acids
(NEFA). The concentration of blood metabolites depends
largely on the amount of feed consumed and greatly
influences embryonic growth during pregnancy [9].
Triglycerides, proteins, and glucose is part of the nutrients
needed for the growth and development of fetuses during
pregnancy [10, 11] and the potential to improve the
appearance of calves at birth [12]. Metabolic profile of the
blood (BHBA; NEFA; BUN). very useful as an indicator that
the body's homeostasis mechanism serves to keep blood
parameters within the physiological range of different feed
and maintenance conditions [13].

One of the efforts in improving the ability of the uterus
and placenta in facilitating the growth and development of
embryos and fetuses during pregnancy can be done through
increased secretion and availability of pregnancy hormones.
To increase the percentage of calving intervals, the use of
Gonadorrophin-releasing hormone (GnRH), which has the
power to stimulate growth and development of follicles,
causes ovulation and is able to maintain an adequate uterine
environment for embryo life [14]. The results of previous
researchers reported that the induction of GnRH in the
mother will increase the pregnancy hormone progesterone
while also increasing the placenta capacity manifested
through increased wet and dry weight, active cell mass, cell
synthetic activity (DNA and RNA), and placenta nutrient
synthesis up to 70 days of gestation [15]. Increased placenta
capacity is also influenced by the maintenance of the corpus
luteum and the production of progesterone by the placenta
[15]. This study aims to find out the relationship between the
birth weight of the child and the concentration of hormones
and metabolites in the blood plasma of the mother during
pregnancy in Pasundan cows.

2. Materials and Method

Twenty (20) pasundan heifer were used in this study, with

the same relative weight and age belonging to farmers
consisting of 10 heads from Bogor area representing the
North Priangan region and 10 heads from Garut area
representing the South Coast. The purp@® of this study was
to find out the calving rate related to the concentration of
hormones and metabolites of the mother's blood during
pregnancy.

The research was conducted based on experimental
methods designed into 2 (two groups of observation
variables, namely bound variable (Y) in the form of
calving rate, and free variable (X) in the form of hormone
concentratffp and blood metabolites. All experimental
cows are adapted to the local environment and given
basalt food in the form of field grass while drinking water
is given adlibitum. The experimental moffler cow was
continued wusing a combination of the hormone
prostaglandins (PGF2a, dinoprost tromdJamine) at a dose
of 5 ml/head intramuscular as much as 2 (two) times with
an interval of 11 days, but on the 9th day injected
gonadotropin realising hormone (GnRH, gonadorelin) as
much as 2.5 ml‘head intramuscular. to uniformize fertility
conditions and increase fertility. The mother fpw is
immediately carried out artificial insemination 2 times
with an interval of 6 hours. Pregnancy examination is
carried out on the 60th and 150th days of post-
msemination using the rectal palpation method. The
observed modifiers were the concentration of hormones
including estrogen and progesterone, Evhile blood
metabolites included p-hydroxybutyric acid (BHBA),
blood urea nitrogen (BUN), and non-esterificated acid
A

Blood sampling during pregnancy is done 3 (three) times
at the time of estrus, age 60 days of pregnancy, and age 150
days of pregnancy. Blood is taken from the jugular vein of 10
ml using a disposable syringe containing anticoagulant, then
inserted into a test tube and placed in an ice-filled flask.
Blood is left for 30 minutes then dysentery at a speed of 2500
rpm for 15 minutes. The formed plasma is separated into an
evendorf tube that will be used for the analysis of hormones
and blood metabolites.

2.1. Hormone Analysis

Egfrogen. Estrogen concentrations in plasma are measured
by KIT (Sigma Chemical Co., St. Louis, MO) using the
Enzyme-Linked Immunosorbent Assay (ELISA) technique.
On each plate Elisha inserted 25 pl of standard dissolver,
sample, and control, then each mixed with 200 pl estradiol
conjugate reagents on each well. Next incubation for 120
minutes at room temperature. The absorbance value is read in
the ELISA reader after 10 minutes with a wavelength of
45010 nm.

Progesterone. Estrogen concentrations in plasma are
measured by KIT (Sigma Chemical Co., StLouis, MO) using
the Enzyme-Linked Immunosorbent Assay (ELISA)
technique. On each plate Elisha inserted 25 pl of standard
dissolve, sample, and control, then each mixed with 200 pl of
progesterone conjugate reagents on each well. Next
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incubation for 120 minutes at room temperature. The
absorbance value is read in the ELISA reader after 10
minutes with a wavelength of 450+10nm.

2.2, Blood Metabolite Analysis

B-OH Butyric Acid (BHBA). BHBA concentrations were
measured using enzymatic techniques using KIT (Sigma
Chemical Co., St. Louis, MO) with a standard range iaady
available by dripping blood of 1 drop of blood each (30 pl)
using Precisian XtraTM Blood Test Strips, which took 25
seconds for each sample.

Blood Urea Nitrogen (BUN). BUN conceation was
measured using enzymatic techniques using ELISA KIT
(Sigma Chemical Co., St. Louis, MO) with the standard
range already available by dripping 30 ul of blood on each kit
stem. Next put into the auto analyzer Tool Refloton (R) plus
and the result will be read automatic tool.

Non-Esterificated Fatty Acid (NEFA). NEFA cuncentram
was measured using enzymatic techniques using Max
Discovery NEFA ASSAY KIT (Sigma Chemical Co., St
Louis, MO) with the standard range already available and
wavelength used 550 nm.

2.3. Data Analysis

The collected data were analyzed using Correlation
Regression analysis using software Minitab version 19, to
determine the shape and density of the relationship between
calving rate (Y) bound changers and hormone-free modifiers
and blood metabolites (X).

3. Results and Discussions

The most realistic assessment of the application of
technology is to calculate the calving rate. If the results of the
application of reproductive technology have not produced a
child standing next to the mother, then the application of
synchronization of estrus and artificial insemination can not
be said to be successful [16]. Calving rate is related to
dynamic changes in hormone parameters (estrogen and
[Ellogesterone) and blood metabolites (B-OH Butyric Acid,
Blood Urea Nitrogen and Non-Esterificated Fatty Acid)
during pregnancy. The results showed that the average
calving rate, hormone concentration, and blood metabolites
of Pasundan cows can be seen in Table 1.

Table 1. Calving Rate, Hormone Concentration, and Blood Metabolites of Pasundan Cows

Group (Region) Pesisir Selatan / Garut Priangan Utara/ Bogor

Sub group (preg y rate) Mean Correlation Coefficient Mean Correlation Coefficient
Calving rate (%) 90 - 70 -

Estrogen (pg/ml) 245941 91* 0.010* 21.67+1.57* 0232%

Progesteron (ng/ml) 4.73£028%* 0.638" 3.46£0.71** 0.643%%

BHBA (mg dl'") 10.17+1.25* 0.231%* 12.33£1.81° -0.074%

NEFA (mmol L") 1.76£0.374* L111%* 1.85£0.25% 0.335

BUN (mg dL") 22.70£2.70%* 0.105 23.70+£2.40% 0.082

Superscript* indicates real correlation rates (P<0.03) and ** very real (P<0.01) with calving rate.

Based on the results in Table 1. Indicates that the
concentration of blood metabolites (beta butyric hydroxy
(BHBA); non-esterification fatty acid (NEFA); blood urea
nitrogen (BUN) of Pasundan cows when estrus, bunting 60
and 150 days induced (PGF2a + GnRH+ PGF2a) is still in
the normal range. This is in accordance with previous
researchers stating that the range of BUN levels in normal
cows is 6-27 mg / d [17], while the normal range of beta
hydroxy butyric acid (BHBA) is <9.00 mg dL-1 [18] and the
normal range for NEFA is 1.00 - 2.00 mmol L-1 [19]. Further
results in this study showed that the concentration of blood
metabolites (beta-hydroxybutyric (BHBA); non-esterification
fatty acid (NEFA); blood urea nitrogen (BUN) of Pasundan
cows for the North Priangan region is higher than the South
Coast region. The condition is suspected in North Priangan
there is a lack of feed consumed by cows, both the quality
and quantity of forage of animal feed provided, so that
negative energy balance (NEB) occurs. The increasing
concentration of BHBA, BUN, and NEFA shows indications
of mobilization of carbohydrates, proteins, as well as lipids,
and oxidation of fatty acids that produce energy [20].

The results showed that Pasundan cows in Garut region
have an average Calving rate of 90% higher than the Bogor
area with a value of 70%. The difference in calving rate in the

1
two study areas, ?is suspected that Pasundan cows in Bogor
region are relatively negative energy balance (NEB), which is
shown by a lower average concentration of hormones
(estrogen, progesterone), “ac blood metabolite concentration
includes P-hydroxybutyric acid (BHBA), blood urea nitrogen
(BUN), and non-esterificated acid (NEFA) relatively higher
than the South Coast region. This is in line with previous
rescarchers who stated that an imbalance in protein levels
would interfere with the secretion of gonadotropin hormones
[21]. The presence of progesterone is a key hormone that plays
an important role in regulating the estrous cycle and
maintaining pregnancy, and progesterone concentrations are
maintained high. until near the end of pregnancy [22].
Progesterone is also very important to support the development
of the mammary glands [23]. Progesterone is an important role
In preparing the uterine environment for implantation and
increases in progesterone during pregnancy and plays a role in
maintaining pregnancy [24]. Besides being produced by the
corpus luteum at the beginning of pregnancy, progesterone is
also produced by the placenta and fetus after placentation 3,
25]. Furthermore, the tendency of the progesterone hormone
pattern with estradiol stimulates uterine gland secretion and
mncreases the expression of uterine epithelial growth factors,
proliferation, and conceptus differentiation [26]. Furthermore,
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high concentrations of blood metabolites include BHBA, BUN,
and NEFA during pregnancy, affecting the development of
embryos and fetuses in the uterus, so that it can be followed
the death of embryos and the absorption of embryos by the
uterine wall, abortus, or the birth of weak children and
neonatal death [27, 28].

Based on the results of correlation analysis shows that the
variable calving rate in Garut region has a very real level of
positive relationship density (P<0.01) with progesterone
(+64.3) and a real relationship (P<0.05) with estrogen (+64.3)
23.2), while in Bogor calving rate has a real relationship
(P<0.05) with estrogen (+1.0) and very real (P<0.01) with
progesterone (+63.8.). These results showed that the incred§3
in calving rate was in line with the increased concentration of
the hormones progesterone and estrogen during pregnancy.

The results of correlation analysis showed that calving rate
in Garut region has a noticeable level of negative relationship
density (P<0.05) with BHBA (-7.4) and NEFA (-8.2), very
real relationship (P < 0.01) with a BUN (-33.5), while in
Bogor calving rate has a very real relationship (P<0.01) with
NEFA (-111.1, and the real relationship (P,005) with BHBA
(23.1) and BUN (-10.5), these results show that calving rate
is inversely proportional to the concentration of blood
metabolites during pregnancy. This means that the calving
rate will be lower if the concentration of blood metabolites
in§Rases due to poor nutrient intake during pregnancy.

The results of regression analysis showed that the
relationship of calving rate (CR) with the concentration of
estrogen conception hormone (E) and progesterone (P) in the
Garut region has a real form of a linear relationship (P<0.05)
by following calving rate equation=4,772 +0.232 Estrogen +
0 0.643 Progesterone - 0.074 BHBA + 0.335 NEFA - 0.082
BUN with a coefficient of determination of 0.4365 meaning
calving rate is influenced by the concentration of estrogen
and progesterone hormones, blood metabolites (BHBA,
NEFA, BUN) during pregnancy by 43.65%, while for Bogor
region according to regression equation Calving rate=5,590+
0.010 Estrogen +0.638 Progesterone - 0.231 BHBA +
1.1INEFA — 0.105 BUN with a coefficient of determination
of 0.1634 means calving rate is influenced by estrogen
hormone concentration, progesterone, and blood metabolites
(BHBA, NEFA, BUN) during pregnancy by 16.34%.

Based on regression equations it tums out that BHBA, BUN,
and NEFA all have negative regression coefficients, meaning
that if the blood metabolite increases it will decrease calving
rate as a result of negative nutrient balance. This condition
indicates that the high concentration of blood metabolites as a
result of poor nutrient intake during pregnancy will lower the
calving rate of the Pasundan heifer. This means that if there is
a shortage of nutrient substrates, then there will be a
mobilization of food reserves such as fats (triglycerides)
stockpiled during pregnancy that will cause acetyl coa buildup
and cannot enter the citric acid cycle so that it will be
converted into ketone objects such as acetone, §-OH butyric as
a result of condensation of 2 moles of CoA acetyl. Similarly, if
there is a metabolism protein, then livestock are in a negative
nitrogen balance that is characterized by an increase in the

concentration of blood urea nitrogen. The same in triglyceride
fat metabolism products will be transformed into free fatty
acids non-esterificated fatty acids (NEFA) [9, 28]. The
relationship between reproduction and nutritional status is very
closely related to nutrient deficiency as the main factor that
mhibits the reproductive system of cows in the tropics [29].
Lack of nutrients or insufficient inputs can have a direct effect
on reproductive efficiencies such as low reproductive
performance and productivity [30]. Low glucose levels can
lead to high levels of non-esterified fatty acids (NEFA) which
have toxic effects on follicles, oocytes, embryos, and fetuses,
and decreased GnRH secretion by the hypothalamus [31]. The
decrease in GnRH inhibits the synthesis of FSH and LH in the
anterior pituitary and causes the follicle to not develop and
does not appear estrus [32]. Furthermore, low concentrations
of blood glucose and total protein disrupting reproductive
hormone function and not an optimal function of the
reproductive  tract failing follicle, oocyte, and embryo
development, this condition will lead to premature embryo
death and fertilization failure resulting in repeated mating [33].

4. Conclusions a
2

It was concluded that increased concentrations of the
hormones estrogen conception and progesterone during
pregnancy had a positive impact on calving rates. High blood
metabolites due to poor nutrient intake have a negative
impact on the calving rate.

It is recommended that the improvement of feed given to
the mother who is bunting, in addition, to need to be
researched further increased concentration of hormone
conception due to the induction of hormones exogenously
related to the micro-uterine environment, milk production,
and immunologic response.

Acknowletiiigements

Thank you to the farmers and Chairman of Rundayan
Sawargi Group addressed in Kampung Cihurang, Karya Mukt
Village, Cibalong District, Garut Regency, and Mekar Tani 2
Livestock Group, located in Singasari Village, Jonggol District,
Bogor Regency, which has helped the Ecility in the
mmplementation of research. A thank you was also conveyed to
the Head of the Agriculture and Livestock Office of Garut
Regency and its ranks, Bogor Regency and its ranks who
together have helped research activities for the application of
hormone induction and artificial msemination in Pasundan cows.

References

[17 E. N. Setiawati, D. M. Saleh, and M. Sumaryadi. 2013.
Kinerja Reproduksi Sapi Pasundan Di Jawa Barat. Pros.
Semin. Teknol. dan Agribisnis Peternak. VI, 2018,

[2] Niswender, DG., JL Juengel., PJ. Silva, MK, Rollison and
EW. McIntosh. 2000. Mechanism of controlling the function
and life span of the corpus luteum. Physiol Rev 80: 1-29, 2000.




[3]

[4]

[71

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

International Journal of Animal Science and Technology 2021; 5(1): 27-31 31

Wilson. ME and Ford SP. 2000. Effect of estradiol-17
administration during the time of conceptus elongation on placental
size at term in the Meishan pig, J Anin Sci 78: 1047-1052.

Frastantie, D., M. Agil and L. 1. Tumbelaka. 2019. Deteksi
Kehamilan Dini pada Sapi Perah dengan Pemeriksaan
Ultrasnography (USG) dan Analisis Hormo Steroid. Acta Vet
Indones. 7(2): 9-16.

Pemayun, T. G. 2014*, Wakiu Inseminasi Buatan yang Tepat
pada Sapi Bali dan Kadar. Progesteron pada Sapi Bunting. .J.
Vet 15 (3): 425-430.

Geisert, R. D and RAM. Schmitt. 2002. Early Embryonic
Survival in Pig: Can it be improved ?2..J. Anim. Sci 80: 54-85.

Bindari, Y. R., S. Shrestha, N. Shrestha, and T. N. Gaire. 2013.
Effects of Nutrition on Reproduction. Adv Appl Sci Res 4 (1)
421-429.

Wahyudi, L., T. Sulistiawati and 5. Wahyuningsih. 2013.
Tampilan reproduksi sapi perah pada berbagai paritas di Desa
Kemiri Kecamatan Jabung Kabupaten Malang. J. Ternak Trop.

Pradhan R, K Oshima, ¥ Ochiai, T Kojima, N Yamamoto, M.
E. Ghanem, and N. Nakagoshi. 2008. Effect of total
cholesterol, glucose and blood urea nitrogen on embryo
quality inpost-partum superovulated suckling Japanese black
cattle. Reprod. Med. Biol 7 (2): 55-62.

Guadarrama, C. A, M. A. Pasqoier,, J. P. Dourmad., A. Prunier
and H. Quesnel. 2002. Protein Restriction in Lactating Sows:
Effects on Metabolic State, Somatotropic Axis and Reproductive
Performance afier Weaning. .J Anim. Sci 80: 3286-3300.

Han, H. C., N. C. Stickland and D. A. Owen. 2004. Maternal
MNutrient Restriction Alters Gen Expression in the Ovin Fetal
Hearth. J. Phisiology 558: 111-121.

Van den Brand, H., M. I. W. Heetkamp., N. M. Soede., J. W.
Schrama, and B. Kemp. 2000. Energy Balance of Lactating
Primiparous Sows as Affected by Feeding Level and Dietary
Source J, Anim. Sci T8: 15201528,

Gross, J., H. A. Van Dorland., R. M. Brukmaier and F. J. Schwarz
2011. Performance and Metabolic Profile of Dairy Cows During a
Lactational and Deliberately Induced Negative Energy Balance
with Subsequent Realimentation. J Dairy Sei 94 (4): 1820-1830.

Junior, M. V. C. F., A. V. Pires, M. V. Biehl, M. H. Santos, D.
M. Polizel, D. D. Nepomuceno, R. Sartori, J. B. B. Filho, J. R.
S. Goncalves and M. L. Day. 2016. Luteolysis in Bos
indicucows on Days 5 and 7 of estrous cycle with varying
doses of PGF2w. Theriogenology 86 (5): 1268-1274.

Mondal, S and B. 5. Parkash. 2003. Peripheral plasma
progesterone concentration in relation to estrus expression in
Sahiwal cows. lndian J. Physiol. Pharmacol 47: 27-34.

Lim, H. J., J. K. Son, H. B. Yoon, K. 8. Baek, T. . Kim, Y. 8.
Jung and E. G. Kwon. 2014. Physical Properties of Estrus
Mucus in Relation to Conception Rates in Dairy Cattle. J.
Emb. Trans. 29 (2): 157-161.

Murray RK, Granner DK, Mayes PA, & Rodwell VW. 2003.
Biokimia Harper. Edisi ke-25. Jakarta (ID): EGC. 2003.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Julie, M. H and R. O. Thomas. 2013. Using physiological
markers to defect health and production problems in transition
dairy cows. WCDC Adv. Dairy Technol 25: 329-33.

Van Saun, R. J. 2000. Blood profiles as indicators of
nutritional status. Adv. Dairy Tech 12: 401-410.

Shaka, M., M. Shamesdini and F. Mohamad-Zadeh. 2006. Serum
biochemistry values in Raini Goat of Iran,” J Vet Med 6 (12): 33-45.

Saleh, N., E. Mahmud and E. Waded. 2011. Interactions
Between Insulin Like Growth Factor 1, Thyroid Hormones
and Blood Energy Metabolites in Cattle With Postpartum
Inactive Ovaries. Nat. Sci 9 (5): 56-63.

Gaja AO, Al-Dahash SYA, Raju GS, Kubota C. 2013.
Ultrasonic  assessment of corpora lutea and plasma
proGesterone levels in early pregnant and non pregnant cows.
J. Adv. Biomed. Patol. Res. 3 (1): 19-24.

Waldmann A, Kurykin J, Jaakma U, Kaart T, Audnik M,
Jalakas M, Majas L and Padrik P. 2006. The effects of ovarian
function on estrus synchronization with PGF in dairy cows.
Theriogenology 66: 13641374,

Wiltbank MC, Souza AH, Giordano JO, Nascimento AB,
Vasconcelos JM, Pereira MHC, Fricke PM, Surjus RS, Zinsly
FCS, Carvalho PD, Bender RW, Sartori R. 2012. Positive and
negative effects of progesterone during Al protocols in
lactating dairy cattle. Anim. Reprod 9 (3): 231-241.

Prabowo. 2010. Teknik Sinkronisasi Estrus Pada Sapi. Bagian
Reproduksi  dan  Obstetri  Fakultas Kedokteran Hewan
Universitas Gajah Mada. Yogyakarta.

Hafez, B and E. S. E. Hafez. 2000. Reproduction in Farm
Animals. Tth. ed. Lea and Febiger Co., Philadelphia, USA.

Jainudeen, M. R. and E. S. E., Hafez. 2008. Cattle and buffalo.
Reproduction in farm animals. 7th Edition. Edited by Hafez E.
S. E. Lippincott Williams & Wilkins. Maryland. USA. 159.

Hurley W. L. 2001. Mammary gland growth in the lactating
sow. Livest. Prod. Sci 70: 149-157.

Wetterman RP, Hill GM & Boyd ME. 2003. Reproductive
performance of postpartum beefl cows after short-term calf
separation and dietary energy and protein supplementation.
Theriogenology 4: 433-443.

Salem MB., Djemali M., Kayouli C & Majdoub A. 2006. A
review of enviromental and management factors affecting the
productive performance of Holstein Friesian dairy herds in
Tunisia. Livest. Res. Rural Dev 18 (4): 123-129.

Adewuyi, A. A, E. Gruys and F. J. C. M. V. Eerdenburg.
2005. Non Esterified Fatty Acids (NEFA) in Dairy Cattle. Vet
Quarterly. 7(3). 117-126.

Stocco, C., T. Carlos and G. Geula. 2007. The molecular
control of corpus luteumn formation, function, and regression.
FEndocr. Soc 117-149.

Khan, S., A. Thangavel and S. Selvasubramaniyan. 2010. lood
biochemical profile in repeat breeding cows. J. Vet. Anim. Sci
4:90-102.




Relationship Between Calving Rate and Concentration of
Hormones and Blood Metabolites During Pregnancy in Post-
Induction Pasundan Cows GnRH

ORIGINALITY REPORT

16, 16

SIMILARITY INDEX INTERNET SOURCES

O Os

PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

ijeab.com

Internet Source

17

jnp.fapet.unsoed.ac.id

Internet Source

D%

Exclude quotes On

Exclude bibliography On

Exclude matches <3%



