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Abstract: The present study aimed to determine how the hematological and biochemical profiles in Saanen
goats were affected by the various stages of pregnancy and the post-kidding period at the Goat Production Research
Station Charbagh, Swat. A total of 30 Saanen female goats aged 2—4 years with an average body weight of 40+2.5 kg
were randomly selected for the study. The blood samples were collected from non-pregnant goats at day 0, 45, 90",
and 135" days of pregnancy, and after 30 days of kidding (180" day; lactation stage) for hematological analysis (WBC,
RBC, Hb, PCV, MCV, MCH, and MCHC) and biochemical analysis (ALP, ALT, AST, albumin, glucose, calcium,
urea, and creatinine). The results showed that non-pregnancy, pregnant stages, and post-kidding significantly affected
WBC, RBC, Hb, MCH, and MCHC, whereas PCV and MCV showed no significant difference. The WBC level
significantly increased to 14.28+0.25-10%ul on the 135th day of pregnancy. The total RBC count was higher
(11.44%0.15-10%ul) in the non-pregnant stage and decreased significantly (P < 0.05) in late pregnancy to 9.22
+0.066-10%l. Similarly, Hb levels significantly increased (10.12+0.107 g/dl) during the last stage of pregnancy. MCH
and MCHC levels decreased with advanced pregnancy and post-kidding. ALT was affected after 90 days of pregnancy,
and its level decreased (16.99+1.11 1U/I) significantly in the last trimester of pregnancy. AST was increased con-
siderably, and the maximum level (56.55+0.54 1U/I) was observed in the 5th month of pregnancy and decreased after
30 days of kidding. Serum albumin levels were significantly reduced to 2.80+0.04 g/dl as pregnancy advanced and
post-kidding. The glucose level significantly decreased (45.02+1.99 mg/dl) up to post-kidding. The stages of pregnancy
have significant effects on urea and creatinine. The results of this study concluded that the hemato-biochemical para-
meters significantly changed with pregnancy and post-kidding in Saanen goats, although the values were within the
normal range.
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BJIMJAHUE HA ®A3UTE HA TPABUJIUTETOT U MNEPUOAOT 11O JAPEILE
BP3 XEMATOJIOIIKUOT U BUOXEMUCKHUOT ITPO®NJ KAJ CAAHCKHUTE KO3H1

AmncrtpaxkT: CryaujaBa uMarie 3a el Jja HCTPaXH KaKo BapupaaT IapaMeTpUTe Ha XeMaTOJIOIIKHOT 1 OHo-
XEMHCKHOT CTaTyC BO TEKOT Ha pa3nuaHHUTE (Da3d O TPaBUAUTETOT U IOCT-TIAPTYM MEPHOIOT Kaj KO3H O] CaaHCKaTa
paca, oarienyBaHu Bo LleHTapoT 3a HCTpaKyBambe BO KO3apCKOTO IPOU3BOICTBO BO ceBepeH [lakucran. Bo crynujara
1o ciry4aeH u30op Oea BrirydeHH BKymHO 30 K03M Ha Bo3pacT oJ 2 /10 4 TOJMHH, CO IpoceyHa TenecHa Maca ox 40 +
2.5 kg. KpBuute npodu 6ea 3emanu Bo ¢asara Ha He-rpaBuaHocT (neH 0), moroa 45-tu, 90-tu u 135-T1 nen ox rpasu-
aurtetot 1 30-Tu aeH 1o japemwero (180-tu neH, pasa Ha makTanuja) 1 o HUB Oea aHann3upanu xemaronomkute (WBC
— 6poj Ha neykouutu, RBC — 6poj Ha epurponntr, Hb — xemornobun, PCV — xemarokpur, MCV — BoiyMeH Ha epu-
tpount, MCH — HEBO Ha xemorio6uH Bo epurponut, MCHC — koHIeHTparyja Ha XeMOTJIOOWH BO €PUTPOLUTH) U
ouoxemuckute mapamerpu (ALP — anxamna docdarasza, ALT — amanmn ammHOTpaHcdepasza, AST — acmaprar
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aMHHOTpaH(epasa, CepyMCKH aIOyMUHH, TIIyK03a, KaJIuyM, ypea U KpeaTHHHH). PesynraTnTe mokaxaa jeka mapa-
merpure WBC, RBC, Hb, MCH, n MCHC 3naunTenHO Bapupaat oMmery ¢asute Ha rpaBUANTETOT U HOCT-TIAPTATHAOT
nepuoJ, noaeka kaj napamerpure PCV u MCV He Oea 3abenexanu CUrHU(DHUKaHTHU pa3iukd. HUBOTO Ha JICYKOIIUTH
(WBC) curandukanTHo (14.28+0.25-10%/ul) 6ewme 3ronemeno Ha 135-Tuot meH ox rpasuauteTor. HUBOTO Ha epH-
tpouutu (RBC) Geme nosucoko (11.44+0.15-108/ul) kaj HerpaBuanuTe K03u M Oelle CMTHU(DMKAHTHO HAMAJIEHO
(P<0.05) BO DOUHMOT IpaBUAUTET 10 HUBO o 9.22+0.066-10%/ul. Cimuno, HuBOTO Ha Xemornooun (Hb) Gewe cur-
nuukantao nokauero (10.12+0.107 g/dl) Bo mocnennara ¢aza ox rpasunurerot. [lapamerpure MCH u MCHC 6Gea
HaMaJICH! CO TEKOT Ha TPAaBHMUTETOT U BO IIEPHOJIOT 110 japemeTo. HuBoro Ha ALT curHuduKaHTHO Oerre mpoMeHeTo
90-THOT JeH O] TPAaBHIUTETOT M HETOBOTO HUBO CHTHU(UKAHTHO omaaHa (16.99+1.11 IU/1) Bo mociienHOTO TpOMeEceUje
ox rpasuguretoT. HuBoto Ha AST ce 3rojemyBamie 3Ha4ajHO CO HANPEAOKOT HAa I'PaBUAWUTETOT U HAjBHCOKO HUBO
(56.55+0.54 1U/l) mocturHa BO 5-THOT Mecell 0] TPaBUIHOCTa, 3a I0TOa IIOBTOPHO Ja omaaHe 30 IeHa O japemheTo.
Co HampeoKOT Ha IPABHUTETOT, KAKO U BO IIEPHOJIOT 10 japeH-ETO, HUBOTO Ha CEPyMCKHU allOYMHHH CUTHU(UKAHTHO
ce HamauyBaiie c¢ 1o BpenHocrta ox 2.80+0.04 g/dl. HuBoTo Ha riiyko3a 3HQUYHTEITHO Ce HaMalyBallle CO HAlPEIOKOT
Ha rPaBHIHOCTA U JOCTUTHA HUBO of 45.02+1.99 mg/dl 3abenexano Bo mepuooT 1o japemwero. Da3ute Ha TPaBHIU-
TETOT UMaa 3HaYMTEIHO BIIMjaHHEe HAa HUBOATa Ha ypea M KPeaTHHHH BO KpBTa. PesynTature o1 oBaa CTyAuja MOKaxaa
JieKa XeMaTOJIOIIKUTE M OMOXEMHCKHTE TTapaMeTpH BO TEKOT Ha OpeMeHOCTa M BO IEPHOOT MOCT-TIApTyM Kaj caaH-
CKHUTE KO3 BKIYYEHH BO MCTPa)KyBameTO CHTHU(HKAHTHO BapHpaa, HO THE BPEIHOCTH CE JIBM)Kea BO PaMKHTE Ha

HOPMAQJIHUTE I'PaHULIA.

KJ’Iy‘IHI/I 360[)0]3“: CaaHCKH KO3HU; I'paBUAUTET, XEMATOJIONIKA aHaJIUu3a, OHOXEMHCKa aHaAIIn3a

1. INTRODUCTION

One of the first animals that humans domesti-
cated was the goat, which is a polyestrous animal.
Goats are domesticated worldwide and utilized for
milk production, meat production, fibre production,
and biomedical research (FAO, 2003). The type of
feeding method, amount of feeding management,
and accessibility of nutrients for high production all
affect how efficiently goats are produced (Deven-
dra, 1981). Goats choose feeds at the trough or
vegetation fractions, specifically during pasturing,
and reject more feed than other ruminants if feed
availability is unlimited (Morand-Fehr, 2003). The
goat is regarded as the poor man's cow in Pakistan.
There are 36 number of goat breeds in Pakistan,
with the documented goat breeds of Khyber Pakh-
tunkhwa being the Damani, Gaddi, and Kaghani
(Khan et al., 2008).

The Saanen goat is regarded as the most ad-
vanced and milk-producing breed in the world. Due
to their high daily milk production and relatively
low fat content, Saanen goats are frequently referred
to as Holstein Friesian and are likened to the Hol-
stein dairy cow breed. The Saanen Valley in central
Switzerland is where Saanen goats originated
(Devendra et al., 2011).

Animal health status may be determined with
high accuracy and regularity using blood. Accord-
ing to research (Ozyurtlu et al., 2007), numerous
animal species experience adjustments to some re-
strictions during lactation and the period following
birth. It is well-established that biochemical and he-
matological parameters are influenced by diet, age,
sex, pregnancy, and estrus (Balikci et al., 2007). Se-
rum biochemical parameters play a crucial role in

maintaining the body's homeostasis. As a result,
they offer crucial indicators of how the body is re-
sponding to and producing disease, as well as being
crucial in the diagnosis of many illnesses. Age and
sex affect these metabolic parameters (Parmar et al.,
2017). According to Zulkifli et al. (2010), blood se-
rum metabolite and enzyme concentrations directly
impact physiological events in goats. Hematochem-
ical parameters are influenced by some variables,
including temperature, reproductive status, meta-
bolic disorders, age, sex, breed, the season of the
year, stress from management and road travel, and
infectious processes (Piccione et al., 2013; Mahmood
et al., 2015; and Arfuso et al., 2016).

The hematochemical parameters may be influ-
enced by management practices such as feeding,
health, and productivity (Bani Ismail et al., 2008;
Waziri et al., 2010). Manat et al. (2016) emphasized
the significance of figuring out whether variations
in physiological and metabolic phases (such as
pregnancy, post-kidding, and various developing fe-
tuses) are related to normal reference hematoche-
mical values. This information can be utilized to
clarify numerous additional physiological pathways
in goats and for disease diagnosis and prognosis,
adaptation criteria, and other objectives (Gokdal,
2013). This study aims to assess how Saanen goats
hematological and biochemical markers change
during pregnancy and after kidding.

Objectives: i) To evaluate the hematological
and biochemical parameters before pregnancy in
Saanen goats. ii) To evaluate the hematological and
biochemical parameters during different stages of
pregnancy in Saanen goats. iii) To evaluate the
hematological and biochemical parameters after
kidding in Saanen goats.
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2. MATERIALS AND METHODS
2.1. Study area

The study was carried out from October 2022
to April 2023 at the Goat Production Research Sta-
tion (GPRS), Charbagh, District Swat, and the
Center of Animal Nutrition (CAN) at Livestock Re-
search and Dairy Development (LR&D), Peshawar.

2.2. Experimental animals and management

Apparently healthy, Saanen female goats (n =
30) aged 24 years with an average body weight of
40£2.5 kg were randomly selected for the study.
The body condition score (BCS) for goats during the
trial were recorded as 2.5-3.5 (scale 1-5). All the
experimental goats were housed in the shed, which
had a concrete floor and bedding. The mean envi-
ronmental temperature during the study period was
9-21 °C, and the average relative humidity ranged
from 41% to 88%. The goats were dewormed with
Fenbendazole @ 10 mg/kg body weight before the
experimental trial. The animals were free of ecto-
parasites. The vaccination protocol was followed as
per the approved schedule. The animals were grazed
for 2-3 hours daily; apart from grazing, all the ex-
perimental goats received a daily diet of Rhode
grass hay @ 0.3-0.6 g/head/day, green fodder @ 3—
5 kg, and concentrate/dairy goat vanda @ 0.5-0.8
kg/day/head, supplemented with goat premix @ 20
g/head/day. Fresh and clean water was provided ad
libitum.

The goats were estrous-synchronized in Octo-
ber 2022 and naturally bred with an adult Saanen
buck. The pregnancy of goats was determined after
40 days of gestation using real-time ultrasound
(Sono Scan E1V, China) equipped with a convex
3.5 MHz transabdominal transducer (Chison C3-A,
China) to visualize the presence of an embryo/fetus
within the uterus. For clear visualization of the
uterus, the hairs were removed from the right side
above the udder and in front of the hind leg. Then
the gel was applied to the probe and placed on the
specified site. The kidding of Saanen goats occurred
in March 2023.

2.3. Sample collection

A blood sample (5 ml) from each goat was col-
lected at different stages (Table 1) from the jugular
vein aseptically in the EDTA tube (2 ml) and serum
separating tube (3 ml). The samples were stored at
4°C till further use. The blood was collected in the
morning before feeding and watering the goats
because fasting has been recommended before the
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measurements of hematochemical parameters
(Rezaei et al., 2013; Yatoo et al., 2015).

Table 1
Experimental layout for blood collection

S. No.of Day of blood

No. goats collection Sz
1 30 0 Non-pregnant (Control)
2 30 45t Early pregnancy
3 30 9ot Mid pregnancy
4 30 135t Late pregnancy
5 30 180t Lactation

(after 30 days of kidding)

2.4. Hematological analysis

The blood samples were sent to CAN, LR&D
Peshawar, in an ice box with ice packs for a com-
plete blood count (CBC) using a veterinary
hematology analyzer.

2.5. Biochemical analysis

The biochemical parameters, including alka-
line phosphatase (ALP), alanine transaminase
(ALT), aspartate aminotransferase (AST), albumin,
glucose, calcium, urea, and creatinine, were meas-
ured using commercially available kits (Innoline®,
France) through a chemistry analyzer (Erba Mann-
heim, Germany) at the Laboratory of GPRS,
Charbagh, Swat.

2.6. Statistical analysis

The data was compiled in Microsoft Excel, and
one-way ANOVA and descriptive statistics were
applied for analysis using Statistix 10 software.

3. RESULTS

3.1. Hematological analysis

The mean values of different hematological
parameters in various stages are given in Table 2.
WBC, RBC, Hb, MCH, and MCHC were signifi-
cantly affected by non-pregnancy, preghancy sta-
ges, and post-kidding, while no significant differ-
ence was observed in PCV and MCV. The WBC
level increased from 12.20+0.93x10%/ul in the non-
pregnant stage to 14.28+0.25x10%/ul on the 135"
day of pregnancy. The total RBC count was higher
(11.44+0.15x10%ul) in the non-pregnant stage and
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decreased significantly (P < 0.05) on the 135" day
of pregnancy (9.22+0.066x10%ul). Similarly, Hb
levels significantly increased in pregnancy stages,
and a higher level of Hb (10.12+0.107 g/dl) was
observed in late pregnancy and decreased to
9.15+0.301 g/dI after 30 days of kidding. MCH and
MCHC levels decreased with advanced pregnancy

Table 2

and post-kidding. The higher and lower values of
MCH (8.48+0.18 pg and 7.95+0.12 pg) were found
in the non-pregnant stage and the post-kidding
stage, respectively. The MCHC value was recorded
higher (32.75+0.48 g/dl) in the non-pregnant stage
and significantly decreased (31.02+0.31 g/dl) on the
135" day of pregnancy.

Effect of pregnancy stages and post-kidding on the hematological profile of Saanen goats

Parameters Noﬁlear)é;r)\ant Earssg::garﬁncy Migggtrlgﬁﬁcy La(tiSpSrt(:;r?;/r)lcy 0 dafaigi:oﬁddlng) e
WBC (10%/ul) 12.20°+0.93 12.31°+0.33 12.5°+0.17 14.282+0.25 12.43°+0.18 0.011
RBC (108/ul) 11.442+0.15 10.58+0.13 10.56°+0.12 9.22°+0.066 10.51°+0.13 0.000
Hb (g/dl) 9.75%+0.28 9.27°+0.27 9.04°+0.25 10.122+0.107 9.15°+0.301 0.015
PCV (%) 30.11+0.65 29.94+0.54 29.53+0.47 29.24+0.62 30.45+0.32 0.534
MCYV (fl) 17.82+0.12 17.07+0.12 17.73+0.37 17.56+0.27 17.35+0.25 0.216
MCH (pg) 8.48%+0.18 8.422+0.08 8.21%+0.10 8.18%+0.09 7.95°+0.12 0.020
MCHC (g/dl) 32.75%+0.48 32.23%+0.46 31.34°+0.35 31.02°+0.31 31.46°+0.50 0.033

Mean (+SE) values within rows with different superscript letters are significantly different (P < 0.05).
WBC = white blood cell, RBC = red blood cell, Hb = hemoglobin, PCV = packed cell volume,
MCV = mean corpuscular volume, MCH = mean corpuscular hemoglobin, MCHC = mean corpuscular hemoglobin concentration.

3.2. Biochemical analysis

The data on the effect of different pregnancy
stages and post-kidding on the biochemical profile
of Saanen goats are shown in Table 3. All the pa-
rameters except ALP and calcium were significant-
ly affected by pregnancy and after kidding (P<0.05).
The liver-associated enzymes ALT and AST were
significantly affected. ALT was affected after the
3rd month of pregnancy, and its level decreased
significantly in the 5th month of pregnancy. AST
was significantly increased, and the maximum level
(56.55+0.54 1U/I) was observed in the 5th month of
pregnancy and decreased after 30 days of kidding.

Table 3

Serum albumin levels were high (3.21+£0.09 g/dl)
before pregnancy (day 0) and declined as pregnancy
advanced and post-kidding. The glucose level
significantly decreased up to post-kidding. The
calcium level was not significantly (P>0.05)
affected, but a numerical maximum level of
12.70£2.73 mg/dl was observed on the 45th day of
pregnancy. Urea and creatinine were significantly
affected by the advancement of pregnancy. The
higher concentration (42.73+0.414 mg/dl) of blood
urea was recorded before pregnancy, while a higher
creatinine value of 1.302+0.09 mg/dl; was observed
in late pregnancy.

Effect of pregnancy stages and post-kidding on the biochemical profile of Saanen goats

EIEIEER NoﬁDpixé;rzant EarSs;;:edgarﬁncy MiEiggtrlg?z%cy La(t%es;?rt::;r?grzcy %0 da}faig?[irolﬂddmg) PHElE
ALP (1UN) 257.35+10.9 220.44+12.2 232.59+14.08 314.21+13.87 258.95+11.74 0.30
ALT (1U/1) 23.65%1.5 23.532+1.09 23.25°+0.94 16.99°+1.11 18.77°+1.33 0.001
AST (UM 53.68+0.56 54.18%+0.47 54.51°+0.45 56.55%+0.54 52.87°+0.64 0.001
Albumin (g/dl) 3.21%+0.09 3.102+0.08 3.10°+0.03 2.80°+0.04 2.88°+0.07 0.002
Glucose (mg/dl) 69.882+2.27 58.73%+1.74 59.37°+0.90 53.53°+2.70 45.029+1.99 0.000
Calcium (mg/dl) 9.10+0.12 12.70+2.73 10.01+0.13 11.65+0.16 11.3040.24 0.266
Urea (mg/dl) 42.73.240.414 34.45P+2.16 35.33°+3.48 36.72°+1.89 36.15"+1.92 0.030
Creatinine (mg/dl) ~ 0.85°+0.02 0.87°+0.03 0.87°+0.02 1.3022+0.09 0.73°+0.02 0.000

Mean (+SE) values within rows with different superscript letters are significantly different (P < 0.05).
ALP = alkaline phosphatase, ALT = alanine aminotransferase, AST = aspartate aminotransferase.
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4. DISCUSSION

The current study was conducted for the first
time on Saanen goats in Pakistan to determine the
hematological and biochemical profile among non-
pregnant, early pregnancy, mid-pregnancy, late pre-
gnancy, and post-kidding stages of Saanen goats
reared in Swat, Khyber Pakhtunkhwa. Blood can be
used as a reliable and accurate source to detect the
health state of animals. Many species of animals ad-
just to some conditions after parturition and during
lactation (Ozyurtlu et al., 2007). It is widely known
that diet, age, sex, pregnancy, and estrus affect bio-
chemical and hematological parameters (Balikc: et
al., 2007).

The hematological parameters are significant-
ly different during pregnancy and post-kidding in
goats. In the present study, the WBC level increased
significantly (P<0.05) from 12.20-10%ul in the non-
pregnant stage to 14.28-10%/pl on the 135" day of
pregnancy. These results agree with the findings of
Jain (1993), in which the WBC count increased gra-
dually during gestation until kidding. The level of
RBC in this study was significantly (P<0.05) decre-
ased (9.22-105/ul) in late pregnancy as compared to
the non-pregnant stage and the early and mid-preg-
nancy stages. Similar results were found in bitches,
mares, sows, and sheep (Jain, 1993); in Saanen goats
(Biagi et al., 1988), and in Danish landrace goats
(Mbassa and Poulsen, 1991). This decrease in the
RBC count may be due to the hemodilution effect
as a result of the increase in plasma volume, which
improves the blood flow through placental vessels
to increase the diffusion of oxygen and nutrients to
the fetus (Guyton and Hall, 1991; Pere et al., 1996;
Azab et al., 1999; and Iriadam, 2007).

In the present study, PCV values were not sig-
nificantly (P>0.05) affected by the stages of preg-
nancy; however, a low level of PCV (29.24+0.62%)
was observed in the late stage of pregnancy. These
results are following the findings of Brito et al.
(2006) and Aiche et al. (2020), who found that PCV
percentage decreased with advancing pregnancy in
ewes. The Hb values were significantly increased
(10.12+0.107 g/dl) on the 135th day of pregnancy
during the experiment. Similar results were obs-
erved in ewes at the end of gestation by Adeyeye et
al., 2016, and EI-Malky et al. (2019) and in local
black goats by Bamerny et al., 2022. This increase
may result from the increased demand for oxygen
and a greater metabolic rate during pregnancy, as
well as hemodilution.
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The results of RBC indices showed that a non-
significant difference was found in the values of
MCV, but the values of MCH and MCHC were sig-
nificantly decreased in the late pregnancy stage as
compared to other pregnancy stages, non-pregnancy
and after 30 days of kidding. Mbassa and Poulsen
(1991) also reported that the values of MCV, MCH,
and MCHC increased during pregnancy and lacta-
tion.

The biochemical profile of the goats in the cur-
rent study revealed that, except ALP and calcium,
all the biochemical parameters were significantly
(P<0.05) different in the non-pregnant, early preg-
nancy, mid-pregnancy, late pregnancy, and post-
kidding stages.

The findings show that the phases of preg-
nancy have an impact on AST levels, and the late
pregnancy stage had significantly higher AST levels
(56.55+0.54) than other stages (P<0.05) (Table 3).
These findings agree with those made by (EI-Ghoul
et al., 2000; Antunovic et al., 2004; Stojevic¢ et al.,
2005; Juma et al., 2009; and Zebari et al., 2013).
The increased metabolism of the liver during the
pregnancy stages may cause this rise in the AST en-
zyme (Okab et al., 1993). In contrast to pregnant and
lactating goats, non-pregnant goats had greater lev-
els of ALT. The uterine and reproductive hormonal
changes that occur during pregnancy cause the de-
crease in ALT activity in pregnant goats. The
current findings are comparable to those reported by
Tainturier et al., 1984, and Lashari et al., 2021, who
reported that the activity of ALT decreased in the
final stages of pregnancy and remained stable at the
beginning of lactation.

The albumin level in the blood serum was sig-
nificantly lower in the late pregnant and post-
kidding stages of goats compared to the non-preg-
nant stage, early pregnancy, and mid-pregnancy.
Pregnant and non-pregnant goats of the Croatian,
Red Syrian, Saanen, and Oberhasli breeds showed
similar results (Zubéi¢, 2001; Celi et al., 2008;
Castagnino et al., 2015). Combining these findings,
it indicates that blood albumin was directed toward
fetal development tissue.

As the pregnancy advanced, the glucose levels
dropped considerably (P<0.05). The greater energy
needs of a growing fetus or the impact of fetal insu-
lin are likely the reasons for the decrease in blood
glucose levels (Payne et al., 1970). Similar results
of decreasing blood glucose levels during preg-
nancy were reported by (Balikci et al., 2007; Waziri
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et al., 2010; and Sahu et al., 2015). Our results dis-
agree with those of Abdul-Rehaman et al., 2019,
who found that blood glucose levels were signifi-
cantly higher in pregnant animals, indicating that
the glucose may have been immobilized by the use
of adrenergic alpha-2 anesthetics, which block the
release of insulin and increase glucose output from
the liver (Abdul-Rahaman et al., 2019; Soveri et al.,
1999).

In this study, urea significantly (P<0.05) de-
creased in the pregnancy stages of goats as com-
pared to the non-pregnant stage. The urea reduction
may be due to a decrease in amino acid catabolism,
which reduces urea synthesis. The results of the
current study concur with those of earlier rese-
archers. According to Abdul-Rahaman et al., 2019,
urea was significantly higher (P<0.05) in non-preg-
nant goats and markedly lower in pregnhant ones.
Because of stress and hormonal changes during the
kidding process, there may be a correlation between
the drop in serum BUN around parturition and the
decrease in feed intake (Sadjadian et al., 2013). The
creatinine value (1.302 mg/dl) was significantly
increased on the 135th day of pregnancy. Similar
results were reported by (Sahu et al., 2013; Elzein
et al., 2016; Ismaeel et al., 2018, and Cepeda-
Palacios et al., 2018) in which creatinine concentra-
tions in doe during late pregnancy were higher than
normal. According to Elzein et al. (2016), creatinine
is a metabolic residue that is produced normally
when a maternal protein mobilizes for the develop-
ment of fetal tissue and the removal of organic
waste.

5. CONCLUSION

This study concluded that some hematological
and biochemical parameters significantly changed
during pregnancy and post-kidding in Saanen goats.
These changes may be due to modifying the goat’s
metabolism to fulfill the requirements for the devel-
oping fetus in the pregnancy stages and lactation
after kidding. Maternal tissues deliver energy for re-
productive activities during pregnancy, which may
impact many serum biochemical parameters. Fur-
thermore, this study suggests that goats require high
energy during the last stages of pregnancy and the
pot-kidding stage to meet the requirements of kids
and doe for maximum production.
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