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ABSTRACT
Subclinical ketosis (SCK) is defined as elevated concentrations of circulating
ketone bodies in the absence of clinical signs. Measurement of blood β-hydroxy
butyric acid (BHBA) concentration is considered as the gold standard method to
detect SCK. The objective of this study was to determine the presence of SCK in
cows in different physiologic status in Basra, Iraq. The cows were classified into 5
groups according to the physiologic group; G1: 2nd trimester pregnant cows (n =9),
G2: 3rd trimester pregnant cows (n =8), G3 Fresh cows (1-30 days postpartum)
(n=41), G4: Lactating cows (2 and 3 months postpartum) (n =21), and G5: 4 months –
more postpartum cows (n =14) . Cholesterol, ALT activity and BHBA concentrations
were determined. The cutoff point 1000 μmol L-1 -2600 μmol L-1 was used. The mean
concentrations of the parameters of the cows of the five groups were; cholesterol: 3.7
± 0.34, 3.21 ± 0.38, 2.59 ± 0.16, 3.15 ± 0.24 and 2.5 ± 0.28 mmol/L, ALT: 45.11 ±
6.16, 37.125 ± 3.98, 44.83 ± 3.36, 45.19 ± 4.57 and 41.29 ± 4.37 IU/L and BHBA:
2.014 ± 0.15, 2.086 ± 0.085, 1.94 ± 0.07, 1.89 ± 0.18 and 1.92 ± 0.075 mmol/L. The
concentration of cholesterol was within the normal limits in the all groups but it
showed descending trend from early pregnancy to parturition then elevated with
advancement of lactation, while the activity of ALT showed highness in each group
with different percent, whereas the concentration of BHBA was significantly high in
the all groups. The present findings reveals that prevalence of subclinical ketosis in
Basra is extremely high. To prevent the consequences of subclinical ketosis, feeding a
good feed stuff with propylene glycol and implementing a good management with
regular test for detecting SCK to reduce the economic losses caused by SCK.
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INRODUCTION
Dramatic increases in energy requirements during late gestation and early lactation
superimposed an animal with a profound drop in Dry Matter Intake (DMI) before
calving and make the cow highly susceptible to the metabolic diseases e.g., ketosis.
Ketosis is caused by a negative energy balance, and typically occurs within 2 months
after calvingSub-Clinical Ketosis (SCK) is defined as elevated concentrations of
circulating ketone bodies in the absence of clinical signs of ketosis (1). Total energy
intake in early lactation is usually less than what is required for maintenance and milk
production (2). The animal attempts to supply the needs for milk production by
drawing on body fat reserves. This release of free fatty acids results in the production
of the major ketone bodies, acetone, acetoacetate and beta-hydroxybutyrate (BHB)
(3). These compounds are important source of energy when carbohydrate levels are
reduced (1). The gold standard diagnostic test for SCK is the measurement of BHB in
serum or plasma because of its stability (1), (4). The objective of the present study to:
 Detection of subclinical ketosis in cows pre and post calving.


Figuring out the affection of subclinical ketosis on liver.



Prediction of subclinical ketosis by using of some metabolic parameters.



Measuring the some blood metabolites and serum enzyme.

MATERIALS AND METHODS
The present study were carried out in Basra province, south of Iraq, in winter 2013.
Almost all the cows were owned by a private sector and some of them were belonged
to the farms of the College of Veterinary Medicine and the College of Agriculture.
The cows were classified according to the physiologic status which contained five
groups: [1] 2nd trimester pregnant cows (G1) (n =9), [2] 3rd trimester pregnant cows
(G2) (n =8), [3] Fresh cows (1-30 days postpartum) (G3) (n=41), [4] Lactating cows
(2 and 3 months postpartum) (G4) (n =21), and [5] four months – more postpartum
cows (G5) (n =14) . The blood samples were collected from the jugular vein by use of
10 ml sized syringes. Blood was collected in a vacuum tubes without anticoagulant
agent and was allowed to clot to be centrifuged for 15 minutes (3000 rpm) to obtain
serum. Serum had been collected in eppindorf tubes and kept frozen in (-20°C ) to be
used for measuring the concentration cholesterol, the activity of ALT and the level of
BHBA in serum.

RESULTS
1. Cholesterol:
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The concentration of cholesterol was within the normal limits but it showed
descending trend from the early pregnancy to the parturition then began to elevate with
lactation period The concentration of cholesterol of G1 was significantly higher than
that of G3 and G5 (p<0.05). Whereas the concentration of cholesterol of G2 and G3
showed no significant difference with the cholesterol of any group at level (p>0.05).
The concentrations of cholesterol of G3 and G5 were significantly the lowest among
the groups. The mean values of cholesterol concentration of G1, G2, G3, G4 and G5
were 3.7 ± 0.34, 3.21 ± 0.38, 2.59 ± 0.16, 3.15 ± 0.24 and 2.5 ± 0.28 respectively. The
mean values of cholesterol concentration are shown in Table (1).
2. ALT:
No significant difference in the mean values of ALT activity has been
reported between any group and other at level (p>0.05). The mean values of

ALT

activity of G1, G2, G3, G4 and G5 were 45.11 ± 6.16, 37.125 ± 3.98, 44.83 ±
3.3645.19 ± 4.57 and 41.29 ± 4.37 respectively. The results of the mean values of
ALT activity are shown in Table (1).
3. BHBA:
The mean values of BHBA concentration was significantly higher than
normal in almost each cow in each group, but there was no significant difference
between any group and other at level (p>0.05). The mean values of BHBA
concentration of G1, G2, G3, G4 and G5 were 2.014 ± 0.15 , 2.086 ± 0.085, 1.94 ±
0.07, 1.89 ± 0.18 and 1.92 ± 0.075 respectively. The mean values of BHBA
concentration are shown in Table (1).

Table (1): Shows the mean values of serum biochemical parameters in cows
during different physiologic periods.
Parameter

G1

G2

G3

G4

G5

Cholesterol

3.7 ± 0.34 a

3.21 ± 0.38

2.59 ± 0.16

3.15 ± 0.24

2.5 ± 0.28

(mmol/L)

ab

a

ab

b

ALT (GPT) 45.11 ±

37.125 ±

44.83 ±

45.19 ±

41.29 ±

(U/L)

6.16 a

3.98 a

3.36 a

4.57 a

4.37 a

BHBA

2.014 ±

2.086 ±

1.94 ± 0.07

1.89 ± 0.18

1.92 ±
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(mmol/L)

0.15 a

0.085 a

a

a

0.075 a

Values denote the mean ± standard error of measurements.
The small letters in same row mean no significant differences.

DISCUSSION
1. Cholesterol:
The reduction of serum cholesterol of G3 The reduction of serum cholesterol
compared to the other groups (G1, G2 and G4) is related to the switch in synthesis of
lipoproteins from the hepatocytes. In the postpartum period there is an increase in
circulating high density lipoproteins and a drastic decrease in low density lipoproteins
(LDL), as well as reductions in very low density lipoproteins. Low density
lipoproteins contain the largest proportion of cholesterol amongst the lipoproteins (5).
Low cholesterol content in serum has been noted in G3 (2.59±0.16) compared to that
of G4 (3.15±0.24). Similar results were observed by (6). They found that cholesterol
content was the lowest in early stage of lactation and then increased gradually during
lactation. (7) found the same results. Cholesterol concentrations are low at calving and
increase slowly over the first weeks after calving (8), (9). The higher level of
cholesterol with advancement of lactation was a physiological adjustment to meet the
lactation requirements. The descending trend in the serum cholesterol concentration in
dry pregnant cows compared to lactating cows was observed. That in coincidence
with (10). The hormonal level of estrogen along with thyroxin played a vital role in
reducing the

cholesterol levels during pregnancy. The decrease observed in G3

compared to G4 could be ascribed to the increased cholesterol uptake by tissues
involved in milk synthesis, because of the normal insulin responsiveness compared to
late pregnancy (11). The significant decreased cholesterol concentrations have been
associated with metabolic disorders (12), hepatic lipidosis (13), and feed intake (14)
that was not found in the present study.
2. ALT:
Alanine Transaminase (ALT) is a cytoplasmic enzyme that catalyzes the
transamination of L-alanine and 2-oxoglutarate to pyruvate and glutamate (15). High
ALT activities detected and also reported in ketotic cows by (3), (16), that partially
agrees with the present findings, as we found there was increase in ALT activity in
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almost half of the cows of each group and decrease ALT activity in the other half. The
explanation of that might be because the livers of the cows with no ALT activity were
not affected because our study tested subclinically ketotic cows. Increase in the
activities of liver enzymes may have been associated with cholestasis and thus, with
the disruption of normal hepatobiliary circulation. (17) in their study presented
information that ALT activity decreased in the seventh and eighth months of
pregnancy and that it remained stable until the end of pregnancy, and in the first
month of lactation. These findings partially agrees with our findings, ALT increased
in 37% of G2 and 51% in G3.
3. BHBA:
SCK may start at serum BHB concentrations above 1000 μmol L-1 and
clinical ketosis at about 2600 μmol L -1. In the Therefore, all the cases is considered as
subclinical ketosis. Recent work has suggested that elevated BHBA in the first week
postcalving has more impact on both cow health and milk yield reduction than
elevations later in lactation (18). Energy source requirements of insulin-sensitive
tissues are more flexible and can shift from glucose to other fuels, including
metabolites like (Non-Esterified Fatty Acids) NEFA and BHBA (19). Subclinical
ketosis is considered present in cows with an elevated concentration of ketone bodies
in blood but without clinical symptoms of ketosis (20). Similar findings were
observed in the present study. The present study agrees with the study that carried out
by (21) who presented that elevated BHBA is common to the transition period.
Elevated BHBA concentration in cattle occurs during the first two months of lactation
when appetite is limited and the mammary gland has priority for glucose (22-25). This
finding is in line with the results of our study. We found that the cows of G3 and G4
showed significant elevation of BHBA. In addition to that, the concentrations of BHB
increase postpartum and peak 2–4 weeks postpartum (8), (26). The present results
agree with this observation. (1) (27) reported that nearly 30% of dairy cows have
subclinical ketosis in the first two weeks after parturition. Whereas, in the present
study, 97% of the cows in the early lactation (G3) were having subclinical ketosis.
That could be attributed to feeding a poor feed stuff. It is possible to induce ketosis
via overfeeding of highly ketogenic feeds (1), (25), (28), (29). That could interpret the
elevated BHBA concentration in many cows who were not in the transition period, as
we found some owners were feeding dates to their cows. In the present study, the
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cows with the elevated concentration of BHBA showed decreased in the concentration
of glucose. These findings are in coincidence with that of (30) who reported that the
cows with primary, or type I, ketosis that occurs occurs 3–6 weeks postpartum
affected cows led to hyperketonemia and low concentration of both glucose and
insulin in plasma.

دراست الكيتوسز تحت ألسريري في األبقار في محافظت البصرة
سحّـٓ وبظـُ ِحـسٓ

جـىاد جـجبس ِحّذ

وٍٍخ اٌطت اٌجٍطشي ,جبِؼخ اٌجصشح ,اٌجصشح -جّهىسٌخ اٌؼشاق.

اٌخالصخ
ٌؼشف اٌىٍزىسز رحذ أٌسشٌشي ػٍى أه اسرفبع رشوٍز األجسبَ اٌىٍزىٍٔخ فً اٌذَ ِغ ػذَ ظهىس
اٌؼالِبد اٌسشٌشٌخ ٌٍىٍزىسز .اػزجش لٍبس رشوٍز حبِط ثٍزب هٍذسووسً ثٍىرشن ) (BHBAوطشٌمخ لٍبسٍخ
ِ ثٍى ٌىشف اٌىٍزىسز رحذ أٌسشٌشي .هذفذ اٌذساسخ إٌى وشف وجىد اٌىٍزىسز رحذ أٌسشٌشي فً األثمبس فً
حبالد فسٍجٍخ ِخزٍفخ فً ِحبفظخ اٌجصشح ,جٕىة اٌؼشاق .صٕفذ االثمبس اٌى خّسخ ِجبٍِغ حست اٌحبٌخ
اٌفسٍجٍخ;  :G1أثمبس حىاًِ فً اٌثٍث اٌثبًٔ ( 9أثمبس)  :G2 ,أثمبس حىاًِ فً اٌثٍث اٌثبٌث ( 8أثمبس) :G3 ,أثمبس
واٌذح حذٌثب" (ٌ 33-1ىَ) ( 41ثمشح) :G4 ,أثمبس حٍىة ( 2و  3شهىس ثؼذ اٌىالدح) ( 21ثمشح) و  4 :G5شهىس-
أوثش ثؼذ اٌىالدح ( 14ثمشح) .رُ لٍبس رشوٍز اٌىىٌسزٍشوي ,فؼبٌٍخ  ,ALTو رشوٍز  .BHBAاػزّذد ٔمطخ
اٌفصً ثٍٓ  .2600-μmol L-1 μmol L-1 1000وبٔذ ِزىسطبد رشاوٍز اٌجبساٍِزشاد ألثمبس اٌّجبٍِغ
اٌخّسخ وبٌزبًٌ; اٌىىٌسزجشوي,0.38 ± 3.21 ,0.34 ± 3.7 :

 0.15 ± 3.15 ,0.16 ± 2.59و ± 2.5

 4.57 ± 45.19 ,3.36 ± 44.83 ,3.98 ± 37.125 ,6.16 ± 45.11: ALT ,mmol/L 0.28و 41.29
 IU/L 4.37 ±و  0.18 ± 1.89 ,0.07 ± 1.94 ,0.085 ± 2.086 ,0.15 ± 2.014 :BHBAو ± 1.92
 . mmol/L 0.075وبْ رشوٍز اٌىىٌسزٍشوي ظّٓ اٌحذود اٌطجٍؼٍخ فً وً اٌّجبٍِغ ٌىٓ وبْ هٕبٌه أحذاس ِٓ
فزشاد اٌحًّ اٌّزأخشح ٌحٍٓ اٌىالدح ٌٍشهذ صؼىدا" ِغ رمذَ فزشح إدساس اٌحٍٍت ,ثٍّٕب وبْ هٕبٌه اسرفبع فً
فؼبٌٍخ  ALTفً وً ِجّىػخ ِغ اخزالف فً إٌسجخ اٌّئىٌخ ,فٍحٍٓ اظهش رشوٍز  BHBAاسرفبػب" ِؼٕىٌب" فً
وً اٌّجبٍِغ ِٓ .إٌزبئج اٌحبٌٍخٌ ,زجٍٓ أْ اٌىٍزىسز رحذ اٌسشٌشي فً ِحبفظخ اٌجصشح ِىجىد ثشىً واسغ.
وألجً ِٕغ ِعبػفبد اٌىٍزىسز رحذ أٌسشٌشيٌ ,زىجت إػطبء ػالئك راد ٔىػٍخ جٍذح ورمذٌُ اٌجشوثٍٍٍٓ
والٌىىي و رطجٍك ٔظبَ إداسح جٍذ و اٌمٍبَ ثفحىصبد ِٕزظّخ ٌىشف اٌىٍزىسز رحذ أٌسشٌشي ٌزمًٍٍ اٌخسبئش
إٌبجّخ ػٓ هزا اٌّشض.
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