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Extended Abstract

Background: The transition period is of great importance in the health, production, and
profitability of dairy cows due to fundamental changes in nutrition, metabolism, hormonal
changes, and immunity. During this period, a negative energy balance occurs due to the increased
demand for milk production and the subsequent decrease in blood glucose levels. Subclinical
ketosis is a disorder of energy metabolism in high-producing cows that causes a decrease in dairy
cow performance without obvious clinical signs. Subclinical ketosis occurs without obvious
clinical signs due to a decrease in dry matter intake in early lactation of dairy cows. This disease
is diagnosed by ketone body tests, which are usually used for diagnosis from the beta-
hydroxybutyrate (BHB) test in blood, serum, and plasma, as well as the acetostat test in urine.
Malondialdehyde (MDA is generally considered one of the best predictors of oxidative damage,
which often shows good correlation with other stress parameters. The antioxidant enzymes, e.g.,
superoxide dismutase (SOD), glutathione peroxidase (GPx), and catalase (CAT), are considered
the first line of intracellular defense against reactive oxygen species. Total antioxidant capacity
(TAC) is a sensitive, reliable, and useful index for measuring the cumulative function of all
antioxidants present in plasma. The present study aimed to investigate the relationship between
subclinical ketosis and biochemical factors indicative of oxidative stress in the postpartum period
of dairy cows.

Methods: This clinical study was conducted on 50 Holstein dairy cows in the industrial dairy
farm of Shams Abad Dairy Complex, Qom province, Iran, over three months in the summer of
2022. The samples were selected randomly from apparently healthy cows in the last lactation
period, present in the dry period. In total, the samples consisted of 17 heifers, 15 cows in the
second calving period, six in the third period, and seven in the fourth period. The transition of
cows to the close-up period was determined based on the average annual calving in the mentioned
dairy farm at 251 days of gestation for heifers and 254 days of gestation for multiparous cows.
To investigate subclinical ketosis and the effects of oxidative stress on it, it was decided to prepare
and evaluate samples one week before and one week after calving. Accordingly, the initial
sampling schedule was determined based on the transition time to the close-up period at 265 days
of gestation for heifers and 268 days of gestation for multiparous cows. Then, the day of calving
was recorded, and resampling was performed 1 week later. The general condition of the animals
was recorded before and after calving. Urine samples were taken before and after calving to
examine the amount of ketone bodies, pH, glucose, and specific gravity. Milk samples were taken
at the time of calving to study the quality and the average milk record for the first 2 months after
calving. Serum MDA, SOD, GPX, and TAC indices were measured by taking blood samples one
week before and after calving. Serum antioxidant enzymes and biochemical indices were
measured with commercial kits and the spectrophotometric method. Based on the level of BHB,
cows were divided into two groups, healthy and those with subclinical ketosis, and the
relationship of the obtained data with the level of BHB was examined as an index of subclinical
ketosis. The data obtained from all experiments were analyzed by SPSS software, and the mean
and standard deviation of the range were determined. Furthermore, their changes before and after
calving were examined by the paired t-test, and these factors were compared in healthy and sick
groups by the independent t-test. Finally, their relationship with BHB levels was examined by the
correlation test.
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Results: In the studied population, 10 cows presented subclinical ketosis in the postpartum period,
and no cases of subclinical ketosis were observed before calving. A comparison of data in
apparently healthy cows and those with subclinical ketosis after calving showed that BCS, rectal
temperature, and stool scores did not differ between healthy and subclinical ketosis. Blood
glucose and serum MDA levels were significantly higher in cows with subclinical ketosis than in
healthy cows (p < 0.05). No significant difference was observed in milk quality indicators and
serum TAC, SOD, and GPX levels between healthy and subclinical ketosis cows. A significant
correlation was found between MDA and BHB (p < 0.05).

Conclusion: The results of this study showed that MDA values as an indicator of oxidative stress
increase significantly in subclinical ketosis, and, in addition to other biochemical indicators
determining subclinical ketosis, are helpful in diagnosing this disease. Moreover, the lack of
correlation between the level of BHB and the antioxidant enzymes GPX and SOD, despite the
positive correlation with MDA as an indicator of oxidative stress, indicates the different effects
of antioxidants in different degrees of subclinical ketosis.

Keywords: B-hydroxybutyrate (BHBA), Malondialdehyde (MDA), Oxidative stress, Subclinical
ketosis
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Table 3. The changes in common condition of studied cows in before and after calving
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Fecal score Temperature Body condition scoring (BSD) Timelo;
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0.09™ 0.23" 0.001™ Significant level g,ls sixo daus

ns: no significant differences

**: The different between before and after calving was significant at p<0.01
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Table 4. The changes in urine composition in before and after calving
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Keton body Specific gravity pH Time b
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Table 5. The serum biochemical parameters in before and after calving

S5 gy Jig Factor g
Glucose Total protein Time ;)b
79.11+12.93 0.74+7.41 Before calving 5 J.3
64.20+9.88 7.16+0.48 After calving yslj 4
0.001™

Significant level ¢,ls ixo zaw

A(P<0.05) Cusl o gixe duop> AD Jloisl b inls any g b oglis o

*: Significant difference between before and after calving by 95% validity (p<0.05)
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Table 6. The prevalence of ketosis in before and after calving
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Table 7. The changes in MDA and BHBA in before and after calving
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Table 8. The comparison of common condition in cows affected with subclinical ketosis and healthy

£99%0 Lol Los S 035 s li Factor s
Fecal score Temperature BCS Time ;l;
2.33+0.55 39.18+0.23 2.91+0.28 Healthy JL.
2.35+0.41 39.18+0.20 3.00£0.20 Diseased oy

0.52 1.00™ 0.37™ Significant level (sl e gaw
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Table 9. The comparison of urine factors in cows affected with subclinical ketosis and healthy

PR P (i B Factor 556
Keton body Specific gravity PH Time ;)b;
1.14+2.13 1.02+0.008 198.29+195.62 6.8+0.44 Healthy oJL.
2.50+4.86 1.03+0.008 206.00+204.79 7.0+0.67 Diseased jlos
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Table 10. The comparison of serum biochemical factors in cows affected with subclinical ketosis and healthy
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Glucose Total protein Time ;)l;
62.23+8.75 7.09+0.48 Healthy L.
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Table 11. The comparison of serum oxidative stress in cows affected with subclinical ketosis and healthy
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GPX SOD TAC MDA Time lej
187.62140.08 274335707 0.3620.13 23741701 Healthy JLs
166.4+43.89 272.9+25.78 0.32+0.06 69.21+14.72 Diseased Lo
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Table 12. The comparison of milk factors in cows affected with subclinical ketosis and healthy
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Mean of milk production Brix of primary milk Time 5b;
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Table 13. The correlation between beta hydroxy butyrate with body condition scoring

E59e il Le> S 0395 sl Factor 56
Fecal score Temperature BCS
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Table 14. The correlation between BHBA with urine factors
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Keton body Specific gravity Protein PH
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ns: no significant relationship s Y iz (Siusads NS
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Table 15. The correlation between serum biochemical factors with BHBA
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Glucose Total protein
0.283

0.054™

BHBAG]S5 (g bl
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Table 16. The correlation between BHBA with oxidative stress indices
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Table 17. The correlation between beta hydroxy butyrate with milk factors
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Mean of milk production
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