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Study on the relationship of ketosis and insulin resistance
in dairy cows

SUN Zhao-lei', WANG Peng-xian', SHU Shi', LIU Jian-nan', WANG Bo',
YAO Yuan', XIA Cheng'*, ZHANG Hong-you', WANG Zhe?
(1. College of Animal Science and Veterinary Medicine, Heilongjiang Bayi Agricultural Univeristy, Daging 163319, China;
2. College of Animal Science and Veterinary Medicine, Jilin University, Changchun 130062, China)

Abstract To study the relationship between ketosis and insulin resistance during early lactation, 16 ketosis (T) and 24
healthy control (C) cows were chosen from a intensive dairy farm. Blood samples from all cows were collected at 14
days postpartum during morning fasting. Differences in energy balance, liver function,oxidative stress,insulin sensitivity
and glucose tolerance were analyzed between T and C. Results showed that, cows with keosis were in condition of
negative energy balance. The level of plasma AST and DBIL raised significantly ( P<C0.01) in T group compared to C
group,and plasma TBIL also increased significantly ( P<<0.05) ,but plasma CHE and TP decreased significantly ( P<<
0.071 or <<0.05),and there is no significantly change in plasma ALT, IBIL, ALB,and GLO, suggesting that cows with
ketosis suffered from certain degree of liver function abnormality. In addition, level of plasma malondialdehyde (MDA)
and superoxide dismutase (SOD) was significantly higher in T group than in C group ( P<C0.05).implied that cows
affected ketosis experienced oxidative stress. Furthermore, plasma revised quantitative insulin sensitivity test
(RQUICKI) was lower significantly in T group than in C group ( P<Z0.05),indicated that cows with ketosis had low

insulin sensitivity. Concentration of plasma Glc in T group were higher than in C group during glucose tolerance test
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(P<C0.05),and plasma Gic concentration was still 4. 24 mmol/L at 120 min after intravenous injection of 50%

dextrose, which had a significant differences between two groups ( P=0.006) ,showing that cows affected ketosis had

insulin resistance. It is concluded that there is a closed relationship between ketosis and insulin resistance, which may

be related to liver function and oxidative stress because both can cause insulin resistance.

Key words dairy cows; ketosis; negative energy balance; liver function; oxidative stress; insulin resistance
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Table 1 Levels of fifteen parameters in plasma of

experimented cows

5 br MR (n=16) X HAZA (n=24)
Index Ketosis group Control group
BHBA/(mmol/L) 2.7t1.29 A 0.6+0.11 B
Glu/(mmol/L) 2.740.89 A 3.34+0.17 B
NEFA/ (mmol/L) 0.99£0.32 A 0.51+£0.15 B

AST/(U/L) 148.64+39.98 A 92.91+13.40 B
TBIL/ (pmol/L) 3.46+£1.35 a 2.83+0.47 b
DBIL/ (gmol/L) 2.53+0.78 A 1.82+0.43 B

CHE/ (U/L) 135.86+£16.79 A 155.36420.2 B
TP/(g/L) 73.6+3.69 a 77.32+5.03 b
ALT/ (U/L) 22.86+4.52 20.77+4.25
IBIL/ (pmol/L) 0.9740. 64 1.04+0.51
ALB/(g/L) 32.48+2.29 33.84+2, 24
GLO/(g/1L) 41.03%£3.74 43.37+£6. 46
SOD/(U/mL) 75.6+6.34 a 70.1£7.86 b
MAD/ (nmol/mL) 2.89+1.27 a 2.294+0.37b
RQUICKI 0.3640.02 a 0.3840.02 b
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Notes: Different capital letters in same row represent very

significant difference( P<C0. 01) ,different lowercase
letters represent significant difference ( P<C0. 05),
and the same letter or without letters mean no

significant difference( P=>0. 05).
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Fig. 1 Glucose tolerance test
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