CNU Journal of Agricultural Science Vol. 39, No. 2, pp. 203-209, June 2012

Effects of plasma insulin, and leptin on fat traits in Hanwoo (Korean cattle)
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Abstract : The objective of this study was to examine the effect of plasma leptin and insulin concentrations on fat traits
in Hanwoo. If a biological indicator such as plasma leptin and insulin was identified, it would be a useful biological
marker that can be predicted marbling score in young animal. The relationship between plasma hormone (leptin and insulin)
and fat traits (marbling score, back fat thickness and P8 fat thickness) was investigated. The experiment studies 100
Hanwoo that were randomly sampled from Hanwoo Experimental Station Herd. The concentration of plasma insulin was
significantly associated with marbling score (P=0.02) but was not significantly with back fat thickness (P=0.07) and
P8 fat thickness (P=0.09). Statistical model determinant that plasma insulin concentration account for phenotypes was
moderate on marbling score (5%), back fat thickness (3%) and P8 fat thickness (9%). On the other hand, plasma leptin
concentration was significantly associated with marbling score (P=0.03) and back fat thickness (P=0.02), but was not
significant on P8 fat thickness (0.07). Statistical model determinant that plasma leptin concentration accounting for
phenotypes was moderate effect on marbling score (3%) and back fat thickness (2%), but it has a slightly bigger effect
on P8 fat thickness (7%). In conclusion, the plasma leptin and insulin seems to have an effect on fat traits (marbling
score, backfat thickness and P8 fat thickness) in Hanwoo.
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Fig. 1. Regulation of lipogenesis in adipocytes. The effects of
hormones on the expression of lipogenic genes are mostly mediated
by SREBP-1 and PPARy (Kersten, 2001).
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Table 1. Ingredient and chemical composition of the experimental diet.

Item Concentrate Rice straw
Ingredient (%)

Corn grain 24.38
Wheat grain 16.00
Barley grain 1.70

Molasses 5.00

Tapioca 7.73

Wheat flour and bran 9.05

Corn gluten feed 15.65

Soybean meal 11.35

Lupin 6.00

Ultra fat and tallow 0.60

Trace materials 2.54
Chemical Composition (%)

Dry matter 90.52+0.12 91.43+0.08
Crude protein 14.08+0.23 4.39+0.14
Ether extract 4.80+0.02 2.36+0.01

Crude ash 9.41+0.05 13.07+0.12

Crude fiber 5.54+0.56 29.57+0.09

Neutral detergent fiber 28.05+0.68 70.21+0.96
Acid detergent fiber 11.10+0.17 38.13+0.40
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Fig. 2. Diagnostics of generalized linear models for the plasma leptin concentration. (A) and (B) are diagnostic residual plot and

Q-Q plot of this linear model.

Table 2. Summary statistics for phenotypes of randomly sampled animal (n=100) in this study

Traits No of Record Means SD Min Max
Marbling score, 1-7 100 2.01 1.1 1 7

Back fat, mm 100 3.8 3.5 1 23.1

P8 fat thickness, mm 100 7.3 7.2 1 47.1

Plasma Insulin, UL/ml 100 9.5 5.1 2.6 37.7

'Plasma Leptin, ng/ml 30 0.97 0.39 0.3 2.0

'Data for blood leptin level were excluded because the results of 70 out of 100 cattles were less than detection limit.
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Table 3. Regression coefficient of fat traits on plasma insulin and leptin concentration

; Marbling, 1-7 Back fat thickness, mm P8 fat thickness, mm
tems
Estimate S.E P-value Estimate S.E P-value Estimate S.E P-value
Insulin 0.05 0.02 0.02 0.12 0.17 0.07 0.23 0.14 0.09
Leptin 0.11 0.06 0.07 0.04 0.01 0.02 0.01 0.007 0.03
(A) (D)
40 x ;;06032 2.500 P=0.07
T 30 e 2.000 x R2=0.1
-~ x
2 =
3 50 & i £ 1.500 - ;ﬂ
£ A S 1000 x 5%
g Eg’;@': x x 0500 X X% x
0 +— : : | 0.000 . . .
0.0 20.0 40.0 60.0 0.0 20.0 40.0 60.0
PBF(mm) PBF(mm)
(B) (E)
— 40 x P=0.02 2.500 P=0.03
Z 20 R2=0.05 2.000 = R?=0.14
=) £ 1500 . x
S0 ko, £ —
= i P & 1.000 ____;-————,;r‘ x
= — ®
2 10 i__g § = 0.500 g_ %
0 T T T 1 0.000 - . . )
0 2 4 6 8 0 2 4 6
Marbling Score(1-7) Marble Score(1-7)
© (F
a0 ) P=0.07 2300 P=0.02
= 2=Q, 2.000 x 2=0.
-.% 30 R#=0.03 . x R#*=0.16
2 % £ 1500 -« o
2 20 Bxx = re x——
= 5= "o - % 1.000 ;‘/"1«,/
2 10 % o x x #x ]
2 Ek' e * 0.500 % =
0 - : : | *
0.000 - . . )
0.0 10.0 200 300 0.0 10.0 20.0 30.0

BF(mm)

BF{mm)

Fig. 3. Relationship between circulating plasma leptin and insulin concentration and fat traits of longissimus thoracis (LT) muscle

in Hanwoo.
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