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Reference intervals for blood metabolic profiles
of Holstein cows in Korea
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Metabolic profile test is used to evaluate nutritional imbalance and metabolic disease in dairy cows. The
reference intervals of metabolic parameters may change according to nation, region, decades, and main-
tenance system. Despite the need to be periodically updated for the reference intervals of metabolic pa-
rameters, it has rarely been investigated in Korea. Therefore, this aim of study was to provide the refer-
ence intervals of metabolic parameters using dairy cows surveyed in Korea during recent years. A meta-
bolic profile test was conducted for 2,976 clinically healthy dairy cows in Korea. Blood samples were
collected for the analysis of serum metabolites. This study provided reference intervals of thirteen meta-
bolic parameters (B-hydroxybutyrate [3-HB], non-esterified fatty acids [NEFA], glucose, total cholesterol
[T-COL], total protein, albumin, globulin, blood urea nitrogen [BUN], aspartate aminotransferase [AST],
gamma-glutamyl transferase [GGT], calcium, phosphorus, and magnesium). BUN and AST values of the
current study were higher than those of previous studies. In the present study, the other metabolic pa-
rameters showed low or similar value compared to previous results. Moreover, f-HB, NEFA, T-COL,
ALB, BUN, AST, and GGT values were affected by lactation period. This study provided information
on the reference intervals of metabolites in healthy dairy cows in Korea. The reference intervals from
the present study would be useful in managing and diagnosing disease of dairy cows. However, careful
attention should be given in interpreting disease condition for metabolites affected by lactation.
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Table 1. Information on dairy cow population surveyed in this study

Milk production Body

Factor Classification (Ke/d) condition score
Lactation  Early (0~49 DIM) 25.5¢14.0 2.6+0.5
stage Peak (50~ 109 DIM) 34.6+9.9* 2.6+0.5
Mid (110~219 DIM) 31.648.3%* 2.7+0.5
Late (220~ Dry off) 25.7+8.5 3.0£0.5*
Dry - 3.30.5"
Parity 1~2 26.6+9.2 2.9+0.6
3~5 29.6£11.0* 2.8+0.6
=6 26.9+12.4 2.9+0.5
Season Spring (March ~May) 30.5+£10.4 3.0+0.4
Summer (June~August)  26.7+£9.9% 2.8+0.6*
Fall (September ~ 26.5+£9.8* 2.9+0.5
November)
Winter (December ~ 29.6+13.1 2.8+0.4*
February)

DIM=Days in milk, Data was presented as mean+standard deviation
(SD). *P<0.05 vs early in lactation stage, *P<0.05 vs 1~2 in
parity, *P<0.05 vs spring in season factor.
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Table 3. Comparison of metabolic parameters among different stages of lactation in dairy cows

Lactation stage, Mean (P25 ~Po75)

Parameters
Early Peak

Mid Late Dry

B-HB (umol/L)  534.4(229.3~967.0) 541.1(195.1~940.1)

548.2 (150.8~965.0)

500.0 (92.1~908.3)*  418.2 (100.1~803.2)*

NEFA (umol/L)  153.6 (12.9~267.0) 1262 (38.2~241.9)*  106.1 (24.4~208.0)"  102.9(22.0~2254)*  138.1 (34.0~271.4)
T-COL (mg/dL)  192.7(79.0~365.1)  291.0 (155.4~454.6)* 316.6 (173.0~477.4)* 282.4(118.5~450.3)* 159.8 (76.7~386.9)*
ALB (g/dL) 3.8(2.7~4.8) 4.0 (3.1~5.0)* 4.1 (32~5.0)* 4.1(3.2~5.0)" 4.0 (3.0~5.0"
BUN (mg/dL) 16.6 (7.9~26.8) 19.0 (10.2~29.0)* 20.1 (10.2~30.3)* 18.9 (9.9~28.1)* 13.1 (6.3~22.3)*
AST (U/L) 96.6 (54.6~172.7)  99.7(544~167.0) 1048 (60.0~171.4*  954(55.0~162.3)  80.23 (44.6~141.9)*
GGT (U/L) 233 (11.3~43.1) 26.4 (9.4~44.0)" 28.2 (11.0~46.0)* 26.0 (9.0~45.0) 21.7 (8.0~39.5)
*P<0.05 vs carly.
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