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ABSTRACT

The objective of this study was to evaluate the effects of betaine supplementation (B-SUP) and vitamin B12 injection
(V1-B12) during the transition period on serum metabolites in dairy cows. Thirty-two over conditioned multiparous
Holstein cows assigned into 1 of 4 diets containing: CB (VI-B12), BC (50 g/day B-SUP), BB (VI-B12+ 50 g/day B-
SUP) and control (CC) form 21 d before parturition (dbp) to 21 d postparturation (dpp). Blood sample was collected
at -7, 2 and 42 dpp to determine serum metabolites of dairy cow and neonatal calves. The serum metabolites were not
affected by experimental treatments (P>0.05), except for glucose which was greater in BC and CB as compared to
CC and CB treatments (P<0.05). Among enzymatic indexes, a significant decrease was just showed in BB treatment
as compared to CB treatment for GGT enzyme (p <0.05). Also, serum metabolites in neonatal calves were not
influenced by experimental treatments (P>0.05). In conclusion, B-SUP and VI-B12 improved just glucose amount
without any change in other blood parameters. Anyway, more researches can be give suitable results to us, particular
if the protected form of the betaine is used.
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1. EDTA: Ethylene Diamine Tetra Acetic Acid
2. AST: Asparate amino transferase
3. ALT: Alanine amino transferase
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Table 1. Ingredients and chemical composition of experimental diets

Ingredient (%DM) Close up fresh
Corn silage 41.6 25.34
Alfalfa hay 16 14.27
Wheat straw 2.7 1.84
Beet pulp 2.22 4.05
Corn grain 13.07 11.09
Barley grain 10.46 19.53
Cottonseed whole 1.093 0.66
Cottonseed meal 0.53 1.61
Canola meal 5.87
Soybean meal 5.29 9.05
Soybean-whole roast 1.622 0.98
Fish meal 1.09 1.66
Calcium chloride 0.35 -
Magnesium sulphate 0.46
limestone 0.59 0.59
Phosphate dicalcium 0.28
Magnesium oxide 021
Fat crystallite 0.71
Salt white 0.43
Sodium bicarbonate 0.85
Mineral and vitamin premix* 2.925 1.00
Yeast composition® 0.04
Chemical composition (% DM)
oM 68.41 77.12
CcpP 13.52 16.73
Ether extract 3.15 3.65
NDF 36.6 33.9
ADF 215 20.4
NFC? 37.7 371
Ash 6.42 9.35
NE*(Mcal/kg) 1.50 1.63
Ca (%DM) 0.89 0.81
P (%DM) 0.32 0.44
P YT e 5 1o IS )5 OA s )5 B0 iy )5 YO and 05 Ve S )5 VA (slls (S -y Slge JuSe 0, S9kS 2 )
axly Beeeee poetbo o5 oo Vo LS 08 oo Ve 08 ee Vet e S en Yo gy 05 Vel 05 T S 0570 pilse
Beta Agriculture alog o jaste =V 051 oainSTol p 5 Y g E olig Madlgm sl Voo D3 ol dadlops aslg Voo v v A Geelng Mol

S 58 Sy 4 by e (anhydrous betaine with 0.97 purity; Shanxi Xinliyuan Biotechnology Co. Ltd, Taiyuan, China) ,sks -Y .54 Yiiregir/Adana

A oolawl B12 rslng p,8 oo +/0 5 aud aie loicds poSivand bii ST o 8 Lo VYO Lol usdlsS & ooy B12 sl g sl i
1. Each kg (DM basis) of mineral and vitamin premix contained 180 g of Ca; 70 g of P; 35 g of K; 50 g of Na; 58 g of CI; 30 g of Mg; 32 g of S; 5 g of
Mn; 4 g of Fe; 3 g of Zn; 300 mg of Cu; 100 mg of I; 100 mg of Co; 20 mg of Se; 500,000 IU of vitamin A; 100,000 IU of vitamin D;. 100 U of
vitamin E; and 3 g of antioxidant., >yeast: Beta Agriculture, Yiiregir/Adana, 3Non-fiber carbohydrates (NFC) = 100 — (CP + NDF +EE + ash)., 4Net
energy for lactation (NEI) was calculated respectively in close up and fresh according to NRC (2001). Betaine (anhydrous betaine with 0.97 purity;
Shanxi Xinliyuan Biotechnology Co. Ltd, Taiyuan, China). B12 as (Phosphor + b12, Each ml contain 125 mg a-0oxy benzyl physphinicum as P source
and 0.5 mg vitamin B12)
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Figure 1. Serum concentration of glucose in dairy cows either injected with vitamin B12 or supplemented with
betaine from day 7 prepartum until day 42 postpartum (CC, control group; CB, vitamin B12 injected group; BC,
betaine supplemented group; BB, vitamin B12 and betaine supplemented group)
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Table 2. Effects of experimental treatment on blood serum parameters of Holstein cow in transition period

Diets p-value
Serum variable CcC CB BC BB SEM Diet Time Diet x Time
Glucose (mg/dl) 60.98° 61.93° 64.42° 63.3° 0.88 <0.01 <0.01 <0.01
Protein (g/dl) 6.69 6.79 6.84 6.98 0.141 0.54 <0.01 6.98
Albumin (g/dl) 3.02 3.15 3.17 3.19 0.071 0.38 0.0006 0.54
BU'N1 (mg/dl) 24.04 22.62 22.37 22.75 1.002 0.06 <0.01 0.31
TG? (mg/di) 16.46 15.96 16.71 16.01 0.81 0.89 <0.01 0.68
Cholesterol (mg/dl) 133.96 130.7 145.58 124.58 6.9 0.20 <0.01 0.26
HDL (mg/dl) 43.31 46.58 53.46 48.54 2.68 0.08 <0.01 0.25
LDL (mg/dl) 87.31 80.93 88.78 72.84 6.19 0.27 <0.01 0.04
VLDL (mg/dl) 3.33 3.19 3.34 3.19 0.166 0.87 <0.01 0.66
NEFA (mmol/l) 0.70 0.78 0.531 0.58 0.101 031 <0.01 <0.01
BHBA (mmol/l) 0.60 0.71 0.43 0.39 0.09 0.06 <0.01 0.26
MAQ®* (nM) 1.79 1.87 1.68 1.62 0.109 0.29 0.04 0.19
ALT* (U/L) 25.99 25.67 24.37 24,11 0.61 0.09 <0.01 0.05
AST® (U/L) 79.87 80.89 82.91 80.41 2.26 0.79 <0.01 0.13
GGT® (U/L) 26.54™ 28.44% 26.80% 25.29° 0.25 0.04 <0.01 0.13
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Diets CC: diet without betaine supplement and B12 injection; CB: diet containing 10 cc weekly injection of B12; BC: diet containing 50 g betaine
top-dressed; BB: diet containing 50 g betaine top-dressed and 10 cc weekly injection of B12.

* Different superscripts a, b in the same row indicate significant difference (p < 0.05 or less according to treatments.
1-Blood urine nitrogen, 2-triglyceride, 3-Malone aldehyde oxidase 4-Alanine amino transferase 5-Asparate amino transferase 6-Gama glutamine transferase
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Figure 2. Serum concetration of non-eetrified fatty acids in dairy cows either injected with vitamin B12 or

supplemented with betaine from day -21 prepartum until day 42 postpartum (CC, control group; CB, vitamin B12
injected group; BC, betaine supplemented group; BB, vitamin B12 and betaine supplemented group)
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Figure 3. Serum concetration of beta-hydroxy butyrate in dairy cows either injected with vitamin B12 or
supplemented with betaine from day -21 prepartum until day 42 postpartum (CC, control group; CB, vitamin B12
injected group; BC, betaine supplemented group; BB, vitamin B12 and betaine supplemented group)
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Table 3. This study indicated that the experimental treatments hadn’t any significant effect over either blood
parameters (glucose, protein, BUN, albumin and TG) or performance (IBW and IWH) in calves born from these cows

) Diets” P-value
Variable CC CB BC BB SEM Treatment

Blood

Glucose (mg/dl) 100.88 102.13 106.16 102.01 3.22 0.67

Protein (g/dl) 25.84 25.11 25.38 28.30 1.87 0.58

BUN? (mg/dl) 6.22 6.17 6.18 6.12 0.31 0.99

Albumin (g/dl) 2.34 2.50 2.44 2.56 0.11 0.52

TG? (mg/dl) 18.32 17.33 17.22 17.86 0.36 0.14
Performance

IBW (kg)* 39.75 43.50 41.12 42.01 2.09 0.64

IWH (cm)® 73.62 73.50 74.37 73.80 0.83 0.88
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1. Diets C: diet without betaine and B12; BC: diet containing 50g betaine top-dressed; CB: diet containing 10 cc weekly injection of B12; MM: diet

containing 509 betaine top-dressed and 10 cc weekly injection of B12.

2. Blood urea nitrogen; 3. Triglyceride; 4. Initial body weight; 5. Initial wither height
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