Iranian Journal of Animal Science ol ol
Vol 50, No 3, Autumn 2019 (171-184) i ”"Lc
DOI: 10.22059/ijas.2019.282022.653709 OVINAT () VWA 5l 5 Ll - 890

JES1 090 b gl o o 9 N 019 Dy (gai i Tl Card g () glio (S il S

T GLT ol S s 3192 9 e Sgrmn  (SLEY B (S o > Moo ! cowl it
s&W' L[)L@j—vﬁ‘ W ﬂ@‘b 3‘53)‘5[:‘5 Am‘b s‘f‘é r_;l.ﬁ 5‘9; s)\.:a:d"b K} ‘5):55 ‘5‘,{1-:6") 5)‘%5&“‘ f K} ‘ﬂ LY u\
Ol AFYOF-ATANY

OFRAO/NF <y ool = VWAMT/N 1l s g ,)

oS>

S5 LS plla S ) VY led gad g s Sles g 055 Ol ek (plhmSTAS Candy 5 STl ol (ags cpl s
W0 g 095 Gged MAS ) S 0y90 b WWIERD 2015 859) Sl sbdi o€ wl; V0 b anslle 5o (PYYEFA 515 059)
¥ 5+ VY Glasss 5o Sk e g Ok D5 (Olly 4 o) #YY 5 Y VY Glady, ss SIS 5 S ke glaed
O pan Olaly 51 g (s 35t 4l Bl 51 Jh 09 8 93 g B rae St A SIS 5 0ss JS 53 St G
038 93 A 53 Gk ol 9 Ok D3 3 oR15 DL gl 5l ke 515 Jbaer slasl s d WS Sl 5 b g (ST
3 P=0/0Y) G550 e O3l 5 ks hal Sk gl Sy amdls JEl 0s (b ys Al s, Rl Sbker 5 LSS slesE
22 2 53 dg S 5 Ol g oS 5,500l (A fsl o gladed SRS LD Olayl) 1 ey 5 A D5 R 4 (P=1/0Y) e
ChlE (pilSIas Condy Bld 5l g haly bk glagl 1 ade 15 bt sl 055 S S pmaw dx 8 o alte 0p 8
O3 Sl 4 Sad 15 S S (ol (a8 Olesl Sl ST BT BB S 5 Ak Olaals Olo deadll (53 O 4L
5 855 OHF b 2V lsire (Kimar O dadliss Ol gl o Khas b il ghminl o B 51 AS saalia
Sk ol 4 ol (5 ST A Tyl o Sl S sl s e UL gl s Lyl s g 0 Shes imen

ls JWl 0590 (b (5508 (5551 A O3l 5 S gle Jb ol Iy Aaes 5

ST gl Cund g sl ASTS Cond g il Hhka (Rl HLSS (Sl e s gl (S0l

Metabolic profile and antioxidative status, body weight, and performance of dairy
cows in the periparturient period

Ebrahim Ghasemi®”, Mohammad Hossein Safari Foroshani?, Masood Alikhani® and Javad Shirani Shamsabadi?
1, 2, 3. Assistant Professor, Ph.D. Candidate and Associate Professor, Department of Animal Science, College of Agriculture, Isfahan
University of Technology, Iran
(Received: Jun. 1, 2019 - Accepted: Aug. 7, 2019)

ABSTRACT

In this study, the metabolic and antioxidative differences, BW changes and performane of 12 primiparous (parturition BW
643+48 kg BW) and 15 multiparous (parturition BW 773+65 kg) cows were investigated during transition period. Blood
sample for antioxidative and metabolic parameters on d -14, +1, and +21 (relative to parturition), DMI throughout the entire
period, BW and BCS on d -21, +1, and +21 and milk yeild were measured. In prepartum, both groups had similar DMI, but
DMI and milk yield were greater in multiparous than primiparous cows in postpartum. BW and BCS were decreased in both
primiparous and multiparous cows during transition period, but multiparous cows tended to have more BW loss and
negative energy balance after parturition. Concentrations of non-esterified fatty acids, beta hydroxy butyrate, and cholesterol
were similar, but glucose level was lower in multiparous than primiparous cows. Regarding antioxidative status,
primiparous cows had lower antioxidative status as malondialdehyde concentration at parturition was higher and that of total
antioxidative status at postpartum were lower than multiparous cows. Regarding performance related parameters,
mlondialdehyde level could be an apropriate index of energy balance, health and performance status. It is concluded that
primiparous cows were under more oxidative stress during transtion period, but metabolic load and negative energy balance
were more sever in multiparous cows.
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Table 1. Ingredients and nutrient composition (% of DM, unless otherwise noted) of prepartum and postpartum diets

Ingredients Chemical composition
Item Prepartum % Postpartum % Item Prepartum Postpartum
Alfalfa hay 11.0 18.8 DM! 57.5 57.2
Corn silage 35.0 225 cP? 14.1 17.6
Wheat straw 4.0 - RDP! 67.0 64.0
Barley grain 12.0 9.2 RUP? 33.0 36.0
Corn grain 10.6 16.9 NDF* 40.3 349
Soybean meal 6.6 14.0 PeNDF* 28.0 23.0
Canola meal 47 1.9 NFC! 34.4 371
Soybean whole, extruded 3.6 3.3 EE 3.1 39
Fish meal - 0.94 NEL, Mcal/kg 1.53 1.61
Beet and pomegranate pulps 11.0 8.3 DCAD?, meg/kg 220 293
Fat powder - 0.94 Ca 0.48 0.81
Carbonate calcium - 0.65 P 0.35 0.37
Magnesium oxide - 0.31 Mg 0.26 0.41
White salt - 0.31 K 1.30 1.28
Mineral premix? 0.67 0.63 Na 0.04 0.35
Vitamin premix® 0.67 0.63 Cl 0.05 0.23
Sodium bicarbonate - 0.69 S 0.18 0.20
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1. Dry matter; crude protein; rumen degradable protein; rumen undegradable protein; neutral detergent fiber; non fibrous carbohydrate; physically

effective NDF; ether extract; dietary cation and anion differences.

2. Contained per kilogram (DM basis) 0.8 g of iron; 16 g of zinc; 10 g of manganese; 4 g of copper; 0.15 g of iodine; 0.12 g of cobalt; and 0.08 g of selenium.
3. Contained per kilogram (DM basis) 1,300,000 IU of vitamin A; 360,000 IU of vitamin D3; 12,000 1U of vitamin E.
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Table 2. Body weight, feed intake, milk yield and compaosition in primiparous and multiparous dairy cows during
transition period

Parity P-value
Primiparous Multiparous SE* Parity Day ParityxDay
BW-, kg/d

BW d -21 (parturition) 643 773 18.0 <0.01 - -

BW d +21 (parturition) 541 649 19.6 <0.01 - -

Mean BW 586 709 18.2 <0.01 <0.01 0.26

I?W decrease after parturition -1.44 -2.26 0.291 0.07 - -
BCS

BCS d -21 (parturition) 3.44 343 0.099 0.97 - -

BCS d +21 (parturition) 2.88 2.83 0.076 0.67 - -

Mean BCS 3.14 3.12 0.078 0.87 <0.01 0.90

BCS decrease after parturition -0.229 -0.267 0.065 0.69 - -
DM, kg/d

Pre-partum, kg/d 15.9 17.0 0.50 0.18 0.98 0.35

Pre-partum, % of BW 2.31 2.22 0.111 0.54 - -

Post-partum, kg/d 15.4 18.7 0.864 <0.01 <0.01 0.07

Post-partum, % of BW 2.74 2.79 0.165 0.82 - -
Energy balance, Mcal/d

Pre-partum 9.89 11.2 1.05 0.36 - -

Post-partum -6.48 -11.7 1.36 0.02 - -
Yield, kg/d 324 46.2 1.70 <0.01 <0.01 0.49
ECM? kg/d 314 45.1 1.68 <0.01 - -
Milk composition, %

Fat 3.07 345 0.135 0.06 - -

Protein 3.22 3.18 0.086 0.71 - -

Lactose 5.0 4.92 0.152 0.71 - -

Total solids 12.75 12.71 0.241 0.91 - -
Milk/DMI, kg/kg 2.15 2.43 0.093 0.05 - -
ECM/DMI 2.06 2.46 0.109 0.02 - -
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&5 by eadimmal ol olg (B ran S oole clasl; Sl (9 0305 Dl o Sy Cumdg 0 pa el Sl e e B39 Sl e B39 Y

1. Standard error

2. BW, Body weight; BWC, BW change after parturition; BCS, Body condition score; BCSC, BCS change after parturition; DMI, Dry matter intake;

ECM, Energy corrected milk.
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Figure 1. Body wight, body condition score, dry matter intake and milk yield of primiparous and multiparous dairy
cows during transition period. Data were expressed as LSM with SE error bars. *P < 0.05.
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Table 3. Plasma energy related metabolites in primiparous and multiparous dairy cows during transition period

Parity P-value
Primiparous Multiparous SE? Parity Day ParityxDay
Glucose, mg/dL 65.7 60.9 1.20 0.01 0.01 0.12
Cholesterol, mg/dL 116.7 1104 4.65 0.34 <0.01 0.33
Triacylglycerol, mg/dL 16.8 16.6 0.38 0.68 <0.01 0.12
Non-esterified fatty acids, mmol/L 0.274 0.290 0.185 0.55 <0.01 0.86
B-hydroxibutyrate, mmol/L 0.768 0.774 0.045 0.92 <0.01 0.99
1. Standard error Hlse olinisl
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Figure 2. Blood energy metabolites of primiparous and multiparous dairy cows during transition period. Data were
expressed as LSM with SE error bars. *P < 0.05.
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Table 4. Blood enzymatic and non-enzymatic antioxidant status in primiparous and multiparous dairy cows during
transition period

Parity P-value
Primiparous Multiparous SE? Parity Day ParityxDay
Malondialdehyde, pmol/L 1.74 1.40 0.085 <0.01 0.22 0.36
Superoxide dismutase, U/L 165 162 2.0 0.30 <0.01 0.50
Total antioxidant capacity, nmol/L 0.418 0.437 0.014 0.23 <0.01 0.13
1. Standard error. lbero olanil )
20 1 ——&—— Primiparous - 200 - —&—— Primiparous
++--@--+-- Multiparous 5 ++--@--+-- Multiparous
- g
% 15 - g
< 1043 =
o) 10.32 (]
o °
oo (]
o T
5
u [
5 = 125
(%]
20 15 <10 -5 0 5 10 15 20 20 15 10 -5 0 5 10 15 20 25

Days since calving

Days since calving

1 1 ——&— Primiparous ——&—— Primiparous

S ++--@--+-- Multiparous = 2.4 1, seee-@-e- Multiparous
[} ©
€ 0.8 - S
C\ 3 1.69
= )
= * o
(s} 0.56

0.6 - >
g o g
o o 1.52
= 8
] 2
kel o
x 0.382 =
o ©
= 0.2 - =
S 0.4 4
©
b~ O O
'9 r T T —6 T T T T r T T —6 T T T T 1

20 15 10 5 0 5 10 15 20 -20 -15 -10 -5 0 5 10 15 20 25

Days since calving

Days since calving

JWloy90 (b (s iz 5 S lagls 55 gl (T Condg ¥ S
(Do) O mhaw jo jlo cme s ailoads ools lad Lo slas b Sl o Jlas 1 Sloe IS0 4 Laools)

Figure 3. Blood antioxidant status of primiparous and multiparous dairy cows during transition period. Data were
expressed as LSM with SE error bars. *P < 0.05.
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Figure 4. Liver function status of primiparous and multiparous dairy cows during transition period. Data were
expressed as LSM with SE error bars. *P < 0.05.
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Table 5. Liver function status in primiparous and multiparous dairy cows during transition period
Parity P-value
Primiparous Multiparous SE? Parity Day ParityxDay
Albumin, g/dL 3.72 381 0.050 0.25 <0.01 0.50
Globulin, g/dL 3.20 3.57 0.129 0.05 <0.01 0.10
Albumin: globulin, g/g 1.19 111 0.045 0.20 <0.01 0.06
Total protein, g/dL 6.91 7.34 0.134 0.02 <0.01 0.30
Aspartate amino transferase, U/L 52.5 52.4 2.55 0.97 <0.01 0.40
1. Standard error. JFREIR
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Table 6. Correlations between DMI, EB, and blood metabolic parameters of dairy cows over prepartum period
DMI EB Glucose Cholesterol NEFA BHB TAC MDA
DMI 0.937 -0.30 0.30 -0.04 0.02 0.007 0.11
EB -0.18 0.41 -0.09 0.13 0.03 0.32
Glucose 0.0 -0.44" -0.03 0.12 0.16
Cholesterol 0.31 0.44" -0.32 0.47"
NEFA 0.47" -0.36 0.07
BHB -0.49" 0.41
TAC -0.15

Aeaallgasyglle (JS (SlanST bl cud )b il gy (oS g bl iy il e Oz sladl (6553l (y3l85 ¢ B pan S sole )
1. DMI, Dry matter intake; EB, Energy balance; NEFA, Non-esterified fatty acids; BHB, Beta hydroxyl butyrate; TAC, Total antioxidant capacity;

MDA, Malondialdehyde.
* P<0.05, ** P<0.01.
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Table 7. Correlations between MY, DMI, BWC, EB, and blood metabolic parameters of dairy cows over postpartum period

MY  MF DMI BWC EB Glucose CH NEFA  BHB TAC MDA
MY 024 056" 0.54" -0.50" -0.28 0.18 -0.29 0.02 0.31 -0.47
MF 0.13 0.28 -0.84™ 041" -0.44" -0.23 -0.09 -0.03 -0.48"
DMI 0.26 0.28 0.03 0.07 -0.32 -0.09 0.25 -0.12
BWC -0.40 -0.18 0.16 0.12 0.31 0.11 0.02
EB 0.36 0.17 0.14 0.07 0.02 -0.50"
Glucose 0.10 0.40" -0.18 -0.35 -0.54"
CH 0.18 0.24 0.04 0.25
NEFA 0.62" -0.21 047"
BHB 0.0 0.14
TAC -0.35

Wl S yTgs (oS gyl syl 0y slaal (551 Gjle cleals Slam oy 38 Dl (B pan Sl oolo s o)z o )d i ag )
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1. MY, Milk yield; MF, Milk fat content, DMI, Dry matter intake; BWC, Body weight change after parturition; EB, Energy balance; CH, Cholesterol;
NEFA, Non-esterified fatty acids; BHB, Beta hydroxyl butyrate; TAC, Total antioxidant capacity; MDA, Malondialdehyde.

* P<0.05, ** P<0.01.
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