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Relationship between Postpartum Fertility and Metabolic Profiles.
- Kentarou Ixuta, Mutumu Koxkamo, Etuji YaAMAGUcHI and Yuichi Kacawa

Summary

This relationship was determined using 63 dairy cows. Body condition score (BCS) and
metabolic profile test (MPT) were monitored perpartum, partus and postpartum at 2 weeks
interval until 16 weeks.

(1) A significant negative correlation was observed between days to first estrus and BCS.

(2) Significant positive correlations were observed between days to first service (FS) and TP
after 6weeks, Tcho at 4 and after 8 weeks, TG at 2-6, 12 weeks, Ca except parturition. Sig-
nificant negaitive correlations were observed between FS and BUN at perpartum and 2-6
weeks, iP at 2, 4, 8-14 weeks.

(3) Correlations between open days and MPT were same tendency and weeks with FS except
BUN. In Ca, however, significant correlations were observed at perpartum, 2, 8 weeks.

{(4) In the group of early return estrus, BCS, Ht and Alb were significantly higher up to 8
weeks than in the late group. In the group of early conception, BUN and iP were significant-
ly higher, NEFA and TG, Tcho, Ca were significantly lower than in the late group.
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Table 1. Composition of calving number and partus

month.
Calving number
Partus Month Total
. 1 2 3 . 4

3~ 5 4 4 2 10
6~ 8 6 1 2 9.

9 ~11 4 3 7

12 ~ 2 28 3 3 3‘ 37
Total 38 12 7 6 63

(FBEMR) HF 325 (1996)

Table 2. Methods of«bl“oqﬂd chemical analysis.

* Tortal chdlesterol

Items Method
Hematocrit (Ht)  Centrifugation
Total protein (TP)  Refractometric
Albumin . (Alb)  Auto.analyser (Fuji drychem)
Blood urea mtrogen (BUN) Lo
Glucose Gw

Free fatty acid (NEFA) Absorbance (NEFA C- test WAKO)
(Tcho) * Auto analyser (Fll]l drychem)
Triglyceride (Tq) -

Calcium " (Ca) .

Inorganic phosphorus (iP) Absorbance (PhosphorB~test WAKO)
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Table4. Results of fertility status in cows.

Fertility status Minimum Maximum Mean %SD

First ovulation * (n=63) 12 68. 28.0 13.0
Involution of uterus* (n=63) 17 - 70 34.2 11.4

First estrus * (n=63) 24 125 51.5" 20.1

= =} First service* ~ (n=62) 40 234 949 44.2

1 BCSRU MPT Ot v Number of Al**  (n=45) =~ 1 '8 24 18
BCS &, 6BEICBEMERL, TogkEgmEn  Opmdas (=%) 48 304 - 1%1 638

* ! Postpartum days *% ! Artificial insemination
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Table5. Simple correlation between fertility status.

UTE FOV FE FS NAI OPEN

L, To®REML, 6BHIME13.0~14.0mg/d T FS 0.080 -0.063 0.207° 1
HERS Lo, IbE (BUF Glu & RS 30 i sl % NAI  -0.149 0.067 0.196 -0.006 1
AL, 2BBIEHEEEERLCEENL, 6BEHLBER OPEN -0.070 -0.018 0.340"* 0.564"* 0.795*" 1

68~T70mg,/df THR L. EEEISHE (LIF NEFA &
FES) EAMFCRESEERL, TOBRBRAIET LA
BaLr x5 o—n (LT Tcho & FE3:) 1531k ic B K
EAERLLE, WBEE cihewcEBHLL. Y 7Y
54 F LIF TG EFES) EakmicEkESEERL,
SifikIE 15ng /A BIRTHEB L., Avyy s ()T
Ca EFES) SMEHEY v (DITF P &FR3) 130D %
BfEERLID, ZOfhid—ELcE (Ca:iP=2:1)

FOV : First ovulation, UTE : Involution of uterus

FE : First estrus, FS : First service

NAI: Number of artificial insemination,

OPEN : Open days )

* 1 P<0.05 =** : P<0.01
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Table3. Changes in BCS and serum metabolic profile from dry period to early stages of lactation.

Weeks of postpartum

Prepartum Partus 2 4 6 8 10 12 14 - 16
BCS ©3.4740.41 3.26%0.42 3.00+0.47 2.9110.51 2.880.48 2.92+0.44 2.97+0.45 2.91+0.45 2.9840.45 3.010.46
Ht (%) 32.63.1 85.7%3.7 30.9%3.3 30.0+3.0 30.1%2.6 30.7£2.6 30.6£2.3 30.7+2.4 3L.1%2.4 30.9%2.6

TP (g/m). 6.650.55 6.29£0.63 7.14+0.61 7.44%0.66 7.52%0.59 7.48:£0.59 7.56+0.64 7.60-:0.66 7.63%0.67 7.60%0.61
Alb(g/df) 3.231+0.92 3.19:+0.81 3.331+0.73 3.53+0.28 3.54£0.23 3.53:£0.21 3.59%0.23 3.55:0.22 3.54%0.23 3.48i0._24
BUN (mg/df) 7.5£3.8 10.1%£3.5 10.6+£3.9 11.9%4.56 13.2+4.7 13.2+4.6 14.0=4.4 13.3+4.2 13.7%4.1 13.0+4.3
Glu(ng/df) 65.411.7 85.2%23.5 62.8+9.5 66.1=7.2 68.2%59 68.1%7.3 68.0%6.0 69.3%6.6 70.0£8.0 67.7:8.2
NEFA (gEq/f) 251149 5804301 3804224 230%£113 199+135 163+79  134%56  121+43  121+£42  119%49

Tcho (mg/df) 97%14 82:+12  125%38 17361 . 20573 22079 23181 23475 24382 23479

TG (ng/df) 26.0£7.1 16.2+3.8 15225 150%3.1 149427 14.9%2.7 14.7+25 14.9%2.9 14.9%2.6 14.8%3.9
Ca(mg/df) 10.56%1.0 9.4+0.8 10.4%=1.1 10.3+0.9 10.3*1.0- 10.4*1.1 '10.5%1.1 10.7£1.0 10.7£1.0 10.7£1.0
iP (ng./d¢) 5.0+£0.9 4.5%x1.3 5.3*1.2 50%10 51£1.1 5.0%1.1 5.2+11 5.0x11 -53%1.2 51%1.0

Mean®SD
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" Table 6 . Simple correlation between postpartum days to recover fertility and BCS or serum metabolite levels.

Weeks of postpartum

Prepartum Partus 2 4 6 8 10 12 14 16
FOV vs TG -0.190 -0.135  -0.336"" 0205 -0.259°  -0.218 -0.202
Ca -0.012 0.058  -0.329* -0.373"* -0.164 -0.178  -0.128
» iP 0.023 0.297* 0.066  0.230  -0.067 0.037  -0.010
UTE vs Alb -0.002 -0.115  -0.151 -0.350** -0.192 0.046  0.216
NEFA 0.069 0.105 0.331* 0.030 -0.003  -0.158  -0.203
TG -0.310°  0.179 0.056  -0.1%0  -0.028 - -0.136  -0.025
Ca -0.023  -0.327 -0.235 . -0.248.  -0.417** -0.296* -0.089
FE.. vs BCS -0.286* -0.322* -0.303* -0.323* -0.341** -0.533"* -0.428* -0.337"" -0.299" - -0.266"
Ht -0.211 -0.316* -0.088  -0.093  -0.039  -0.103 0.044 0.078  -0.170  -0.093
Al -0.217  -0.135 0.109  -0.072  -0.037  -0.302"  0.167 0.139 0.038 0.026
NEFA 0.048 0.135 0.273‘.. 0.286*  0.147 0.186 0.022 0.083 0.031 0.035

* 1 P<0.05, ** : P<0.01

FOV is days to first ovulati@n. UTE is days to involution of uterus. FE is days to first estrus.

Table 7 . Simple correlation between postpartum days to first service and BCS or serum metabolite levels.

Weeks of postpartum

12

Ca

Prepartum Partus 2 4 6 8 10 14 - 16
BCS  0.063 0016 0164 0066 -0.046 -0.113  -0.138  -0.156  -0.074  0.073
Ht  -0.028  0.000 -0.017  0.231  0.009  0.065  0.172  0.008  0.043  -0.066
TP 0138  0.08  0.231  0.248  0.360°* 0.474"*  0.356°"  0.426"*  0.392"  0.302
Alb 0178  0.137 - 0192 0057  0.023 0124  0.286°  0.239  0.193  0.296°
BUN -0.484"* -0.224  -0.407"* -0.399°* -0.286° -0.168  -0.186  -0.213  -0.066  -0.165
Glu -0.148 0071  -0.073  -0.063 -0.096  -0.177  -0.047 . -0.005  0.015  -0.026
NEFA -0.083  0.191 0183  0.193  0.168 0169  0.149  0.336* 0160  0.221
Tcho -0.002  0.208  0.098  0.293*  0.238  0.370°*  0.340"" 0.366** 0.365°"  0.261"
TG  -0.206  0.020  0.328°  0.305°  0.330"  0.195  0.114  0.275* 0108  0.145

0.510"* -0.094  0.426"* 0.510°*  0.361°*  0.402"*  0.439°"  0.306""  0.444"*  0.282°
P -0.264  -0.145  -0.364"* -0.441**  -0.201  -0.426°* -0.338"* -0.385"" -0.204"

- -0.231

* 1 P<0.05, ** : P<0.01
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ElD#TH-7z. BCS, Ht, Alb, Glu TREESHE
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Table8. Simple correlation between open days and BCS or serum metabolite levels.

Weeks of postpartum
" Prepartum Partus 2 4 6 8 10 12 14 16

BCS  -0.089 0.067 0.117 0.002 -0.100 -0.144 -0.118 -0.220 -0.169 -0.044
Ht -0.011 ° 0.074 -0.063 0.206 -0.014 0.048 0.152 0.051 -0.166 -0.115
TP ' 0.198 0.074 0.179 0.231 0.395**  0.478°"  0.285~ 0.287* 0.332° 0.280°
Alb 0.001 0.126 0.120 0.188 0.049  0.170 0.241 0.112 0.144 0.171
BUN -0.243  -0.213 -0.357**  -0.194 -0.067 -0.037 -0.041 -0.108 0.106 -0.090
Glu  -0.114 0.192 -0.126 -0.078 -0.186 -0.153 0.069 -0.211 0.022 0.119
NEFA -0.029 ~ - 0.280° 0.061 - 0.230 0.155 0.260 0.206 0.262 0.054 0.269
Tcho~ 0.077 = -0:023 0.094 0.276 0.235 0.368**  0.442**  0.302" 0.405"*  0.368""
TG 0‘.215_‘ . 0.050, 0.414*  0.353" 0.167 0.301" 0.082 0.387"  0.107 0.108
Ca 0336 -0.251 0.329°*  0.247 0.186 0.361**  0.245 0.168 0.158 0.141
iP -0.045 -0.164 -0.272 -0.363*  -0.193 -0.288*  -0.316~  -0.331*  -0.224 -0.260

% 1 PLO.05, *% 1 P<0.01

Table9. Compartion of BCS and serum metabolite levels between 2 group cows which are different postpartum
days to first estrus. '

Weeks of postpartum

Prepartum * Partus 2 4 6 8 10 12 14 16
3.58&0‘43 3.40:0.40 3.17%0.45 3.08%0.44 3.03=0.45 3.08+0.39 3.14%0.45 3.05%0.45 3.11%+0.40 3.17%0.40
BCS . . o k*k ¥ % * ¥ * *

3.25i0.44 2.98-£0.34 2.65+0.43 2.65+0.41 2.72+0.47 2.70%+0.50 2.85+0.53 2.85+0.57 2.88%0.53 2.92+0.60
' ‘ 33.5+3.5 36.8%£3.6 31.6%+3.6 30.6%£26 30.8%+23 31.4*26 306+2.2 30.5+2.4 31121 31.1%+2.1
Ht (%) ¥ * o ' |

31.3+1.6 33.6+3.5 31.3%3.1 29937 30.5%3.1 30.5%2.6 30.8+2.2 31.1%x27 30.7+£2.2 31.1%3.2

3.40+0.69 3.45+0.32 3.51%0.29 3.574+0.28 3.59+0.24 3.57+0.19 3.55+0.21 3.50+0.22 3.50%0.22 3.48+0.27
Alb (g/dE) * * * *

2.46x1.47 2.68+1.30 2.92:1.30 3.50+0.34 3.53i0.29 3.43%0.23 3.60%+0.29 3.57£0.21 3.54+0.21 3.47%0.16

Mean®SD # : P<0.05, ** : P<0.01 Upper : below 40 days (n=22). Under : Open days over 60 days (n=15).

(1) FEREE OB 4, 8, 10;BEHCT&~»%. NEFA, TG, Tcho, Ca T
TEREE TOHEX 40 ALTo4 (LIFEREE i3, ECEMEEICEEAR L. Z0OEIZ NEFA &
WE33) 13 22 FET, 60 HRLL O 15T TH » 7. TR TG T2~858E& 12:8H, Tcho T8BHLE, CaT
D% MPT B HEICBWT, BEENRD SNl SR E A% 2, 4, 8, 10BETH -7, BCS,
D BCS, Ht, Ab®3EETH»7. TP, Alb, Glu TREEZOEN-EH 2 ELITF & 4
BCS (ZFEE MR Ic ER S B L, ok~ -t (E10).
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8EEFTERBMEHBL, Ht 3OKKE6, 8 E -2 ~
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(2) ZERREEK . FE—-FH L LhL, HEc k- Tk, HSPRiEsE
ZEREE A5 100 BT 04 (PIF ECE & FE3s) 13 22 DEVICL B EEZ LN EETOHENRD Sh k.

T, 120 ABES LS RARZHOER26HTH » 1, — i H AT, ok 10~14 HHEREREOX

MO EHEOERICEVWTHItPADIEHE cEEE EEERSEEC », 30~40 QEEICEFIEIFE £ R L, 40

MR S, ~50 HEEZ Ttk FEEEMNTT L, BUREAER
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Table 10. Compartion of BCS and serum metabolite levels between 2 group cows which dre different open days.

Prepartum

Partus

Weeks of postpartum

2

4

6

8

10

12

14

16

3.510.41
BCS
 3.43%0.44

'3.24+0.41

-3.23£0.42

9.95:+0.43

2.99+0.51

2.97+0.53

9.84+0.51

2.980.50

2.80+0.44

3.03+0.44

2.7910.42

3.020.46

2.860.46

3.02:£0.34

2.77£0.50

3.15:0.27
* P

2.860.50:.

3.14%0.38

2.92:0.48

: 32.6*3.3
Ht (%)
i 32.7+3.1

35.2+4.1

35.8+3.4

30.6£3.2

30.8%+3.4

29.6+3.2

30.2£3.4

30.3:2.8

29.9+2.8

30.6+3.0

30.6%+2.6

30.3+2.2

30.7+2.6

30.6+2.7

30.3£9'3

31.4£23

30.6+9.6

31.1+2.8

'30.5%2.8

" 6.63%0.60
TP (g/unf)
o 6.80+0.56

6.33:-0.62

6.37+0.68

7.020.49

7.200.67

7.41:£0.57

7.52£0.77

7.36+0.46

7.68£0.72

7.18+0.44
K

7.75£0.58

7.4440.56

7.75+0.64

7.51+0.58

7.0710.67

7.43%0.67
7.88:£0.58

7.5440.63

7.7240.57

-8.27%0.74
Alb (g/dD)
' 3.18£1.04

3.25%0.72

3.160.84

3.320.68

3.360.66

3.50+0.28

3.5520.30

3.54:£0.28

3.54%0.20

3.51£0.20

3.5540.22

3.53+0.24

3.670.24

3.52+0.24

3.600.18

3.46:£0,21

3.600.20

3.41%£0.29
*

3.56£0.16

9.1£3.5
BUN (ug/de) *
6.2£3.7

11.7+2.8
*

9.0%4.0

12.243.7

"k K
9.0+3.2

185447

*®
10.6+4.1

14.3+5.6

12.3+3.9

134453

12.9+4.4

14.5+4.8

14.2+4.3

13.64.6

13.1+4.2

13.5+4.0

141443

13.8+:4.3

13.04.1

66.6+13.6
Glu (ng/dD)
63.7£11.8

84.220.0

86.7£26.1

63.8£7.7

60.0£10.6

68.4£5.6

64.4%8.4

69.2£5.0

66.146.0°

69.6£6.1
*

65.7+6.3

68.9:5.3

67.2:£6.9

71.0+6.8

67.87.1

70.6£7.1

69.79.6

68.6:9.2

67.7£7.4

238128
NEFA (uEq/£)
239£159

530237

683356

313170
.

443228

18477
-k ok

289:+104

142472
* ¥

236139

129:£55
* ¥

192484

12356

15159

99:£35
* %

141+45

113442

131+43

10646

181451

95+17
Tcho (mg/df)
98+14

84+13

8211

127+32 .

119433

16844

182465

19851

214£84

19338
*

24487

20537

#
25795

21443
%

. 258£81

22159
¥
27585

22160
*

96178

24.6%5.1
TG (ng/d)
26.517.4

16.3%+4.9

16.0£3.1

14.3+2.1
L

16.1£2.6

13.9:2.2
*

16.0+3.3

13.7£2.1
* %

15.4+2.2

13.6x1.6
*

15.5+3.1

14.3£2.6

15.0£2.6

13.3+19

* %
15.8+3.4

14.3%1.8

15.03.1

13.9£2.6

14.9%2.9

9.9+0.9
* %

10.8+0.9

Ca (mg/df)

9.3+0.7

9.4£1.0

9.940.9
*

10.7+1.0

10.0+1.0
*

10.60.8

10.1£0.9

10.6+1.0

9.9:£0.7
® %

10.8+0.9

102410

*
10.9%1.1

10.5+0.9

10.9+1.1

10.5%1.0

11.0%1.1

10.4£1.1

10.9%0.9

5.2%0.9
iP (mg/df)
4.7£0.9

4.5%14

4.3+0.9

5.7£1.2
.

4.9+1.1

5.4%1.1
* %

4.6+0.8

5.240.9

5.0%1.3

5.4%+1.1

®
4.7k1.1

5.5+1.2
*

4.9£1.0

5.3£1.0

4.7£1.2

5.5%1.2

4.9%1.2

5.3£1.0°

4.9£1.1

Mean®S8D * : P<0.05, **

: P<0.01 Upper-: Open days below 100 days (n=22). Under : Open days over 120 days (n=26).
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