CHAPTER IV
RESULTS

Effects of bST administration on the plasma concentration of IGF-1,
mammary blood flow and milk yield.

Table 1 shows the mean values of the plasma IG~1 concentration,
mammary blood flow and milk yield of late lactating dairy cattle in both control
group and the treatment group. In the control group, there were no significant
differences of mammary blood flow and plasma flow during the period of
experiment. The daily milk yield and the ratio of blood flow to milk yield were
maintained nearly a the same rate throughout the experimental period. The
concentration of IGRL in plasma slightly cecreased which was significantly
different on day 8 to day 20 of the experiment. The percentage of changes of plasma
IG~1 level decreased 12 %on day 1to 502%on day 20 (Figure ).

In the treatment group, after bST injection (cay 1) mammary blood flow
Increased stepwise throughout the study period and it increased to the maximum
value on day 4 (2748 £ 371 ml/min, PO.OI) as compared to the pretreatment value
(1807 + 163 mi/min). Milk yield increased significantly (P<0.05) on day 8 to day
20 after bST injection. The percentage of changes of milk yield increased 551% on
day 1to 30.95% on day 16 (Figure 3). An increase in mammary blood flow
coincided with significant increase in milk yield on cay 8 to day 20 after bST
treatment. The ratio of mammary blood flow to milk yield increased after bST
treatment andl it retumed to pre-treated value on day 16 (Table 1). The mean
concentration of plasma IG--1 level before treatiment was 62.67 + 1850 ng/ml ang
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the concentration of plasma IG~1 rose steadily reaching maximum of 144.67 +
86.58 ng/ml on day 8 after treatment (Table 1). The percentage of changes of
plasma IG~1 level increased approximately 41.5% on cay 1to 134.5% on day 8
(Fgure 2).

In comparison between groups, the mean values of mammary blood flow in
animals treated with bST was higher than those of control animals throughout the
experimental period. There were significantly higher (PO.OI) in mammary plasma
flow in animals treated with bST on day 4 to day 20 of the experiment than those
animals in the control group. The mean concentration of plasma IG~1 in bST-
treated cows wes higher than that of the control group and significantly higher (P
<0.05) on diay 4 of the treatment period. The marked change in the percentage of the
plasma IG~1 level of animals treated with bST after treatiment is showed in Figure
1which coincides to an increase in mammery blood flow (Figure 2) and milk yield
(Foure 3).

Effect of bST administration on the concentrations of arterial plasma glucose.

Table 2 shows the mean values of the concentrations of arterial plasma
glucose, plasma A-V difference, extraction ratio and mammary glucose uptake. In
the control group, there were no significant differences of artenial glucose
concentration, AV difference, extraction ratio and mammary glucose uptake
throughout the experimental period when compared to the pre-treated period.

In the treatment group, there were no significant changes in the arterial
plasma concentration of glucose, mammary A-V difference and the mammary
extraction ratio of glucose during treatent period. The concentrations of arterial
plasma glucose decreased on day 4, day 8 andl day 12 after bST injection (256 +
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0.28, 2.37 +0.15 and 2.35 + 0.23 mmmol/L, respectively) in compared to pretreated
period (2,70 £ 041 mmol/L). Mammary glucose uptake significantly increased (P
<0.01) from %1 + 35 pmole/min to 1581 + 269 pmole/min on cay 4 after
{reatment.

In comparison between groups, the concentration of artenal plasma glucose
In bST-treated animals wes lower (2.35 + 0.23 mmol/1) than thet of the control
group (2.80 £ 0.29 mmol/Z) on day 12 The mammary extraction ratio of glucose
significantly increased on day 4 (3.7 £ 5% PO.01) after bST injection in
compared to these of the control group (20.7 £ 5.3%). Mammary glucose uptake
also increasedl on day 4 (1581 £ 269 pmole/min, PO.01) of the treated group when
compared to that of the control group (819 + 294 pmole/min).

Effect of bST administration on milk compositions.

Table 3 shows the mean values of the concentration of milk protein, milk fat
and milk lactose. In'the control group, there were no significant differences of the
concentration of lactose and protein concentrations in milk while milk fat
concentration tended to decline during the study period

In the treatment group, milk protein concentration increased a few day after
treatment and decreased from 342 + 043 g in pretreated period to 3.04 £ 047
g% on day 16 (P<0.05) while milk fat concentration tended to increase during
bST treatment. The concentration of lactose in milk increased on day 8 (4.01 + 04
g% and significantly increased on day 12 (401 £ 0.07 gmPq PO.05) in
compared to the pretreated period (381 £0.19 g4,



22

In comparison between groups, the concentration of milk protein in bST-
treated animals was significantly lower on day 16 (3,04 £ 0.47 g p<0.05)) than
these of the control group (3.72 + 044 gn%. The concentration of milk lactose in
the bST-treated animels was significantly higher on day 4 (3.66z 0.13 gmP4q p
<0.05) and day 12 (4.01 £0.07 gmP4q PO.01) than these of the control group (3.85+
0.08 gmPband 4.22+ 0.11 g4 respectively).

Effect of bST administration on the concentrations of arterial plasma
triglyceride.

Table 4 shows the mean values of the concentration of artenial plasma
triglycerice, plasma A-V difference, mammary extraction ratio and mammary
triglyceride uptake. In the control group, the concentration of arterial plasma
triglycerick increased from 0.57 + 0.08 mol/L in pretreatment period to 0.64 £ 0.05
mmol/L on day 1and significantly increased on day 4 (0.71 £ 0.03 mmol/1, PO.01).
There were no changes inthe mamary A-Y difference, the extraction ratio and the
mammary uptake of triglycerice throughouit the experimental period.

In the treatment group, the concentration of arterial plasma triglycerice
declined gracually during bST treatment and significantly decreased (P< 0.05) on
day 4 (041 £ 003 mmol/L and day 8 (045 £ 0.08 mol2) after bST injection in
comparison to the pretreated value (0.54 £ 0.08 mmol/2). There were no significant
difference of mammary A-V difference, the extraction ratio and mammary uptake of
triglycerice throughtout the study.

In comparison between groups, the concentration of plasma triglycerice in
the treatment period in treated animals wes lower than that the control animels
throughout experimental period. Mammary triglycerice uptake in animels treated
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with bST was higher than those of control animals throughout the experimental
period.

Effect of bST administration on the concentrations of arterial plasma p-
hydroxybutyrate.

Table 5 shows the mean values of the concentration of arteial plasma p~
hyaroxybutyrate, plasma A-V difference, memmary extraction ratio and mammary
p-hydroxybutyrate uptake. The concentration of arterial plasma p-hydroxybutyrate
were unaffected in bST treated group. There were no significant changes in
mammary A-V difference, the extraction ratio and the mammary uptake of p~
hyaroxybutyrate after bST treatiment. In comparison between groups, the mammary
Uptake of -hyaroxybutyrate In animels treated with bST was higher than that of the
control animels.

Effect of bST administration on the concentrations of arterial plasma acetate

Table 6 shows the mean values of the concentration of arteria plasma
acetate, plasma A-V/ difference, mammary acetate extraction ratio and mammary
acetate uptake. Inthe control group, the concentration of arterial plasma acetate, A-
V/ difference, extraction ratio and mammary acetate uptake showed no significant
dlifferences throughout the study period

In the treatment group, the concentration of arterial plasma acetate
significantly increased (p<0.05) on cay 8 and day 12 after bST administration (0.71
£0.09 and 0.77 + 0.07 mmol/L, respectively) in compared to the pretreated value
(0.53  0.09 mmol/2). The plasma A-V diifference of acetate significantly increased
after bST injection on day 1 (0.38 + 0.08 mmol/L, p<0.05) in compared to thet of the
pretreatvent period (0.30 £0.11 mmol/L). There were no changes in mammary
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extraction ratio of acetate throughout the experimental period.  The memmary
acetate uptake significantly increased (P<0.05) on cay 1 day 8 day 12 and cay 16
after bST treatment

In comparison between groups, there were significantly higher (P0.05) in
the mammary uptake of acetate in the group treated with bST on day 8 and day 12
of the experiment (M3 + 239 and 829 + 168 pmole/min, respectively) than those of
the control group (443 £130 and 435 £ 149 pmole/min, respectively).




Tablel: Mammary blood flow (MBF), mammary p

and haematocrit in the control animals and animals treated with bST.

MBF (ml/min):
Control
Treatment

MPF (ml/min):
Control
Treatment

IGF-1 (ng/ml)
Control
Treatment

Milk yield (kg/day):

Control
Treatment

MBF/ Milk yield:
Control
Treatment

Haematocrit (%):
Control

Treatment

\alugs are mean
e

Pre-treatment
Day -4

1889153
18071 163

1336137
12011 121

87.17122.20
62.671 18.50

5271 144
4.8910.94

5511 161
5561 160

29312.4
28.61 13
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Day 1

19081 166
20181277
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Day 4

19721 195
2748 1 371

14061 178
1984 1 281**”

73.5016.98
116.671 43.10%5

5.391 181
5911 1.39

5601 146
710 1236*

28.813.7
27.812.0

Treatment
Day 8

19421 119
2715 1 582*

1398 1 145
1946 1 397**"

68.33 1 19.11*
144.671 86.58

5.491 1.48
598 1 1.65*

5391 134
7161341

28.214.1
28.1 13.7

Day 12

1955197
24641 1117

1413 1 116
1772 1 125%*”

47.921 1411+
84.25140.28

5.2011.66
6.13 1 157

5931207
622 1212
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28.21 19

Day 16

193111711
2278 1 113**"

1398 1 159
1656 1 115%*”

44.17 1 12.73*
84.00 1 64.48

5.361 1.44
6.371 L17**

5591 190
534 1 127

27.812.4*
2713118

lasma flow (MPF), plasma IGF-1 concentrations, milk yield, mammary blood flow/milk yield ratio

Post-treatment
Day 20

19381 178
2160 19S**A

1413 1 162
1581 160**'

42.25 17.64*
51.33 126.17

5151 153
591 10.78*

5801 172
534169

21.213.7*
26.8 12.8*

inthe (<001, *p<0.05). ,
A?exmsﬁrrFér%ngR/véen%ontrol £1do tﬂe)group treated with bST, (” p<0.01, APO.CG).
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Table2: The concentrations of arterial plasma glucose (Glua), A-V difference concentration, mammary extraction ratio and mammary glucose uptake
in the control animals and animals treated with bST.

Pre-treatment

Day -4
Glua (mmolf1):
Control 2.7910.51
Treatment 2.7010.41
A-V dif (mmol/1):
Control
Treatment 0.5910.36
0.7410.25
Extraction ratio (%):
Control
Treatment 23.21 183
28.61 12.9
Glucose uptake (pmole/min):
Control 796 1 507
Treatment 951 1355

Values are means £ SD. ( =6).

P-value by paired t-test with respect to the pretreated period in the same group, (**p<0.01, *p<0.05).

Day 1

2.9410.27
2.8210.25

0.6210.21
0.8510.27

21.016.5
297172

831 1306
11991347

Day 4

2.7710.35
2.5610.28

0.5810.20
0.8110.14

20.715.3
31.715.9”

8191294
1581 1 269**”

Treatment
Day 8

2.6810.42
2.3710.15

0671034

0.7210.27 .

24.81 131
30.019.8

944 1489
13521377

Day 12

2.8010.29
2.3510.23™

0.7010.14
0.6510.30

24.914.9
27.21 119

991 1254
11491537

Day 16

2.7910.32
2.7210.44

=
-
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25.615.8
25.21 15.0

9941270
12091892

Post-treatment
Day 20

2.7810.32
3.4910.42*"

0.5810.24
0.6210.18

21.01 89
17.614.2

813 1331
9801288

P-value by unpaired t-test with respect to the similar period of experiment between control and the group treated with bST, (" p<0.01, #<0.05).



Table3: Milk compositions in the control animals and animals treated with bST.

Pre-treatment Treatment Post-treatment
Day -4 Day 1 Day 4 Day 8 Day 12 Day 16 Day 20

Milk composition

Protein (gm%)

Control 3.82 + 167 3.64+ 151 3.92+ 163 3.87£0.59 3,79t 156 3.720.44 3.50 £ 1.45

Treatment 3421043 3.46 £ 0.45 3.67+0.73 3.3710.34 3.38£0.38 3.04 £ 047%™ 3.35 +0.43

Fat (gm%)

Control 422+ 120 3971 101 3.80% 0.83 3.75£0.88 423 + 1.9 426+ 171 3.85+ 145

Treatment 4.82 + 1.67 6.57 % 1.127 4.50% 1.27 542 +2.47 4,03 £ 0.65 5431 1.69 461 £ 141

Lactose (gm%)

Control 331t 144 3.84 £0.61 3.85£0.08 4,16 £ 0.31 4.22 £0.11 3.9810.10 4.02 £0.16

Treatment 3.81 £0.19 3.70£0.06 3.66 +0.13" 401 £0.4 4,01 £ 0.07%™ 3.91£0.12 3.89£0.16

VaI es mean
F\%ﬁe% urrlggltr t¥(§|stthvﬁ é&&ﬁ% ﬁgtg?rarﬁdtpsglr?gdm rgg(geaﬂemqn%p l\@gn con}rol and the group treated with bST, ePO.0I, "PO.0S).



Table 4: The concentrations of arterial lolasma triglyceride (TGa), A-V difference concentration, mammary extraction ratio and mammary
triglyceride uptake in the control animals and animals treated with hST,

Pre-treatment Treatment Post-treatment
Day -4 Day 1 Day 4 Day 8 Day 12 Day 16 Day 20
TGa (mmol/1):
Control 0.5710.08 0.64 1 0.05 0.71 10.03** 0.6010.04 0.5710.04 0.5910.05 0.5710.08
Treatment 0.5410.08 0.5510.08* 041 +0.03%** 0.4510.08*** 0.5010.05* 0.4510.06%* 0.47 1 0.06*
A-V dif. (mmol/1):
Control 0.0610.03 0.0710.03 0.0710.04 0.1010.05 0.0910.02 0.0810.01 0.0810.05
Treatment 0.0610.04 0.1010.07 0.0510.03 0.0810.05 0071005 0071005 0.11 10.07
Extraction ratio (%):
Control 111151 10514.8 9.816.0 164 19.0 151 14.0 12,91 19 131184
Treatment 11.015.9 1811 114 12.917.8 165 19.0 13.819.3 15.419.5 2251128
TG uptake (pmole/min):
Control 84138 90140 93150 115145 115131 106124 108172
Treatment 18147 1501 117 103 163 1611 112 124186 118173 1741 110

Values are means + SD. ( =6). o
P-value by paired t-test with respect to the pretreated period in the same group, (**p<0.01, *p<0.05). _
P-value by unpaired t-test with respect to the similar period of experiment between control and the group treated with bST, (**p<0.01, *p<0.05).



Table 5: The concentrations of arterial P

p-hydroxybutyrate uptake in the contro

Pre-treatment

Day -4

P-HBAa(mmol/1):

Control 0.93£0.30

Treatment 1.29 +0.42
A-V dif.(mmol/l):

Control 057+0.42

Treatment 0.76 + 0.56
Extraction ratio (%):

Control 64.9 +25.9

Treatment 57.9+30.1
P-HBA uptake ((fimole/min):

Control 753 +556

Treatment 1020 +761

Values are means + SD. ( =6).

-hydroxybutyrate (P-HBA4), A-V difference concentration, mammary extraction ratio and mammary
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Table 6: The concentrations of arterial ﬁlasma acetate, A-V difference concentration, mammary extraction ratio and mammary acetate uptake in the
control animals and animals treated with bST.

Pre-treatment Treatment Post-treatment
Day -4 Day 1 Day 4 Day 8 Day 12 Day 16 Day 20

Acetate,, (mmol/1):

Control 051 0.04 0.61 £0.09 0.65 £0.20 0.61 £0.05 0.62 £0.17 0.6510.11 051 0.14

Treatment 0.53 0.0 0.55£0.09 0.71£0.14 0.71 +0.09* 0.77 £0.07* 0.66 £0.11 0.65 £ 0.03
A-V dif.(mmol/l):

Control 0.29 £ 0.07 0.34£0.06 0.34£0.07 0.32£0.07 031 +0.10 033 +0.12 0.30 £0.06

Treatment 0.30 £0.11 0.38 +0.08* 0.35£0.09 0.44 £ 0.09 048 £0.10 0.40£0.12 0.30 +0.05
Extraction ratio (%):

Control 57.3+ 183 5751 16.2 54.0 £7.6 5331 133 50.0 85 49.8 + 104 60.6 £ 17.3

Treatment 55.8 £ 135 68.1 £9.9 61.2+29.4 62.0 7.4 61.7£9.3 59.8 + 154 46.5 £5.5
Acetate uptake (pmole/min):

Control 380+ 105 4801t 112 463 + 147 443 + 130 435 + 149 453 + 184 409 + 108

Treatment 397 t 158 5511 165* 144 + 264 943 + 239* 829 £168*" 682 £211* 479 £ 66

Values are mean + SD. ( =6). o
P-value by paired t-test with respect to the pretreated period in the same group, (*p<0.05). _
P-value by unpaired t-test with respect to the similar period of experiment between control and the group treated with bST, (*p<0.05).
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Figure 1. Percentage of changes of plasma IG--1 level of animals in the control and
the group treated with bST.

Values are means 150, ( =).

P-value by paired t-test with respect to the pretreated period in the same group, (™
<001, %0.05).

P-value by unpaired t-test with respect to the similar period of experiment between
control and the group treated with bST, (+4p<0.01, 4<0.05).



32

1 control group
I {reatiment group

of MBF (%)

R
*44
+

Q
g 30-
g

20

10

6 s .
4 8 12 16 20

1
day after bST injection

Figure 2. Percentage of changes of mammary blood flow (MBF) of animals in the
control andl the group treated with bST.

Values are meanst sd. ( =6).

P-value by paired t-test with respect to the pretreated period in the same group,
(*p<0.01, *p<0.05).

P-value by unpaired t-test with respect to the similar period of experiment between
control and the group treated with bST, (+p<0.01, 40<0.05).
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Figure 3. Percentage of changes of milk yield of animals in the control and the
group treated with bST.

Values are meanst sd. ( =0).

P-value by paired t-test with respect to the pretreated period in the same group,
(p<0.05).

P-value by unpaired t-test with respect to the similar period of experiment between
control and the group treated with bST, (+<0.01, 4<0.05).
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