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Table 1. Data of material cows
No. of No. of Monthly Pre-Transit
Cow  herd : :
Cows Calvings Age Body Wt. Milk Yield
(head) (mths) (kg) (kg/day)
Cows in First
Trimester Milking 6 4.0 70.7 663.0 30.1
Period
Cows in Third
Trimester Milking 6 3.0 57.6 686.5 23.4
Period
Dry Cows 6 3.2 69.1 727.2 0
Calves 6 0 10.4 263.2 0
Table 2. Methods for blood chemical analysis
ltems Methods Unit
Leukocyte Neubauer Haemocytometer mm?®
Eosinophilic Leukocyte Fucks Rosental Haemocytometer mm?
Packed Cell Volume Haematocrit %
Total Protein Biuret Reaction * g/dl
Albumin Bromcresol Green Py g/dl
Globulin Total Protein— Albumin ¥ g/dl
Blood Urea Nitrogen UV-Rate P mg/dl
Glucose Mutarotase GOD b3 mg/dl
Total Cholesterol Enzyme ¥ mg/dl
Non-Esterified Fatty Acid ACS-ACOD ¥ mEq/L
s GOT Karmen * 1U/L
Alkaline Phosphatase Kind-king b KA-U
y-GTP y-Glutamy!- Aminoanilide-Substrate x U/L
Magnesium Atomic Absorption Photometer mg/dl
Calcium Atomic Absorption Photometer mg/dl
Inorganic Phosphorus Direct Molybdenum Blue ES mg/dl
Sodium Flame Photometer mEq/L
Potassium Flame Photometer mEq/L
Cortisol Enzyme Immuno Assay ng/ml

¥ Auto Analyzer TBA-380
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Fig. 1. Fluctuation of body weight artter
transportation”

1) . Variability of pre-transit weight in each
herd (Day 0) is founded on 100%.

2) . Cow in third trim. -Cow in third tri-
mester milking period.

Cow in first trim. -Cow in first trimester
milking period.

3): Average weight before transportation
(mean=5.D.).
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Fig.2. Fluctuation of milk yield after trans-
portation?

)+ Variability of pre-transit milk yield in

each herd (Day 0) is founded on 1009%

2) . Average milk yield before transportation

in cow herd (mean-+S.D.).
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Cows in third trimester: 23.4%3.8kg
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Table 3. Influence of transit stress on milk component profiles

Cow Pre-transit Post-transit Analysis of variance
Component -
herd" Day 0 1 2 4 Herd Time HerdXTime
Fat First Trim. 3.66 4.24 4.71 4.06 .
(%) Third Trim. 3.95 400 5.07  4a7 02T 0.20
Protein First Trim. 3.25 3.08 2.97 3.01
(%) Third Trim. 3.31 3.2 308 3.4 7T 338 0.12
Lactose First Trim. 4.76 4.81 4.75 4.77
(%) Trird Trim. 1.66 172 4.60 459 1084 100 0.26
SNF First Trim. 9.01 8.88 8.71 8.78
%) Third Trim. 8.97 8.95 s.68 g3 003 28 0.13
Yield First Trim. 30.1 29.3 28.6 26.7 . }
(g) Third Trim. 23.4 20.7 213 19.6 208 1.52 0.31

1) ! Average of six cows in each of first trimester and third trimester of milking period.
2) . Weighted average of the combined evening milk and morning milk before transportation.

(%)
(“3) 200 ® <o NEFA
100r& 2 Calei
) . 0/° Calcium N
B\ / .0 Sodium 1‘40 [
DA\ O o OmmatllD TP £
L NNt Lo ” = 130
} \0” £ 120
4 OO s
Y Inorganic > 110k o
Y """ Phosphorus o & @ SGOT
%0 1 oo e - A Glucose
A\ [o)
o.... e ~, %2 Albumin
........ o 100 N P g{)lgll}’1'otcixl
i ! ! L 1 T :. obulin
0 1 2 4 7 . 44 BUN
Days after transportation 4 7
Days after transportation
Fig.3. Fluctuation of blood components de- Fig.4. Fluctuation of blood components in-
creased temporary after trans creased temporary after trans
portation? portation?
1) . Variability of p.re«ltransit serum level in 1) : Variability of pre-transit serum level in
each component is founded on 100%. each component is founded on 100%.
2): An average of serum level in 24 cows 2): An average of serum level in 24 cows
before transportation. before transportation.
Ca: Calcium 10.120.5 mg/dl NEFA 112281 mEq/L
K : Sodium 4.710.4 mEq/L sGOT 53+14 IU/L
Pi: Inorganic Glucose 6818 mg/dl
6.3£1.2 mg/dl ; N
Phosphorus 8/ Albumin 2.840.2  g/dl
y-GTP 17.2£4.9 1U/L Total Protein 6.270.6 g/di
BUN 9.7%1.6 mg/dl
Globulin 3.540.5  g/dl
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Influence of transit stress on blood cell profiles”

Pre-transit

Post-transit

Analysiz of Variance

Blood cell

Day 0 1 4 7 Herd Time HerdXTime
L . .
fflgggfginq3> 8.9  12.1 7.3 7.5 3.57 2858 1.10
Eosinophilic o . . vo &
Leakonyte (mm?) 837 238 666 475 3.93  33.58 2.22
hfg??/l‘e“kocyt“ 9.43 212 4.16  9.39  7.01  4.16  40.73 1.62
VA
Packed Cell 33.6 331 321 317 305 241 7.15 0.76

Volume (%)

1) : Averages of 24 cows surveved.

2) : Variance of analysis of post-transit variability based on pre-transit.

P <0.01
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ERs - : o : e »<0.01
oA 0 O'o'[\()hr‘) Lo ° '1]”0 °
10 20 30 40 50
Umbiased variance rate
by days after transportation
Fig.5. Umbiased variance in the rate of
fluctuations of blood components by
cow herd and days after trans-
portation.
Abbr. NEFA: Non-Esterified Fatty Acid

ALP : Alkaline Phosphatase
TP . Total Protein

Glb  : Globulin

Glu  : Glucose

Alb  : Albumin

T-Cho : Total Cholesterol
BUN : Blood Urea Nitrogen
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1) : Variability of pre-transit serum level in
each component (Day 0) is founded on
100%.
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Table 5. Changes of serum cortisol level before and after ACTH injection?
Pre-transit Post-transit
Cow herd?
Day 0 Day 1 Day 7
Before - After Before - After Before - After
{ng/ml)
First Trim.® 17.0 30.7 18.2 32.1 20.1 39.0
Third Trim. 18.1 39.1 14.7 24.5 17.6 38.2
Drv Cows 12.7 26.9 16.6 34.0 14.3 37.5
Calves 5.8 25.7 11.7 25.0 16.4 22.2
Average 13.3 30.6 15.3 28.9 17.1 34.2

1) : Serum cortisol level before and after an intramuscular injection of 50 IU of adrenocorticotropic
hormone (ACTH) was assayed by Enzyme Immunoassay.

2) : Each cow herd consists of six cows.

3) ¢ First Trim: Cows in first trimester milking period.
Third Trim : Cows in third trimester milking period.
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Effect of Transportation on Milk
and Blood Components
in Dairy Cattle

Shunichi KAMIMURA*, Kiyokazu MORI**, Tsutomu OHGI*,
Tadao HaTTA***, Masanobu TAKAHASHI*, Tatsushi TSUKAMOTO?,
Sadao ONOE**, Tsunao Hira1** and Takuji Kupo**

Summary

Sixty dairy cattle including calves, dry cows, and milking cows were hauled 300 kilometers by
truck and the effect of transportation was investigated.

The calves showed a slight weight loss and the dry cows showed a 7% loss in weight on day one
following transportation. Then on day seven both had recovered almost pre-transit weight. The
milking cows sustained a greater initial weight loss and after a seven day period had recovered only
929 to 95% of pre-transit weight. Milk yields decreased and ten days following transportation the
losses continued to exceed 20% of pre-transit levels. Milk fat percentage increased following
transportation but solid-not-fat percentage decreased. In the blood cells, leukocyte numbers sharply
increased and eosinophilic leukocyte numbers decreased immediately following transportation, but
both resumed to pre-transit levels four days following transportation. Serum calcium, y-GTP and
inorganic phosphorus levels decreased while non-esterified fatty acid, sGOT, glucose, total protein,
albumin, globulin and urea nitrogen increased after transportation. Serum levels of sGOT, non-
esterified fatty acid and urea nitrogen showed marked fluctuation after transportation in the calves
when compared multiparous cows. Serum increase of cortisol level after ACTH injection suppressed
immediately following transportation but soon recovered to normal range in seven days after trans-
portation. But the calves showed a consistent lower level which indicates a delayed recovery of
adrenocortical function following transit stress.

Present study indicates that calves appear to be more susceptible to transit stress when compared

to cows.

*Hokkaido Prefectural Konsen Agricultural Experiment Station, Nakashibetsu Hokkaido 086-11
Japan
**Hokkaido Prefectural Shintoku Animal Husbandry Experiment Station, Shintoku Hokkaido 081
Japan
#*++Hokkaido Prefectural Takikawa Animal Husbandry Experiment Station, Takikawa Hokkaido
073 Japan



