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Hematological Changes in Heifers during the Grazing Period

Takatoshi Havasu, Otohiko Yamane, Satoru Sako,

Morimi Hennva and Michiharu Sakat

Thirty heifers were grazed on a pasture harbouring numerous tick parasites.
Each of the heifers had received blood containing piroplasma protozoa for
prevention about three months before the beginning of the grazing period.
Observations of hematologic changes and some of the coagulative functions
were made on them at intervals of a month from the beginning of grazing
(April). The results proposed some questionable problems as follows.
There were no marked changes of white cell counts, hematocrit values
and hemoglobin concentration. But the L/N ratio exhibited a gradual increase
following the grazing periods. These findings suggest some kinds of bone
marrow dysfunctions.
Since the red cells didn’t decrease in count in May when the parasitic
rate increased in blood, and anisocytosis of the erythrocyte was never seen
in blood smears, such a prophylactic method seemed to be effective for the
depression of piroplasmosis. .
showed
All  animals examined,\GOT>GPT type in serum transaminase activity, In
the coagulative function tests a slight shortening of plasma recalcification time
and a prolongation of plasma prothrombin time in each period were found,
but there were no changes of the blood platelet either in count or in
adhessiveness throughout this examination. From these results it was supposed
that most of the grazing animals in this pasture suffered from some kinds
of liver function disorders, especially productive disturbance of hepatic
coagulative factors, although the cause remained unknown,
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Table 1 Distribution of heifers during the
grazing period
Experimental periods
April May June July August

%’ Normal 58 23 18 14 15
& | Hemorrhagic 0 7 12 16 17

Total 58 30 30 30 32
Remarks. Normal : No symptoms

Hemorrhagic: Petechiae of mucous membrane
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Table 2 Items used in the tests and methods

Tests performed

Methods used

RBC (X 10%/mn’)
Hematocrit values (%)

Hemoglobin
concentration (g/dl)
Mean corpuscular
constants
WBC (X10?/pm?)
Platelet (X104/mm?)
L/N ratio
Piroplasma
GOT, GPT (Karmen unit)
Mg, Ca, Na, K (mg/dl)

Serum total protein
(g/dl)

Serum protein fraction
(%)

Plasma fibrinogen level
(mg/d)

Platelet adhesiveness
(%)

Plasma recalcification
(sec.)

Thrombotest (sec.)

Plasma prothrombin time
(sec.)

Prothrombin consumption

test (sec.)

Electronic cell counting.

Coulter counter A.

Micro-hematocrit method, 12000 rpm .
Smin.

Cyan met~hemoglobin method.
Hemoglobinometer, ERMA 303.

MCV {¢#%), MCH (z#xg),

MCHC (%).

Thoma-Zeiss.

Rees-Ecker.

Blood smear.

Blood smear.

Reitman-Frankel method.

Atomic absorption spectrophoto meter
HITACHI 208.

Refractometry, HITACHI serum
protein refractometer.
Electrophoresis.

Cellulose acetete.

Tyrosin method.

Glass-filter Tanaka’s method.
Filter NoG-1.
3.13% citrate.

Owren’s method. NYEGAARD, EIZAIL.
Quick’s one step method.

Dreskin's method. Lyoplastin,
MOCHIDA.
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Mean blood values of grazing heifers in each experimental period

Table 3

Experimental periods

August

July

June

May

April

Group
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. No symptoms

N: Normal group....

Remarks.

. Petechiae of mucous membrane

H: Hemorrhagic group....
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Fig. 1 Variations of RBC, Ht and Hb in grazing heifers.

Remarks. RBC : red blood cell counts.
Ht : hematocrit values.
Hb : hemoglobin concentrations.
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Fig. 2 Variations of mean corpuscular constants in grazing heifers.
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Fig. 3 Variations of white blood cell and platelet count and
L/N ratio in grazing heifers.
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ratio in grazing heifers.
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Table 4  The mean values of serum transaminase activity and GOT/GPT ratio in grazing heifers
Experimental periods
April May June July August
Group N N H N H N H N H
E| Mean 54 60 69 68 73 63 67 52 48
I z S. D. 19 11 17 33 19 12 12 14 5
8 2 Max, 124 84 88 165 107 94 90 103 54
= Min. 19 42 58 37 48 45 54 37 42
X n. 55 23 3 22 7 22 8 25 7
E| Mean 12 13 15 15 14 16 19 17 18
f z S. D. 4 5 4 6 3 3 4 4 6
?3 2 Max. 29 22 17 30 18 24 26 26 24
5 Min, 1 4 10 5 10 11 16 9 10
X n. 55 23 3 22 7 22 8 25 7
= Mean 5.9 5.5 4.9 5.1 5.3 4.1 3.8 3.1 2.8
%_9 S. D. 7.8 2.4 1.1 2.0 1.3 1.0 0.7 0.7 0.8
<3 Max. 61.0 12.8 5.8 10.8 7.1 6.7 5.2 4.7 4.2
55 Min. 1.4 2.7 3.6 2.0 3.8 2.4 2.8 1.4 1.9
o n 55 23 3 22 7 22 8 25 7
Remarks: N: Normal group..... No symptoms
H: Hemorrhagic group..... Petechiae of mucous membrane
Table & The mean values of serum inorganic substances in grazing heifers
Experimental periods
April May June July August
Group N N H N H N H N H
E Mean 2.3 2.2 2.2 2.7 2.8 2.4 2.4 2.5 2.5
Y S. D. 0.3 0.2 0.2 0.3 0.3 0.1 0.2 0.2 0.2
E | Max 2.8 2.6 2.4 3.3 3.3 2.6 2.6 2.8 2.7
§ Min. 1.6 1.8 2.1 2.3 2.4 2.1 2.2 2.1 2.1
n. 54 22 3 22 7 16 7 25 7
5 Mean 10.0 11.5 11.3 11.2 11.4 11.4 11.2 12.8 12.8
™ S. D. 0.6 0.7 0.7 0.9 0.7 0.9 1.0 0.6 0.6
E Max. 11.5 12.9 11.9 13.1 11.9 12.5 12.5 13.8 13.8
S Min, 8.5 10.5 10.5 10.0 10.0 9.4 9.8 11.0 11.8
n. 54 22 3 21 7 22 8 25 7
El Mean 272.6  283.2 286.7 309.0 316.4 313.7 309.3 345.2  333.7
o S. D. 20.0 9.6 2.9 13.0 18.0 12.5 11.0 43.0 12.7
E Mfix' 310 315 290 335 335 350 325 490 351
= Min. 210 270 285 285 280 300 295 310 320
n. 54 22 3 20 7 15 7 25 7
= Mean 24.8 23.5 22.0 23.3 24.1 22.1 21.6 22.8 21.9
% S. D. 2.3 1.3 1.0 2.3 2.0 1.4 1.2 1.7 2.0
E Max. 28 26 23 30 27 25 24 26 24
v Min. 21 21 21 21 21 21 20 19 19
n 54 22 3 21 7 16 7 25 7
Remarks. N: Normal group..... No symptoms

..... Petechiae of mucous membrane
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Fig. 5 Variations of serum inorganic elements in grazing heifers.
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Fig. 6 Variations of serum protein components in grazing heifers.
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The percent compositions of serum protein components in grazing heifers

Table 6

Experimental periods

June July August
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Group
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. No symptoms

Normal group....

N:

Remarks.

. Petechiae of mucous membrane

Hemorrhagic group...
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Table 7 The mean values of blood coagulation tests in grazing heifers
Experimental periods
April May June July * August
Group N N H N H N H N H
g=| Mean 668.3 795.3 710.3 751.4 751.1 700.3 713.3 610.7 558.0
433 S.D. 122.0 162.7 195.9 137.0 89.0 80.6 76.5 111.6  67.4
Es 2l Max. 1039 1181 996 1107 861 836 861 955 653
2871 Min. 467 492 566 529 603 578 627 463 477
- n 58 26 4 23 7 22 8 24 6
?’,A Mean. 50.6  32.6 41.3  41.3 40.1 33.1 40.0  34.4  33.9
L5e| S.D. 15.0 14.7 8.7 16.3 12.6 19.0 15.2 12.9 9.5
* 21 Max. 76 66 49 69 62 67 52 59 48
se Min. 23 17 31 10 23 8 15 12 22
e n. 27 26 4 23 7 22 8 25 7
£
£~ Mean 186 180 187 146 139 145 146 199 187
89l S.D. 85 47 32 16 6 21 22 35 30
g% Max. 680 331 222 192 150 176 180 271 245
Eg o] Min. 119 130 158 128 133 97 117 138 163
fok n, 58 26 4 23 7 22 6 25 7
i | Mean 30 28 28 31 30 28 28 28 29
2 3l S.D. 2 2 2 2 2 1 2 2 2
£ 9 Max 34 31 31 35 33 30 31 32 31
& 7| Min 26 25 27 28 28 26 26 25 26
& n. 55 26 4 23 7 22 7 25 7
ié ~!  Mean 16.1 17.5 18.3 16.5 16.1 17.8 17.5 17.3 17.4
§ 8| s.D 1.1 1.0 1.3 1.1 0.4 1.3 1.8 0.8 1.2
£ <| Max 23 19 20 19 17 21 21 19 19
° ¢ Min. 13 15 17 15 16 16 16 16 16
L. n. 57 25 4 23 7 22 7 25 7
£54| Mean 38 40 41 41 38 41 40 39 47
EZ4l  s.D. 3 7 3 4 3 4 4 15 10
SEZ Max 49 60 44 48 42 49 45 89 66
°dnl  Min 32 30 37 33 34 34 32 17 35
mnog n. 58 26 4 23 7 22 8 25 7
Remarks. N: Normal group..... No symptoms

H: Hemorrhagic group

Petechiae of mucous membrane
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