


THE CLINICAL PATHOLOGY OF HEARTWATER. I

1.3 Protein electrophoresis was carried out using 3. Blood and fluid osmolality.
the microzone electrophoresis system* on cel- .. . - .
lulose acetate membranes, with ponceau-S Osmolalities were determined by freezing-point
staining. depression, using a Knauer Osmometer®.
2. Serum electrolytes. 4. Blood urea (UN) and creatinine (Crt) for the
2.1 Sodium (Na) and potassium (K). evaluation of kidney function.
Na and K determinations were carried out us- 4.1 UN. Technicon RA 1000 method (Cat. No.
ing an ion sensitive electrode on a Baker Ana- TO1-1821-56).
lyte Model +1%.
) 4.2 Crt. Technicon RA 100 method (Cat. No.
2.2 Calcium (Ca). T01-1304-53).
Ca levels were determined on an atomic ;
absorption spectrophotometer (Varian AA- 5. Gamma-glutamyl _ transferase (ngT)’ b‘!{kalg.‘e
275)°, using a strontium chloride (1,5 %) Fhosphatas_e (ALP) and total and direct bilirubin
diluent. or evaluation of liver function and excretion.
) ) 5.1 GGT. (EC 2.3.2.2) Technicon RA 1000
TABLE 1 Duration of temperature reactions of 40 °C or above method (Cat. No. T01-1916-01), using nitro-
- : - salinide substrate.
Animal Duration of temperature reaction
identification Days post-infection 5.2 ALP. (EC 3.1.3.1) Technicon RA 1000
0549 15-20 method (Cat No. TO1-181 1-01), USing PNPP
substrate in diethanolamine buffer.
0605 14-19 o ]
" 5.3 Total bilirubin. Technicon RA 1000 me >d
1066 16-18 (Cat. No. TO1-1508-01).
1067 18-24 5.4 Direct bilirubin. Determinations done on a
1099 15-19 LP6 spectrophotometer (Dr Lange), using a
Boehringer Mannheim test kit (Cat. No.
* This calf died on Day 18 123919).
TABLE 2 Haemoglobin values (g/€)
Days
St- 7 11 14* 15 16 17 18 19 20 21 22 23 24 25
infection
Animal
identifi-
cation
0549 104 104 110 ND 73 84 80 75 66 72 83 78
0605 97 100 93 83 94 81 80 83 78 81 81
1066 102 105 101 87 85 80 84
1067 102 110 111 97 88 93 83 88 79 70 7 69 68 67
1099 107 111 79 68 78 68 65 68 69 66 74 73
Normal value = 80— 140 g/¢: Schalm er al. (1975)
ND = Not done
* = First fever reaction of 40 °C or above
TABLE 3 Haematocrit values (£/€)
Days
St- 7 11 14* 15 16 17 18 19 20 21 22 23 24 25
infection
Animal
identifi-
cation
0549 0,31 0,31 0,32 ND 0,24 0,24 0,22 0,22 0,21 0,22 0,24 0,23
0605 0,28 0,29 0,27 0,23 0,25 0,23 0,23 0,24 0,22 0,24 0,23
1066 0,30 |0,31 0,30 | 0,26 | 0,24 | 0,23 0,25
1067 0,29 0,32 0,31 0,28 0,27 0,26 0,24 0,25 0,22 0,20 0,21 0,20 0,19
1099 0,30 0,32 0,23 0,19 0,20 0,19 0,18 0,19 0,20 0,19 0,22 0,21

Normal value = 0,24—0,46 £/€: Schalm ez al. (1975)
ND = Not done

* = First fever reaction of 40 °C or above

4 Baker Instrument Corporation, Allentown, Pennsylvania, USA
% Varian Techtron (Pty) Ltd, Victoria, Australia
6 Knauer, Berlin
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TABLE 13 Alpha-globulin levels (g/€)

Days
st- 7 11 14* 15 16 17 18 19 20 21 22 23 24 25
infection
Animal
identifi-
cation
0549 9,2 10,7 10,0 9,1 9,0 8,6 8,5 8,8 8,4 9,1 9,7 ne
0605 8,9 11,1 10,6 9,1 8,9 10,2 9,6 9,6 10,2 10,4 11,1
1066 8,3 9.8 9,2 8,3 7,6 8,0 7.4
1067 10,1 11,6 10,1 10,7 10,9 10,7 10,1 10,9 9,7 9,3 9,1 9.8 9,5 | 107
1099 9,7 10,9 9,6 8,6 9,4 94 9,3 94 9,7 9,4 10,9 10,4

Normal value = 7,5-8,3 g/€: Hoffmann (1981)
* = First recorded fever reaction of 40 °C or above

TABLE 14 Beta-globulin levels (g/€)

Days
St- 7 11 14* 15 16 17 18 19 20 21 22 23 24 25

infection
Animal
identifi-

cation

0549 5,0 5,9 5,2 5,0 5,4 5,5 4,9 5.4 54 54 5,9 5,5

0605 4,7 6,1 53 5,1 4,8 5,9 5,6 5,8 5,6 6,2 7,2

1066 4,6 5.4 4,9 5,0 4,5 5,5 4,2

1067 5,7 6,6 5,5 6,2 6,6 6,6 5,5 5,7 54 5,5 5,5 6,2 6,3 59

1099 5,8 5,9 5,5 5,5 5,7 5,7 5,2 6,3 6,1 6,3 6,6 6,6

Normal value = 8,0—11,2 g/€: Hoffmann (1981)
* = First recorded fever reaction of 40 °C or above

TABLE 15 Gamma-globulin levels (g/¢)

Days
st- 7 11 14* 15 16 17 18 19 20 21 22 23 24 25

infection

Animal
identifi-

cation

0549 14,1 14,4 15,8 13,3 13,6 13,4 12,6 11,9 11,4 12,7 14,0 15,2

0605 12,1 14,7 14,4 11,7 11,6 14,0 13,6 12,7 12,2 14,5 14,3

1066 13,7 15,08 14,5 12,5 11,6 12,9 11,9

1067 18,9 19,7 19,6 18,0 18,6 18,9 18,1 17,6 15,2 15,3 15,5 15,1 15,7 15,8

1099 14,1 14,6 14,1 10,4 12,4 13,1 12,3 11,8 11,8 14,6 15,0 14,7

Normal value = 16,9-22,5 g/¢: Hoffmann (1981)
* = First recorded fever reaction of 40 °C or above

calf (1067) showed a plasma cortisol level of 140,7

pmol/€ on Day 15. The reason for the increase is not

immediately apparent, as this calf developed a tempera-

ture rise ofy over 40 °C only on Day 18 and reached the

Eeak of clinical disease on Day 21. It may, however,
ave been associated with handling.

In this study, total serum protein and all its fractions
showed a reduction which coincided with the initial tem-
perature reaction and persisted throughout the acute
stage of the disease (Tables 10, 11, 12, 13, 14 & 15).
This reduction in portein was due mostly to a drop in
albumin (Table 11), probably since albumin is a smaller

protein than globulin (Ganong, 1975) and passes through
endothelium more easily. Albumin levels remained de-
pressed even after the apparent clinical recovery of the
animal (Table 11). When the protein content of the blood
was compared with that effused in the pericardium of the
fatal case, Calf 1066, it was found that the concentra-
tions of both albumin and globulin were high in this fluid
(Table 16). The most severe drop in serum protein levels
occurred in this calf that died on %ay 18.

No marked fluctuations occurred in the blood Na and
K concentrations and osmolality in any of the calves. In
the calf that died, both Na and particularly the K concen-
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trations were higher in the effused fluid than in the blood
(Table 16). This resulted in a higher osmolality of the
effused fluid as compared to that of the blood. Blood Ca
levels did show a reduction during the acute stage of the
disease (Table 17). In the calf that died (1066), the level
of the calcium in the effused fluid was almost as high as
that of the blood (Table 16).

Both UN and Crt level elevations occurred during the
febrile stage of the disease but never exceded the ac-
cepted top normal levels (Tables 18 & 19).

Increases in total bilirubin occurred in 4 of the 5
calves. These increases coincided with the febrile stage
of the disease (Table 20). Darkening of the plasma
colour coincided with peaks in bilirubin levels (Table
20). Measurements of direct bilirubin, gamma-glutamyl

TABLE 16 Ct " analysis of the blood and pericardial fluid of transferase (GGT), alkaline phosphatase (ALT) and hap-
Ca.....6 toglobin remained within normal limits (Results not
e shown).
Day 10 pust-infection
Parameter Blood Pericardial fluid DISCUSSION
TSP 47,8 g/€ 41,7 g/€
- Changes in haematological and blood chemistry para-
Alhumin 23.7g/ 20,2/ meters coincided with the onset of the febrile reaction.
Globulin 22,1 g/ 21,5g/¢ Of the haematological changes, a proportional drop in
- both haemoglobin and the haematocrit was the most
@-globulin 74¢/¢ 6,0 g/¢ marked. The resultant anaemia was of a normocytic,
; 4200 4,1/ normochromic type, as no changes occurred in the MCV
oulin & g or MCHC, and could have been the result of a bone
Y-globulin 11,9¢g/¢ 11,4 g/€ marrow depression (Shalm et al. 1975). This concept is
further strengthened by the presence of a developing
Na 142,9 mmol/€ 151,6 mmol/¢ agranulocytosis (neutropenia and eosinopenia). The eo-
K 4,71 mmol/€ 21,63 mmol/€ sinopenia did not appear to be linked to changes in the
blood cortisol levels. Of the remaining leukocytes, a
Ca (total) 1,82 mmol/¢ 1,4 mmol/€ lymphocytosis was observed, which also corresponded
. with the febrile stage. Abdel Rahim & Shommein (1977)
I 8 ; 5 h .
Osmolality 293 mOsm'kg 328 mOsmkg postulated that this lymphocytosis was associated with
TABLE 17 Blood calcium levels (mmol/€)
Days
. post- 7 11 14* 15 16 17 18 19 20 21 22 23 24 25
Infection
Animal
identifi-
cation
0549 2,12 2,49 2,47 2,26 1,93 2,1 2,1 1,86 2,14 2,22 2,26 2,22
0605 2,15 2,52 2,40 2,26 2,03 2,15 2,24 1,94 2,33 2,40 2,37
1066 2,12 2,54 2,29 2,20 1,93 1,95 1,82
1067 2,31 2,42 2,43 2,28 2,09 2,30 2,23 2,01 2,03 2,04 1,97 1,92 2,10 2,25
1099 2,53 2,67 2,29 2,28 2,22 2,23 2,19 2,0 2,47 2,40 2,33 2,33
Normal value = 2-3 mmol/€: Doxey (1979)
* = First recorded fever reaction of 40 °C or above
TABLE 18 Blood urea levels (mmol/€)
Days
_ post- 7 11 14* 15 16 17 18 19 20 21 22 23 24 25
infection
Animal
identifi-
cation
0549 0,6 1,1 1,2 1,4 2,8 58 7,2 4,0 2,7 2,7 2,7 2,5
0605 13 1,4 16 |21 36 |32 2,1 |4, 2,0 18 | 23
1066 0,9 1,7 1,5 1,6 2,7 8,5 10,1
1067 0,4 1,6 0,7 0,9 1,9 3,5 2,1 6,0 6,2 6,0 54 4,9 34 1,9
1099 1,2 1,8 1,8 2,3 42 8,4 8,8 4,7 3,8 3,8 33 2,0

nal value = 3,6—10,7 mmol/€: Schmidt (1979)
* = First recorded fever reaction of 40 °C or above
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