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BLOOD GASES AND ACID-BASE BALANCE
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(With 2 Tables & One Fig.)

By
A. EL-SEBAIE; H. IBRAHIM and A. MANAA™
(Received at 11/8/1987)

SUMMARY

One hundared and thirty newly born Freisian calves were included
in this investigation valves classified according to the severity and
nature of the iliness into the following:

1- 60 clinically healthy freisian newly born bronchopneumonia.
2- 19 Freisian calves showing signs of severe bronchopneumonia.
3- 32 calves suffering from milk broncho-pneumonia.

4- 19 calves showing signs of pneumonia "associated with enteritis.

The main clinical signs were noticed in all diseased calves. The
clinical finding of acute broncho pneumonia in newly born freisian
calves were dyspnoeic respirations and severe fever while in the
3rd group the clinical signs were less severe than the 1st group.
In the 4th group (pneumo-enteric calves) the clinical signs were
dyspnoeic and respiratory distresses which were usually associated
with signs of diarthoea in different degrees.

There were a marked decrease in mean values of blood pH in
calves with acute broncho-pneumonia also in mild cases of broncho
pneumonia. Marked drop in mean value of blood pH was observ-
ed in group IV. PCO_ values were increased in all cases of broncho-
pneumonia. The mean values of HCO, were slightly decreased in
calves showed pneumo-enteritis. Also ‘mean values of sodium and
chloride were decreased.

INTRODUCTION

Calves are considered one of the most important groups of farm animals and constitute
the major source of meat for human consumption in Egypt.

In neonotal periods calves are subjected, and more susceptible to may respiratory diseases.
These respiratory diseases constitute the major source of losses in newly born calves (ALPERN,
1967).

The main function of the lung is oxygenation of the blood and gaseous exchange between
the blood and lung tisue ie. regulation of the oxygen tension and carbon dioxide concentration
in the blood.

* : Assiut Regional Veterinary Services.
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Pathogenesis of tespiratory affection in newly borns calves depends mainly on the extent
of alteration in the lung tissues. consequently depends onthe severity of the illness.

From the clinico-anatomical point of view the luno of newly born calve is small in size
and. This enhance the spread of infection slong the lking tissues and bronchial tree in very
short “time.

in pneumonia and bronchitis. there were a marked increase in PCO_ values, associated
with drop in blood pH values (ROSENBERGER, 1979 and SODEMAN, 1961). The effect of acidosis
are related Chiefly to the rtespiratory system.” The increased carbon dioxide tension of the blood
and depletions of bicarbonate causes an increase in the depth and the rate of respiration by
stimulation of the tespiratory centre (BLOOD, &t al. 1979.)'

Mexed cases ©Of acidosis (as pirmary respiratory sacidosis and primary metabolic acidosis)
may occur in newly born animals, during pneumonia “esccompanied by diarrhoea, on the other
hand the laboratory findings anticipated in this mixture of acid-base inbalances include increased
PCO_, decreased HCO_ with a decrease in blood pH (DUKES, 1964). In cases of pneumonia,
the %:lood ‘serum sodium level is normal, while the blood serum chloride levels are decreased
or become normal and the blood serum potassium level remains normal or is slightly increased
(COHN and ALEXKAPLAN, 1971; KANEKO -and CORNELWS, 1971 and SIMMONS, 1962). -

The aim of this investigation is to study the extent of changes in values of acid-base
balance, blood gases and electrolytes in certain, respiratory diseases. In addition the study of
clinical signs associated with respiratory diseases in newly born calves.

MATERIAL and METHODS

One hundered and thirty newly born freisian calves were included in this investigation.
Age ‘of examined animals ranged between 1-B weeks. The calves were subjected to carful examin-
ation prior to the begining of work. The animals were classified into the following groups:

Group £ 30 Clinically healthy calves.

Group It 19 calves showing signs of severtbroncho-pneumonia.
Group Ik 32 calves with signs of mild broncho-pneumonia.
Group 1V: 19 calves with signs of preumo-enteritis.

from each animal two millilitre samples of jugular venous blood were collected anaerobica-
lly into syringe whose dead space had previously filled with 1:1000 Sodium heparin. These samples
were immediately placed on ice-bath and processed within 3 hours of collection.

Blood gases measurements were performed using corning pH-blood gas analyser Model
168. The analyser direactly measured at 37°C, blood pH, carbon dioxide tension (PCO_, mmHg),
oxygen tension (PO mmHg), Bicarbonate (HCO mmol/L.), total carbon dioxide (TCO mmol/L.)
and Base excess (é.E. mmol/L.). Another blood samples were collected from each animal for
serum separation serum samples were used for serum electrolytes (Sodium, Potassium and Chlo-
ride) determination. 3

Assiut Vet.Med.l. Vol. 19, No. 38, 1988.
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RESULTS

The mean values + 'S.D. of various parameters (pH), carbon dioxide, tension (Pco ), Oxygen
tension (PO_), Bicarbonate (HCO_), total carbon dioxide (TCOZ) and base excess in different
groups of animals are presented in Table (1).

The signs of broncho-pneumonia in newly born calves were in the form of fever, dyspno-
ea, shallow and rapid breathing, opening of "the mouth and extension of the head and neck.
Auscultation of the chest revealed the presence of mixed dry and moist rales. The signs in
mild cases were less significant specially the body tempe‘mture.

Pneumo-enteric cases were dehydrated and there were _different degrees of diarrhoea.

The values of acid-base parameters of newly born calves showing severe broncho-pneumo-
nia were 7.172+0.034, 61.67+1.963 mmHg., 30.436+3.80 mmHg, 26.23+2.432 mmol/L., 26.44+3.897
mmol/L., and -5.04+3.366 mmol/L. rtespectively. The values of the same parameters in calves
affected by broncho-pneumenia (mild forms) were 7.248+0.023, 54.84+1.977 mmHg, 27.20+7.381
mmHg, 24.96+3.944 mmol/L., 25.418+2.540 mmol/L. and -3.868+1.888 mmol/L. respectively. While
the obtained mean values of acid-base parameters in group showing signs of pneumo-enteritis
were 7.145+0.072, 50.257+2.569 mmHg, 33.7847.429 mmHg, 17.1942.033 mmol/L., 18.92+42.603
mmol/L. and -11.90+7.389 mmol/L. respectively see Table (1).

In table (2) the mean values of serum sodium, potassium and chloride for different groups
of calves. The values of control group calves were sodium, 146.86+4.9 mmol/L., potassium, 5.71+
0.43 mmol/L. and chloride, 101.5+4.019 mmol/L. respectively.

The mean values of serum sodium, potassium and chloride in newly born freisian calves
with the signs of acute broncho pneumonia were: 148.968+4.54 mmol/L., 5.978+0.23 mmol/L.
and 97.94+3.35 mmol/L. While the values for group of calves affected with broncho-pneumonia
(Mild cases) were: 147.01+4.4% mmol/L., 5.89+0.21 mmol/L. and 98.8143.12 mmol/L. respectively.
On the other hand the mean values for serum electrolytes in calves showing signs of pneumo-
entertis were: 128.505+4.91 mmol/L., 6.450+0.21 mmol/L. and 92.42+4.16 mmol/L. respectivelv

DISCUSSION

4 this investigations the mean values of acid-base balance and blood gases in healthy
calves are in agreement with data previously published by (GATES, et al. 1971; EL-SEBAIE and
HASSAN, 1984; EL-SEBAIE, et al. 1984).

In diseased groups Il, lll and IV, there were decrease in pH values such dropin pH values
could be explained mainly due to respiratory acidosis in group IV in which a signs of pneumo-
enteritis were observed. This finding were in agreement with data after (WOOLF, 1980 and
HASKINS, 1983).

The mean values of base excess in healthy calves, calves with severe broncho-pneumonia,
calves with mild broncho-pneumonia and those with pneumo-enteritis were 0.38 mmol/L., -5.04
mmol/L., -3.86 mmol/L. and -11.90 mmol/L. respectively. This drop go parallel with the observa-
tion on blood pH in the same groups and indicated more or less the occurence of respiratory
acidosis (group Il and HlI) and/or metabolic acidosis in group IV, Such findings agreed with
HASKINS (1983).

Assiut Vet.Med.1 Vol. 19, No. 38, 1988.
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There were a significant increase in the PCO,_ values in group I, 1l and IV, such elevation
could be attributed to defect in oxygenation process of the lung during the course of bronche-
prieumonia which leads td retention of carbon dioxide in the blood. These observations agreed
with SALEH, 1983.

The mean value of oxygen tension for healthy calves 33.81+5.299 mmHg was generally
in agreement with these obtained by (EL-SEBAIE, et al. 1984 and KHAMIS, 1984). In group I
and Il there were a significant decrease in the mean value of oxygen tension. This drop could
be explained the hinderance oxygenation of the lung during the course of the disease.

The mean value of bicarbonate in healthy group were 26.27 mmol/L. and this lied in range
previously mentioned after EL-SEBAIE and HASSAN (1984).

On the other hand there was a significant drop (P/_ 0.01) in the HCO, value in pneumo-
enteric calves. Such drop in HCO_, was mainly due to the continuous loss of CO} with intestinal

3
secretion through faeces.

The value of TCO_ tension in healthy calves 27.95+2.685 mmol/L. lie within the data
recorded by EL-SEBAIE and HASSAN, (1984) and EL-SEBAIE, et al. (1984).

There was significant decrease (P/_ 0.01) in values of TCO, in claves suffering from
pneumo-enteritis (18.92+2.603 mmol/L.) in comparison to the healthy: calves. It was a constant
finding that any alteration in HCO, was usually accompanied with changes inthe concentration

of TCO2 because the Tl::O2 values were calculation dependant.

In table 2, the mean values of clinically healthy freisian calves for serum sodium potassium
and chloride were 146.86+4.9 mmol/L., 5.7140.43 mmol/L. and 101.5+4.019 mmol. respectively.
The obtained data on sodium, potassium and chloride were agreed with data published after
(ROSENBERGER, 1979).

+The results showed significant drop (P/_ 0.01) in Na+, ClI” values and significant increase
in K values in pneumo-enteric group. Such variations due to great loss of sodium and chloride
from body in enteric calves.
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Table (1)
Mean values of acid-base balance, blood gases in healthy and diseased calves

bhambes Parameters
ot Mean
Groups of animals values
i H T B.E.
animals oH Pcn:n2 Poz t:cJ3 c02
mm Hg. mm Hg. m mol/L. m mol/L. m mol/L.
Clinically -)Z 7.336 46.89 33.81 26.27 27.95 0.3§8
| healthy 60
frisian :SD 0.05 2.20 5.299 4.282 2.685 1.64
Calves with X 7172%%  61.67%% 30.436% 2623 2644 -5.04%%
I severebroncho- 19
pneumonia +SD 0.034 1.963 3.80 2.432 3.897 3.3€66
Calves with X 7.248%% S4B4** 27.20% 2496 25418  -3.868%
1 broncho-pneumonia 32
(Miid cases) :SD 0.023 1.977 7.381 3.944 2.540 1.888
Calves with % 7945 50257 3378 17.19%% 18.92%* -11.90%
IV  pneumo- 19 ’
enteritis _-:SD 0.072 2.569 7.429 2.033 2.603 T 3
X :Mean s+ 1 Significant (P/_ 0.05)
s.D. : Standard deivation ** : Highly significant (P/_ 0.01)
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Table (2)

Serum electralytes (sodium, potassium and chloride) in healthy adn diseased calves

Number

Mean Sodium Potassium Chloride
Groups of animals of ,
values m mol/L. m mol/L. m mol/L.
animals
Clinically X 146.86 5.71 101.5
i healthy frisian &0
calves + 5D 4.9 0.43 4.019
Calves with X 148.968 5.978% 97.94
1 severe bronco- 19
pneumonia +5D 4.54 0.23 3.35
Calves with X 147.01 5.89 98.81
1l broncho-pneumonia 32
(Mild cases) +SD 4.49 D.21 3.72
Calves with - x 128.505%%  £.450%* 92,42+
pneumo-enteritis +5D 4.91 0.215 &,

X : Mean

SD : Standard deviation

Assiut Vet.Med.l Vol. 19, No. 38, 1988.

* : Significant
** 1 Highly significant.
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