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ABSTRACT

The sclected animals Jor the present study were 80 buffalo-calves of both sexes, 4-8
months old. These cualves were subjected io carefid clinical examinations. GO catves
showed the clinical sings of pneumonia, while the rest, 20 calves were clinicatly
healthy. The preseni investigation almed to study the exteni of changes in blood guses,
acic-buse balance und serum electrolyte values In associalion with pneumanta i buyf
Jalo-calves. Blood gas tenstons, acld-base measurenients and seriin electrolyte concen-
trations twere determined in 10 pneumonic calves {discased groupt compared with cor-
responding vaiues of 10 healthy calves {control group). Blood gas analysis revealecd
significant decrease (P<0.01) ir both blood pH and oxygen tension (Pooy} while carbon
dioxide tension ([Pooyt showed significant decrease (P<0.01). Bicurbonate {Heoy) lew
ets; total carbon dioxtde (Toos) and base excess (BE} in pneumonic culves, were insly-
nificantly affected and still within the nonnal physiological levels. Significard increase
[P<(,05) int patassium levels with significand decrease (P<0.05) in chloride levels were
detected in diseased buffalocalves. The oblaired datu revealed that pneumonia &t
ealves was assoclated with disorders in blood gases, acid-base balance and electrotyle
values and that analysis of bleod gases and acid-base status is very useful in evaluat:
ing the diagnosis and progrnosls of priewmonta in calves.

INTRODUCTION

Respiratory aflections particularly pneumonia are contfered to be major problems among buf-
lalo-calves, causing scvere economic losscs through reduclion of wefght gain, high morbidity and
mortality rates (Abd El-Ghani et al., 1990; Youssef et al., 1992 and Barrett, 1998). These al-
feclions are a complex hteractivns between baeterial, viral infection and envirorunental stressors
[Howard, 198€). Pasteurclia spp.. Caoryncbaclerium pyogens as well as Staph. aurcus, Strept.
pyogens and K.eoli are claivicd {o be the wnain baclerial causes responsible [or pnemonfa o
calves (Al-Allawy et al., 1979 and Elyas, 1982} Para-influcnza type 3 {1715, infecUous bovine

rivinotrachettis {IBR}, and respiratory syneylical virzs [RBV) are ncriminated in (the facidence of
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cnzoolic pneumonic (Pirie et al., 1981). Environmental conditions spccially cold, damp weather,
amonia, overcrowding. poor ventilation as well as poor hygicnlc measures play a role in predis-

posing of outbrcaks of resplralory diseases (Woldehiwet et al., 1990).

Balance of Dlood gases and acid-base status arc critical physiological criteria for (he mainle-
nance of normal function. Blood gas analysis is ouc of the most important aids in the diagnosis
and prognosls of respiratory conipication (El-Sebaic et al., 1987 and Abd El-Raof and Hassan,
1988). Acid-base balance ol the body flulds is important because the chemieal reactions of the
bady being controlled by enzymes are very greally influenced by thc changes in pH (Tasker,
1869}). When the pH changes, nornal metabolle reactions arc altered and body processes are
frapaired. Scrious disorders of acid-base balance occur in several clinical disorders fu caltle,
sheep and goats (Hills, 1974).

Respiratory systent play an itnportant role in regulation of acid-base balance and blood gases
through the ellmination of carbon dloxide through the ventilation process (Coles, 188€ and
Bouda and Jagos, 1991).

Electrolytes and acid-base balance arc interrclated in ihe body In that the varlous anions and
callons partlcipate in physioehemical buffering of body fulds against sudden changes (n blood
pH (Simmons, 1962 and Gingerich, 1981). Evaluation of clectrolyte levels and aeid-base pa-
rameters of paticnt provide neccssary information that will lead to greater understanding of the
vnature of disease process and guidc line to the way of therapy (Brobest, 1978 and Robert et
al., 1980).

The purpose of this investigalion was to study the extent of changes in blood gases, acid-base
balance and serum electrolytes values in assocfation with pneumonia in buffalo-calves.

MATERIAL AND METHODS

The sclected animals for the present study were 80 bulfalo-calves, 4-8 months old and of both
sexes, relaled to a private farm in Sharkia Governorale. Clinical signs of pneumonia were ob-
scrved and recorded inn 60 calves, while the resl, 20 buffale-calves were clinlcally healthy under
the same cnvironmental and managemental condifions. The laboratory study was carred out on

10 calves affected with pneumonta compared with 10 clinically heallhy ones.

From each animal 2 nil samiple of jugular venous blood was collecled anaerobically into sy-
ringe whose dead space had previously fled with 1/1000 sodihuin hepann. These samples were
immedialely placed on ice-bath and processed within one hour ol colleclion. Blood gases meas-

urements were performed using Corming pll-bloud gas analyscer Model 168. The analyser directly
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measurcd at 37°C. blood pH. earbon dioxide lension (Peoy mmuHp), oxygen tension (PPo2
mm.Hg}. Bicarbonate (Heoz™ mimol/L), total carbon dioxide {Yeop mmol/L) and base txccss (BE

mmol /L) were calculated aulomatieally by the same apparatus.

Another Llood sample (3 ml) was colleeted form cachy antmal for obtaining clear sera for the
deterniination of serum electrolyle conecentralions. Blood serumn sodium and polassiam levels
wcre determined using flame pholometer (Corning Modet 4 10) as descrilied by Oser (19798). Scr-
um ¢hloride level way delermined according 1o Freid (1972). The obtalned data were staifslicaliy
analysed according lo Snedecor and Cochran (1982).

RESULTS

The most prominent elinical signs of pneumonia i affected calves were tacoid nasal dis-
charge, cough, anorexia, congested mucous membranes, accclerated respiralion. Auscultztion
revealed abnormal chesl sounds,

Resulls of the delerminations ol pil, blood gascs and acid-base paramelers were Huslraled in
Table (1). Mcan levels of blood serum electrolytes in both healthy and pricumaonie bufllalo-calves
were presented in Table (2).

DISCUSSION

Resplratory discases conslitule a major eausc af morbidity and nortality in fecdtot catde.
Mrewmonia and other respiratury ract infections were incrinvinated Lo be Lhe principle causes of
all call death in 4186 of the herds (Hassan, 18687 and Sayed, 1988}, Baclera, viruses and fungl
arc the main causcs of such diseascs, The poor hygicnte environmental conditlons play an in-
portant role as predisposing lactors that assist in the prevalence of diseased conditions (Bryson
et al., 1978},

Close abservation concerning clinical signs revealed mucoid nasal discharge, cough, anorexia.
cangesled mucous membrances, aceclerated respiration and abnormal lung sounds  an auseul-
tation at different areas of the lungs in the diseascd buffalo-calves. These findings were similar
ko those recorded Dy Youssef et al. (1992); Et-Gheikh et al, {1984} and Abd El-Raof and Has-
san (1999).

The respiratory systern has a role in the regulation of acid-base balavee and Lhis by remmoval
of carbon divxide Irom the blood and reduee Lhe coneentration ol carbonie arid in the bloed (Do-
nawick and Beaue, 1968 and Carlson, 1997).

Diseases wluch are directly or indhreedy allecl the funcltions of the respiratory sysiein alter

the acid-base and electrolyte equitibrium of the body. Pnecumonia inierfere with main (unction of

Mansoura, Vet. Med. J. vol. VIII, No. 1, 2006



Karmel, A. A. and Hoda, M. L. Abd-Alla 4

the lung mechanisin and eonsequently increase {n retention of Cog in blood which transformed
into carboufc acid resulting in respiratory acidosis (Carlson, 1997 and Abd El-Raof and Has-
san, 1999).

In this Invesugation, the results of blood pH, blood gases and acld-base status in buffala-
calves with pneutnonia (Table 1) were slgnificant decreased [P<0.01) it both blood pH and oxy-
gen tension (Poy). while significant increase {P<0.01) in carbon dioxide tension (Pcog) was rccord-
ed when coinpared witli those healthy ones, Bicarbonate (Hecog'). tolal Cog (Teog) and base ex-
cess (BE) values wrre insignificantly allfccted bul still within the normal physlological levels.
These findings are in closc agreement with those reported by (Youssef, 1984; Verhoeff et al.,
1983; Liuden et al., 1995 and Nagy et al., 1998).

Changes in blood gas values In calves suffering [rom prieumonia revealed thal a condition of
hypoxia was generally noticed among allfected calves together with hypercapnia. The low values
of Pogy could be attributed to disturbances of blood oxygenation process in pncuinonia as a re-
sult of respiratory discases (Linden et al., 1995). From the physiological mechanisms known to
causc hypoxia. hypoventilation or breathing afr (or a gas inixture) with a low Poy (Hlnshaw and
Murray, 1980). Hypercapnia has only onc clinically important cause of alveolar hypoventilalion
(Hinshaw and Murray, 1980). Hypoventilation cecurs when not enough [resh air is breathed
into alveolar spaces to rafse the pulmonary capillary Po, to normal levels and lo allow carbon di-
oxlde tu leave the bloed stream [Verhoeff et al., 1985). During hypovenulation, the Poy must
decrease and the Pecog must inerease (Hinshow and Murray, 1880).

The Jall In blood pH in the pneumonic calves was due to the hypovenilladon and Interference
with gascous exchange {(Reynolds, 1863). Respiralory acidosis was observed in diseascd calves
(lowered values of pH and increased Puug valucs). This altcration could be attributed to de-
er¢ased pulmonary ventilation and reteniion of cxcess of Cog in blood asseciated with pneumao-
nia {Coles, 1986 and El-Sebale et al., 1987). in pneumonia and bronchitis there was a marked
inerease In Peog values In blood associated with dropping of blood pH valucs (Alpern, 1987 and
Brohest, 1975}, ‘The authors dcelared that such alteration mainly duc to interference in the gas-

eous exchange and retained carbon dioxide.

Respiratory acidosis oceurs as result of (@ilure ol the lungs (0 cxcrete Cog. The conlinuing
production of Cog from tissue mctabolism resulls in Increased plasma carbon dlgxide and car-
bonic acid and the latter was fonized to produce an increased hydrogen ton conecntration to-
wards acidic medium and consequently a fall in blood pH (Brobest, 19735). In a trial of the body
io reliel the accumulation of acids In the blood, e H* enters the cell andd the intracellular K

ions come out, winch explabss the inerveascs observed in scrum potassivm (Coles, 1986). The
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non signilicant ehange in Heoy™ values Indicated metabolic compensation. Rounghton (1864)
added that the respiralory aeidosis usually acconipanied with partial compensalion and conse-

quently increase in blood Heoy'.

Regarding the rcsults of electrolytes values (Table 2), serum sodium levels showcd insignifi-
cant decrcase. Serum potassium values were significantly incrcased [F<0.05), while serum chlo-
ride levels were slgniflcantly decreascd (P<0.05) In prieurnounic calves when compared withy the
healthy ones. These resuilts were similar to thoss rcporled by El-8heikh et al, (1894); Abd El-
Raof and Hassan (1999) and El-Sebale et al. {2002). The ineccase of scrutn potassium levels
may bc related to the acoumulation of acids (H*) in the blood, the HY inters the ccll and (he in-
traecllular K* jons come out (Coles, 1986]. The fall in scrum chloride icvels could be due W in-
creased blood bicarbonate (Heoy?) (Rounghton, 1964).

It was concluded thal, pneumonia has a great influence on pH, Po; and Peog values resulting
in hypoxia and respiratory actdosis and analysis of blood gases and acid-base status Is very use-

ful in evaluating the diagnosts and prognosfs In some diseases such pneumonia in calves.

Mansoura, Vet. Med. J. Vol. viaI, No. 1, 2006



Kamel, A. A. and Hoda, M. L. Abd-Alla 6

Table (1): Blood gases and acid-base balance values in baoth clinically
healthy and pneumonic buffalo-calves.

Healthy buffalo-calves Pueumonic buffalo-caives
Variable

MeantS.E Range MeantS.E Range

pH 7.34640.014 | 7.286-7.412 | 7.278+0,012** | 7.235.7.356
Pco. (mm.Hg) 46.23%1 40 39.9-52.3 55734228 44.7-63 3
Po. (mm.Hg) & 36.03=1.74 47.6-62.3 48.14%1.92%* 422595
Hcoy' {mmol/L) 24202115 17.9-28.5 26.57%1.04 21.6-32.5
Tco; (mmol/L) 29.10+0.90 24.5-33.2 30.50%1.00 25.4-352
BE (mmol/L)| -0.980:0.08 -7.5-(4.5) -1.0800.10 6.2-(3.6)

Table (2): Serum electrolytes values in both clinically healthy and

poeumonic buflalo-calves.

Healthy buffalo-calves Pneumonic buffalo-calves
Variable
MeaniS.E Range MeantS.E Range
Sodium
134.60+2.24 123 - 145 129.80+1.01 124-134
(mmol/L)
Potassium
5.1920.10 4.71-5.72 6.07£0.31" 5.22-6.83
(mmol/L)
Chloride
102.10£2.33 93.1135 02.10£2.67* 81-107
(mmol/L)
* P<0.05 a
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