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The acute effects of dexamethasone 
on some haematological parameters 
and serum biochemistry in the camel 
( Came/us dromedarius) 

WASFI (1. A.), GADIR (F. A.), ABDULLA (O. M.). Les effets aigus 
de la dexaméthasone sur quelques paramètres sanguins et sur la 
biochimie sérologique du dromadaire. Revue Élev. Méd. vét. Pays 
trop., 1989, 42 (4): 479-483. 

Les effets de la dexaméthasone, administrée à différentes doses, sur 
quelques paramètres sanguins et sur la biochimie sérologique ont été 
étudiés chez le dromadaire. La dexaméthasone augmente la concentra
tion de glucose dans le sérum, de même que les neutrophiles et la 
numération leucocytaire totale dans le sang. A l'inverse, les concentra
tions de potassium et de phosphore dans le sérum et la numération des 
lymphocytes dans le sang ont baissé sous l'effet du même traitement. 
Aucun changement n'a été constaté sur l'activité des CPK et des 'Y-GT, 
sur les concentrations sérologiques de créatinine, de BUN, de biliru
bine totale, de cholestérol et de sodium ni sur les valeurs de PCV, Hb, 
ESR, MCV et MCHC. Mots clés : Dromadaire - Came/us dromeda
rius - Dexaméthasone - Sang - Sérologie - Emirats Arabes Unis. 

INTRODUCTION 

Corticosteroids are widely used in veterinary medicine. 
Their affects are numerous and widespread. They 
influence carbohydrate, protein, fat and purine meta
bolism ; electrolyte and water balance ; and the func
tions of the cardiovascular system, the kidney, skeletal 
muscle, the nervous system and other · organs and 
tissues (6, 12). ln addition, the corticosteroids endow 
the organism with the capacity ta resist many types of 
environmental changes. The mechanism of action of 
the corticosteroids at the molecular level is well 
established (1 O}. There are some studies on the effects 
of corticosteroids in domestic animais. For example 
GOETSCH et al. (5) observed a minor Na retention but 
a profound blood glucose elevation in cows treated 
with 9-a-fluo-roprednisolone. Using the same corti
costeroid in cows, NEFF et al. (9) observed an increase 
in blood concentration and a decrease in the serum 
concentrations of Na, K and P. lt has been reported 
that glucocorticoid therapy resulted in decreased milk 
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production in ketotic cows (3, 9) but not in well fed 
healthy cows (11 ). Such reports are however absent in 
camels. 

ln United Arab Emirates, camel racing is widely practi
ced. Many ailments in race camels necessitates the 
administration of a corticosteroid. The following study 
was therefore planned ta study the acute affects of a 
pharmacological dose of dexamethasone, a synthetic 
corticosteroid, in healthy mature male camels. 

MATERIALS AND METHODS 

Animais 
Three clinically healthy male camels 4-6 years old 
were used. They were drenched with ivermectin for 
internai parasites. The animais are allowed rhodes 
grass and water ad lib. The animais were left for eight 
days prior to dexamethasone(*) treatment for acclima
tization. During this period blood was collected at 
reasonable intervals. 
Animal number 1 received one injection of dexametha
sone (20 mg) intravenously. Animal number 2 received 
a daily 1 /m injection of dexamethasone (20 mg) for 
four days. Animal number 3 received a daily 1N 
injection of dexamethasone (24 mg) for four days. 

Blood was collected at 8.00 a.m. in a heparinized and 
a plain vacutainer from each animal 4 h after injection 
and daily for _12 days. 

Blood was allowed to clot, serum was separated after 
centrifugation at 2,000 g for 1 O minutes, and stored at 
- 20 °C. lt was analysed within two days. 

Haematological methods . 
The packed cell volume (PCV) was measured by a 
microhaematocrit centrifuge, hemoglobin (Hb) 
concentration was determined by the cyanmethemo
globin technique. Red and white blood cells (ABC and 
WBC) were counted with a Coulter instrument model 

(*) Dexamethasone sodium phosphate (Alvetra, West Germany) 
4 mg/ml. 
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ZS. Mean corpuscular volume (MCV) and mean cor
puscular hemoglobin concentration (MCHC) were cal
culated from the RBC, PCV, and Hb values. 

Differential leukocyte count was done by the battle
ment method (Schalm, 1965). Erythrocyte sedimenta
tion rate (ESR) was measured by the Wester Green 
method. 

Chemical methods 
The activities of total creatinine kinase (CK) and -y
glutamyl transferase (-y-GT) in serum were measured at 
37 °c by Aca IV autoanalyzer (Dupont, USA). The 
concentrations of creatinine, blood urea nitrogen 
(BUN}, total protein (TP), and phosphorus (P) in serurri 
were measured by Aca IV autoanalyzer. Sodium (Na) 
and Potassium (K) concentrations in serum were 
measured by ion selective electrodes (Orion 1020 Na/K 
analyser USA). The concentrations of total bilirubin 
(TB), cholesterol and glucose in serum were measured 
by a reflectance photometer (seralyzer, Ames, USA). 
Chemical analysis was performed after proper calibra
tion and quality contrai testing of the instruments as 
suggested by manufacturer. 

RESULTS 

Under these experimental conditions, dexamethasone 
produced pronounced affects on only glucose, K, P, 
neutrophils, lymphocytes and total WBC. No affects of 
dexamethasone were observed on the activities of 
CPK and -y-GT on the concentrations of creatinine, 
BUN, TB, cholesterol and Na and on PCV, Hb, ESR, 
RBC, MCV and MCHC values (data not shown). Figure 
1 shows the affect of a single intravenous injection of 
20 mg dexamethasone in camai No. 1 . As early as 4 h 
post-injection, glucose concentration, neutrophils 
and total leukocyte counts increased to high levels. 
The maximum levais were observed by the 2nd day 
atter injection. On the other hand, the concentrations 
of potassium and phosphorus and lymphocytes count 
were decreased by dexamethasone administration. 
However pronounced reductions of these elements 
were observed one day after treatment. The lowest 
levels of K and P were observed by the first and 3rd 
day respectively atter dexamethasone treatment. The 
concentrations of glucose, K, P and the total WBC 
returned to pretreatment values by the 5th day post
treatment. Neutrophils and lymphocyte counts, howe
ver, returned to pretreatment levels by the 8th day 
after treatment. 
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Fig. 1 : The ~ffect of a single intravenous injection of dexamethasone 
(20 mg) on glucose, potassium, phosphorus, neutrophils, lymphocytes 
and total leukocytes on came/ No. 1. 

Figure 2 shows the affects of a daily 1 /m injection of 
20 mg dexamethasone for 4 days in camel No. 2. 
Changes similar to a single 1 N injection dexametha
sone also occurred with repeated 1 /m injections, viz ; 
the concentration of glucose, the counts of neutro
phils and total WBC increased while the serum ' 
concentrations of K, P and the lymphocytes count 
decreased. Maximum affects were observed by the 
2nd and 3rd day post-treatment. Return to pretreat
ment values was observed by the 8th day onwards. 

Figure 3 shows the affects of daily 1N injection of 1 

24 mg dexamethasone for 4 days in camai No. 3. As 
with the other dose regimens, the concentration of 
glucose and the count of neutrophils and total WBC 
increased while the concentrations of K, P and the 
count of .lymphocytes decreased. Return to pretreat
ment levels was on the 6th day for glucose, on the 7th 
day for P, on the 8th day for K, lymphocyte ar:id total 
WBC counts and on the 10th day for neutrophils. The 
difference between the dose regimens was quantita
tive ; the net affect was larger with repeated injections 
and it took a longer time to return to pretreatment 
levels. 
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Fig. 2 : The effect of a daily intramuscular injection of dexamethasone 
(20 mg) for four days on glucose, potassium, neutrophils, lymphocytes 
and total leukocytes on came/ No. 2. 

DISCUSSION 

The objectives of this study was to evaluate the acute 
affects of dexamethasone, by different dose regimens, 
on some serum metabolities, serum minerais and 
haematological parameters in the camel. Linder these 
experimental conditions dexamethasone resulted in 
increased concentration of glucose in serum. Elevated 
blood glucose concentration could be the result of 
increased formation and/or decreased utilization. 
However, if dexamethasone elevated glucose concen
tration through enzyme induction, this would require 
a longer time and cannot account for the early 
increase of glucose concentration. Glucocorticoste
roids are known to stimulate the formation of glucose, 
diminish its peripheral utilization and promote its 
storage as glycogen. The mechanism by which the 
glucocorticosteroids inhibit utilization of glucose in 
peripheral tissues is not understood. However, decrea
sed uptake of glucose has been demonstrated in 
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Fig. 3 : The effect of a daily intravenous injection of dexamethasone 
(24 mg) for four days on glucose, potassium, neutrophils, lymphocytes 
and total leukocytes on came/ No. 3. 

adipose tissue, skin, fibroblasts and thymocytes as a 
result of glucocorticoid action. ln addition, glucocorti
costeroids increase the formation of glucose by pro
moting gluconeogenesis by both peripheral and hepa
tic tissues (1, 8), peripherally these steroids act to 
mobilize amino acids from a number of tissues like 
lymphatic tissues, muscle and bone. Amino acids then 
tunnel into the liver where they serve as substrates for 
enzymes involved in the production of glucose and 
glycogen (1 ). ln the liver glucocorticoids increase the 
concentration of the enzymes involved in the process 
of gluconeogenesis, namely phosphophenolpyruvate 
carboxykinase, fructose 1-6- diphosphatase and glu
cose-6- phosphatase (1 ). NEFF et al., (9) using 9-a
fluroprednisolone in dairy cows in doses of 50 and 
100 mg 1 /m observed increased concentrations of 
glucose in the serum. The highest values in their study 
were attained about 40 h post-treatment. However our 
percent increases from pretreatment levels were 
higher than what was reported by NEFF et al. (9). This 
could be attributed to species differences and/or to 
the tact that dexamethasone has • a stronger gluconeo
genic effect than does 9-a-fluroprednisolone (7). 
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Mineralocorticoids are known to act on the distal 
tubules of the kidney to enhance the reabsorption of 
Na ions from the tubular fluid into plasma and to 
increase the urinary excretion of bath K and H ions. ln 
this experiment, dexamethasone resulted in severe 
hypokalemia possibly as a result of increased secre
tion of K in urine and it seems to be dose dependent. 
Dexamethasone is said to have a very weak Na 
retaining activity. Although no increase was observed 
in Na ions in serum, a positive Na balance and 
expansion of the extracellular fluid, with the exception 
of the blood volume, cannot be excluded from this 
study. Clearly, expansion of blood volume has not 
occurred under these experimental conditions. This is 
evidenced by unchanged PCV and many metabolities 
before and after dexamethasone treatment. For this 
reason the mechanism by which dexamethasone has 
enhanced K excretion cannot be visualized as an 
exchange of Na since the latter concentration did not 
increase in serum. Clearly more work is needed in this 
area to evaluate among other things urine electrolytes 
and measurements of body fluids. NEFF et al. (9) 
observed somewhat similar affects on K by the use of 
50 and 100 mg 9-a-fluroprednisolone on dairy cows. 
Hypokalemia, irrespective of the mechanism by which 
it has developed, has grave consequences on the 
performance of the cardiovascular and skeletal sys
tems. A withdrawal time of at least 10 days is therefore 
recommended for such drugs in animais intended for 
racing. 

A pronounced reduction in serum P was observed. 
Similar findings were reported by NEFF et al. (9). This 
is possibly the result of increased P excretion in urine. 
Dexamethasone produced in the camer changes in the 
formed elements of blood similar to those reported in 
other species. Thus increased counts of WBC and 
neutrophils and a decreased count of lymphocytes 
were observed. lt should be noted however that the 

WASFI (1. A.), GADIR (F. A.), ABDULLA (O. M.). The acute 
effects of dexamethasone on some haematological parameters and 
serum biochemistry in the came! (Came/us dromedarius). Revue Élev. 
Méd. vét. Pays trop., 1989, 42 (4): 479-483. 

The effects of dexamethasone at different dose regimens on some 
haematological parameters and serum biochemistry were studied in 
the carnet. Dexamethasone increased the serum concentration of 
glucose as well as neutrophils and total leukocyte count in the blood. 
Conversely, the serum concentrations of potassium and phosphorus 
and lymphocyte count in blood were decreased by dexamethasone 
treatment. Dexamethasone, however, had no effect on the activities of 
CPK and "{-GT, on the serum concentrations of creatinine, BUN, total 
bilirubin, cholesterol and Na and on PCV, Hb, ESR, MCV and 
MCHC values. Key words : Carnel - Came/us dromedarius - Dexa
methasone - Blood - Serology - United Arab Emirates. 
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absolute count of lymphocytes was either normal or 
greater than normal when compared to pretreatment 
values. This is due to an increased absolute number of 
total WBC. ln man it has been reported that a single 
dose of cortisol produced a decline of about 70 per · 
cent in circulating lymphocytes. The decline being: 
more on T lymphocytes than on B lymphocytes (4). ln: 
man, unlike laboratory animais, the lymphopenia is ai 
result of redistribution rather than of destruction of! 
cells (4). No evidence of lymphocyte destruction was 
observed in dexamethasone treated camels. A drama
tic increase was observed in bath the relative and 
absolute number of neutrophils in dexamethasone: 
treated camels. BISHOP et al. (2) related this phenome-i 
non to the combination of an increased rate ofi 
enterance of polymorphonuclear leukocytes into the. 
blood from the bone marrow and a diminished rate of 
their removal. 

The lack of etfect of dexamethasone on some parame
ters, which are known to be affected by glucocorticos
teroids might be attributed to the acute nature of the 
experiment. However a species difference cannot be 
ruled out completely. 

lt might be concluded that short term administration'' 
of dexamethasone in the camel, a synthetic corticoste-' 
raid, produced changes similar to those reported in 
other species. 
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WASFI. (I. A.), GADIR (F. A.), ABDULLA (O. M.). Los efectos 
agudos dç la dexametasone sobre algunos parametros hematol6gicos 
y sobre la bioquimica serol6gica del dromedario. Revue Élev. Méd! 
vét. Pays trop., 1989, 42 (4): 479-483. 

Se estudiaron los efectos de la dexametasone administrada a· varias 
dosis sobre algunos panimetros de la sangre y sobre la bioquimia 
serol6gica en el dromedario. La dexametasone aumenta la concentra
cion de la glucosa en el suero asi como Ios neutrofilos y el recuento total 
de leucocitos en la sangre. Al contrario, las concentraciones de potasio 
y de f6sforo en el suero y el recuenta de los linfocitos en la sangre 
disminuyeron bajo el efecto del mismo tratamineto. No se constato 
ningun efecto sobre la actividad de. Ios CPK y de Ios "{-GT, sobre las 
concentraciones serologicas de creatinina, de BUN, de bilirubina total, 
de colesterol y de sodio ni sobre Ios valores de PCV, Hb, ESR, MCV y 
MCHC. Palabras calves : Dromedario - Came lus dromedarius - Dexa'
metasone - Sangre - Serologia - Emiratos Arabes Unidos. 

1 

. ' 



Retour au menuRetour au menu

PATHOLOGIE 

REFERENCES 

1. ADAM (P. A. J.), HYANES (R. C. Jr.). Control of hepatic mitochondrial C02 fixation by glucagon, epinephrine and 
cortisol. J. Biot. Chem., 1969, 244: 6444-6450. 

2. BISHOP (C. R.), ATHENS (J. W.), BOGGS (D. R.), WARNER (H. R.), CARTWRIGHT (G. E.), WINTROBE (M. 
M.). Leukokinetic studies. XIll. Anon-state kinetic evaluation of the mechanism of cortisone-induced granulocytosis. J. 
clin. lnvest., 1968, 47 : 249-260. 

3. BRAUN (R. K.) et al. ln : JONES (L. M.), BOOT'S (N. H.), McDONALD (L. E.). Veterinary Pharmacology and 
Therapeutics. 4th ed. Ames, The Iowa State University Press, 1977. 644 p. 

4. FAUCI (A. S.), DALE (D. C.). The effect of in vivo hydrocortisone on subpopulations of human humar lymphocytes. J. 
clin. lnvest., 1974, 53: 240-246. 

5. GOETSCH (D. D.), McDONALD (L. E.), ODELL (G.). The effects of four synthetic corticosteroids on leucocytes, 
blood glucose and plasma sodium and potassium in the cow. Am. J. vet. Res., 1959, 20: 297. 

6. GOODMAN (L. S.), GILMAN (A.). Pharmacological basis of therapeutics. 5th ed. New York, Toronto and London, 
MacMillan Publishing Co. Inc., 1975. Pp. 1477-1478. 

7. JONES (L. M.), BOOT'S (N. H.), McDONALD (L. E.). Veterinary pharmacology and therapeutics. 4th ed. Ames, the 
Iowa State University Press, 1977. Pp. 660, 665-669. 

8. LONG (C. N. H.), KATZIN (B.), FRY (E. G.). Adrenal cortex and Carbohydrate metabolism. Endocrinology, 1940, 
26 : 309-344. 

9. NEFF (A. W.), CONNOR (N. D.), BRYAN (H. S.). Studies on 9-a-fluroprednisolone acetate, a new synthetic 
corticosteroid for the treatment of bovine ketosis. J. dairy Sei., 1960, 43: 553-558. 

10. O'MALLEY (B. W.), SHRADER (W. T.). The receptors of steroid hormones. Sei. Am., 1976, 234: 32-42. 

11. STOCKLE (W.), JOCKLE (W.). Corticosteroids induced changes in plasma amino acids and thyroid activity in dairy 
cows treated early or late during lactation. J. dairy Sei., 1971, 54: 271. 

12. WASFI (1. A.), HASSAN (A. B.), MAGLAD (M. A.). The effect of ACTH on electrolyte excretion, urine volume and 
plasma aldosterone in the dog. Sudan J. vet. Sei. Anim. Husb., 1982, 22: 36-41. 

483 


