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- SUMMARY

This work was carried out to investigate the parasitological and bacter-
iological causes of rtespiratory diseases in camels, as well as, the
drug of choise used for treatment in both. The blood parameters
revealed leucocytosis in both the parasitic and bacterial types, with
significant eosinophilia in the former case and significant neutrophilia
in the latter. The biochemical analysis showed significant lowered
calcium in serum of the bacterial infection, while serum total proteins,
albumin and globulin, iron and blood glucose levels significantly dropped
in both bacterial and verminous causes. On the other hand, serum
enzyme activities exhibited high values in both affections. On isolation,
the most prevalent causes were Staph. aureus, Staph. citrus, Strept.
zoo-epidemicus and Pseud. areugenosa. as microorganisms, while Dicty-
caulus larvae as a parasitic causes.

Citarine and Terramycin 100 were used for treatment of verminous
and bacterial affections, respectively.

INTRODUCTION

in Egypt, camels are considered as one of the mdst important group of the livestock

forming the resources of the country. They are used mainly as draught animals in. the villages

and as a mean of transport in the desert areas. Besides, its meat, bones, milk, hair and hide
are populary utilized.

Despite the immense amount of data concerning respiratory infections in farm animals
reported in the literature, there are no available ones concerning these infections in camels,
except parasitic bronchitis that had been described by many investigatores (POIT BEY, 1890;
SOLIMAN, 1958; EZZAT, 1962 and EL-MAGAWRY, 1983).

Therefore, this work was caried out top ascertain the aetiology of these infections in
camels, as well as the effect of each causative agent on the blood biochemistry and cytology,
before and after specific treatment.

* Dept. of Microbiology, Fac. of Vet. Med., Edfina, Alex. Univ.
** Dept. of Medicine & Inf. Dis., Fac. of Vet. Med., Banha, Zagazig Univ.
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MATERIAL and METHODS

A total of 40 camels were used in this study. Thirty of them were baught from Imbaba
market and transported to Arab El-Sanagra village, Abo-Hammad, Sharkia. These animals exhibited
cough, nasal discharge and/or depression on the second day of transport, while the rest 10
camels were apparently normal and used as a control. The age of these camels was varied
from 1 to 6 years old, while their weights varied from 250 to 350 kg. B.Wt. Clinical signs were
recorded and faecal samples were collected in special containers for parasitological examination
after MONNING (1962), while for bacteriological examination, collected nasal swabs were inocula-
ted intoc 1% sterile glucose broth (as transport and enriched mediumj, incubated at 37°C for
24 hours and then inoculated on the following media plate: (Difico) nutrient agar, 5% sheep
blood agar, McConkey agar, and Sabauroud's agar. The incoulated plates were incubated at
37°C for at least 24-72 hours. Growing colonies were picked up, purified by inoculation on
nutrient broth and then subcultured on selective media and the isolates were identified according
to the colonial morphology and pigment production, morphology by Gram's stain, as well as
the biochemical characters. Gram positive cocci were classified to species according to WILSON
and MILES (1964), MERCHANT and PARKER (1976) and GRUICKSHANK, et al. (1973). On the
other hand the Gram negative bacilli were differentiated according to BREED, et al. (1975),
COWAN and STEEL (1965).

Concerning the sensitivity test, the culture under test was inoculated onto probe nutrient
agar incubated at 37°C for 24 hours. The growth was washed using sterile saline and the concen-
tration of the microorganisms were adjusted to have final concentration of 10 /ml. using plate
count agar. One ml. from the adjusted solution was spread on the surface of sensitivity agar
plates and left to dry in the incubator (30 min.). After drying, antibiotic discs aseptically distribu-
ted on the surfaces of the plates and reincubated at 37°C for 24 hours. The sensitivity test
was read by calculating the diameter of inhibition zone arround each disc.

Citrated blood was collected for determination of blood picture including haemoglobin
content (Hb), erythrocytic and leucocytic counts (RBSs & WBCs) and packed cell volume (PCV),
as well as, differential leucocytic count according to SONNENWIRTH and JARETT (1980).

For estimation of aglucose, blood sample from each animal was collected in a vial containing
oxalate-flouride salts. Estimation was performed at the same day by the method of FOLIN and
WU (1920;. Serum samples (free from haemolysis) were taken from these camels for estimation
of total proteins, albumin & globulin; calcium; inorganic phosphorus (IP}; magnesium; alkaline
phosphatase (APJ; SGOT and SGPT according to the methods of Biuret method (WEICHSELBUM,
1946); DRUPT (1974); GINDLER and KING (1972); FISK and SUBBAROW (1925); DENIS (1922);
KIND and KING (1954) ana REITMAN & FRANKEL (1957), respectively.

Affected camels were treated according to the causative agent, either by Citarine injecta-
ble sol. (Bayer) in a dose rate of 7 ml/100 kg. body weight S/C, and reexamined after 7 days
or Terramycin 100 soln. (Pfizer) according to recomended dose for 3 successive days; and collec-
ted blood samples after 7 days.

Assiut Vet.Med.l. Vol. 17, No. 33, 1986.
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RESULTS

The clinical signs in 10 of affected camels indicated respiratory insufficiency including
cough, which was deeper and paroxysmal, particularly during night with extended head and
neck, and frothy saliva from the commissures of the mouth, but rectal temperature was within
the normal range (varied from 35.4°C to 36.1°C). Faecal examination for these individuals proved
Dictycaulus larvae sp. infestation and larvae were collected by Baerman's apparatus.

On the other hand, the remainder of the affected camels (20) showed severe clinical
signs than mentioned before including rise of body temperature (38.1°C to 38.9°C), with increased
pulse rate 48 to 55/m.) and respiratory rate (14 to 18/m) as well as, moist painful cough,
congested mucous membranes, loss of appetite and cessation of rumination. Moist rales were
auscaltated on the chest. Faecal examination of these camels failed to detect larvae of Dictycau-
lus but bacteriological examination proved their infection with bacterial agents (as shown in
Table 1).

Table Ii illustrated the type of the isolated microorganisms in each diseased camel. It
is clear from the data that the most prevalent isolated organisms were Staph. aureus, Staph.
citrus, Strept. zoo epidemicus; and Pseudo areugenosa.

Table (I)
Incidence of bacterial infection and/or parasitic infestation
in samples of affected camels

Parasitic infestation Bacteriological exam.
Number of
diseased S5 : T E
G positive negative positive negative
P No. % No. % No. % No. %
30 camel 10 33.3 20 66.6 10 S0 10 50
Table (1)

Incidence of various bacterial isolates recovered from individual
samples collected from camels

No. of case isolated microorganisms No. of case isolated microorganisms
1 -—- " Strept. zoo-epidemicus
z Staph. aureus 12 ——-

3 Staph. aureus i -—

4 -— 14 E.coli + Staph. citrus

] Staph. aureus 19 Strept. zoo-epidemicus

6 --- 16 -—-

7 - 17 ---

8 Staph. aureus 18 Pseudo areoginosa +
Staph. citrus

9 Staph. aureus 19 Staph. ‘aureus

10 -—- 20 -

- iNo. growth was obtained on the culture media.

Assiut Vet.Med.l. Vol. 17, No. 33, 1986.
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Table (11D
Haematological changes in normal and respiratory diseased camels before and after treatment

Erythrocetic parameters Leucocytic parameters
Giais RBCs Hb PCV e Differential leucocytic count
P 10 /ec® gm% % 10%/cc®> N £ B L M
Normal 8.85 1Z.05 - 28.48 12.16 56.4 8.81 0.15: 33.08 1.85
camels +0.13 4013 +0.144 +0.16 +0.13 +0.15 +0.12  +0.14 +0.15
Bacterial i 8.25 11.85 28.62 16.85%*  §£1.0** 9.12 0.33 30.01 1.28
infection +0.18  +0.16 +0.18 +0.14 +0.14 +0.19 +0.18  +0.14 +0.2
After 8.55 12.01 28.45 13.65 58.40 9.20 018 30.80 1.53
+0.12 +0.12  +0.12 :0.17 1{3.21 +0.21 +0.11  +0.4 10.1
Salors 8.02 11.64 29.01 18.95%* 53.00 15.45%+ 0.25 3040 1.02
Lung worm © #0113 4015 4012 +0.13 +0.15 +0.15 +0.14 4013 +0.
infestation After 8.39° 1186 28.12 12.25 54.15 9.25 0.30 - 35.556 - 1.85
004 4013 4098 #0415 #0171 019 4021 +0.12 +0.1
* Significant (P/ 0.05) N = Neutrophil E = Eosinophils M = Monocytes
9 A
** Significant {F’_"___D.m} B = Basophile L = Lymphocytes

*** Significant (P/_0.001.

Table (IV)
Changes in some organic and inorganic constituents of serum and blood in normal
and respiratory diseased camels before and after treatment

Inorganic constituents Organic constituents
Group of toral
animals Calcium Inorg.P  Magnes. Iron : albumin  Gloubulin  Glucose
mg% mg’% mg% Ug% -pmte};] am% gm% mg%
gm
Normal 11.88 7.06 4.01 120.4 6.88 3.46 3.42 105.40
camels 4019 +0.21  +0.11 4215 4012 4018 40N +2.13
To.88* 611 388  116.21*  4.48* 3.83% 1.64% BB.L4*
Sockandl. TS 512 <043 4004 +213 4018 #0109  +0.12 +2.3
infection M01 642 3.94 11940 6.52 3.4 3.08 98.44
MBI B3 Az AT S0 J085 a3 s +3.4
10.28  6.08 348  114.12%  5.22%  3.08*  2.15% 88.84*%
Lt bl TTIO C517 - oDAS aDAS . SEAE w085 o008 shn2 +1.42
infestation 10,98 654 3.98 118.88  6.80 3.44 3.36 99.88
RERF - @ a2 S HUBE W13 aam 302 +0.48
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Table (V)
Some changes in serum enzymes and electrolytes of normal and respiratory
diseased camels before and after treatment

Serum enzymes Serum electrolytes
Grf}up o rilieaiine SGPT SGOT Sodium potassium chloride
animals phosphatase
: R.F.U./ml. m.Eg./L m.Eg/L
Joute /L
Normal 56.44 13.80 37.80 136.80 5.62 128.0
camels +0.48 +0.12 +1.28 +1.42 +0.18 +1.0
Before 63.88* 27.04** 44.44%* 134.49 9,22 1-'2-6.0
Bacterial +0.98 +1.88 +1.28 +1.23 +0.12 +1.2
infection After 58.24 16.44 39.03 136.01 5.32 128.0
+1.28 +0.13 +1.25 +1.24 +0.18 +1.2
Before 62.82* 24.88** 42.24% 133.48 5.08 127.0
Parasitic +1.24 ~0.38 +1.42 +1.47 +0.12 +1.2
bistisdt bt After 59.42 15:55 38.88 135,52 5.24 127.0
+1.62 +0.14 +0.13 +1.23 +0.13 +1.2
DISCUSSION

Results of bacteriological examination (as shown in tables | & 1), revealed that only ten
cases were bacteria positive, while the other ten cases were negative. Tewelve bacterial isolates
were obtained. Eight cases gave pure cultures and two cases gave mixed cultures. In identificast-
ion B isolates out of 12 were classified as Staphylococci, 2 isolates as Streptococci, one isolates
as Pseudomonas. and one isolates as E.coli. Staphylococcal cultures were differentiated according
to their biochemical reactions into 6 Staph. aureus isolates and 2 Staph. citrus. At the same
time, Streptococcal isolates were identified as Strept. zooepidemicus. Concerning the Pseudomo-
nas, isolate was classified as Pseud. areugenosa.

It is worthy to mention that cases which gave Pseud. areuginosa culture and E.coli revealed
presence of Staph. citrus organisms which mean a mixed infection.

Regarding the haematological changes, highly significant (P/ 0.001) leucocytosis was record-
ed in affected camels with neutrophilia in bacterial infection and eosinophilia in verminous bron-
chitis, while other parameters showed insignificant changes (Table ). These results were suppor-
ted by the findings recorded previously by WEBER and RUBIN (1958) in cattle, and DOXEY (1971),
who stated eosinophilic infiltration was seen in bronchiolar connective tissue, following parasitic
infestation and most changes occur in the tissues were due to intense eosinophilic infiltration
against eggs and 4fh stage larvae.

Concerning the biochemical changes, in the bacterial infection before treatment, there
was significant drop (P/ 0.05) in serum calcium, iron, total proteins, albumin, globulin and glucose
levels, with significant increase (P/ 0.01) in serum enzyme activities while other parameters
showed insignificant changes. These_ﬁndinqs were similar to those obtained by EL-ALLAWY, et

Assiut Vet.Med.l Vol. 17, No. 33, 1986.
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al. (1979) in buffalo calves with pneumonia. In camels suffering from lung worm infestation,
on the other hand although serum calcium was not affected, there were significant decrease
(P/ 0.05) in serum iron, total proteins, albumin and globulin. Highly significant (P/ 0.01) drop
in blood glucose level was recorded in both types of affections. The serum enzyme activities
had the same pattern as in the bacterial infection (Table IV & V). These results were agreable
with those reported by WILSON (1961) in experimental studies on lung worm infestation in lambs
and kids.

Regarding post-treatment values of the tested blood constituents in camels with respiratory
affection., significant improvement in such values towards the normal levels as well as, general
conditionn and appetite were observed {Table Ill, IV & V.
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