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Abstract: Camels are the top herds wealth in Saudi Arabia, since is considered as heavy
animal population, breeding resist more dangerous diseases. This clinical study was de-
lineated to explain the clinical presentation of hypomagnesaemia in camel calves and to
evaluate the efficacy of treatment with magenesium therapy. The investigation was per-
formed in central Saudi Arabia during the period from November 2017 to October 2018.
Twenty-seven dromedary camels, 3-6months of age were included in this study on the
basis of clinical and treatment outcomes during the period from November 2017 to Oc-
tober 2018. Animals were allocated to two groups, the first group (n = 5) was considered
as healthy (control) animals. The second group (n = 22) was clinically showing signs of
hypomagnesemis. Allanimals were subjected to biochemical analysis of serum and rum-
inal fluid. Therapeutic response of the clinically affected animals was assessed after in-
travenous injection of 100 ml calcium-magnesium preparation intramuscularly. injection
of 10ml Vitamin B complex, and oral administration of 2gm Mg sulphate orally for five
consecutive days. Clinically affected camels revealed tetany, star gazing, episodes of
convulsions with erected ears and tail, extension of head and neck, widening and dilata-
tion of nares. Serum and ruminal fluid analysis revealed a significant decreased (p<0.05)
in Mg, Ca, and Phosphorus (P) in clinically affected cases compared to control and trea-
ted groups.Total protein (TP), globulin, aloumin, , urea and creatinine were significantly
higher in clinical cases compared to treated cases. In conclusion, the hypomagnesemic
tetany had a high occurrence in camel calves 3-6 month of age . Furthermore, the treat-
ment regieme of hypomagnesemic tetany had agood threrapeutic response.

Key words: biochemical tests; camel calves; hypomagnesemic tetany; Saudi Arabia

Introduction

Hypomagnesemic tetany is a metabolic dis-  disorders in ruminants (1). Magnesium defi-
order that occurs in a wide range of nutritional ciency results from a reduced ability of the
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calves to absorb dietary magnesium as exoge-
nous dietary supply (2).

Magnesium homeostasis mainly depends on
its absorption from gastrointestinal tract, bioa-
vailability and requirement for milk, but not on
a hormonal feedback system. Any extra Mg is
excreted via urine. Reduced Mg absorption
from the rumen may explain the insufficient in-
flow (3, 4).Consequently, the level of magne-
sium in the blood and extracellular fluid de-
pends onthe balance between input and output
(4).

The calves affected have concurrent hy-
pocalcemia, as they fed milk with low magne-
sium (Mg) concentration. The camel calves fed
with only milk, will be insufficient to maintain
the balance of Mg and calcium (Ca). In lactat-
ing mothers and their camel calves, higher se-
rum values of aluminum (Al) and lower values
of Mg were observed compared to other groups.
It is suggested that the increase in serum Al in
calves might be due to feeding Al-rich milk and
that the decline in Mg concentration might be a
consequence of Al and increased secretion of
parathyroid hormone (5).The efficiency of ab-
sorption during intestinal transit is reduced in
cases of diarrhea (4).

Mild neurological signs with increased ex-
citability occur when there is a critical decrease
in the serum Mg level. However, animal may
not show clinical signs, although there is low
serum Mg level (6). Ingestion of green grasses
caused high rumen pH, with subsequent reduc-
tion of Mg absorption (7).

The most famous clinical signs of hypomag-
nesemic tetany are represented by excitations
and muscle cramps, which are strongly interre-
lated with the concentration of Mg in the cere-
brospinal fluid. It is suggested that the neuro-
logical signs of hypomagnesaemia are induced
by activation of neurons in the cerebrospinal
fluid (3). Therefore, the present study describes
clinical consequences and successful manage-
ment of hypomagnesemic tetany in camel
calves.

Materials and methods
Study area

This clinical study was carried out in central
Saudi Arabia (Al-Qassim, Hermla and Shagra).
Each farm was visited twice monthly to explore
the presence of clinical disease.

Animals and study design

A total of 27 camel calves with age range
from 2-6 months were investigated clinically
and biochemically from November 2016 to
April 2017. 22 camels had history of nervous
signs such as tetany, convulsion, ataxia, stag-
gering gait, muscular tremors and inability to
stand up. Most of the clinical cases were rec-
orded in winter and spring seasons. All the clin-
ically affected animals were treated with Mg
therapy as mentioned below.

Clinical examination

All calves in the control, and clinical groups
were clinically examined as previously docu-
mented (4).

Serum sampling and biochemical analysis

Blood samples from control and diseased
calves were obtained from the jugular vein and
collected into sterile tubes without anti-coagu-
lant. Serum was obtained and stored at -80 °C
till analysis. Serum biochemistry was con-
ducted using commercial Kits (Bio- Mureix) for
spectrophotometric determination of Mg, P, al-
bumin , calcium, potassium, Aluminium, urea
nitrogen, and creatinine (8-15), Globulin and
Albumin/Globulin ratio were calculated.The
parathyroid hormone was measured by radio-
immunoassay (16).

Ruminal fluid collection and analysis

Ruminal samples were collected by stomach
tube from each animal. The samples were cen-
trifuged at 3000 rpm for 15 minutes. The super-
natant layer was transferred to a clean tube and
keep in deep freezer for spectrophotometric de-
termination of Mg, Ca, and P using commercial
Kits (Bio-morieux) and spectrophotometer (spin
lab, Spinreact S.A. Model 2003) as previously
described (17).
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Assessment of therapeutic response

Therapeutic response of the clinical cases
was assessed after a five day treatment with 1V
injection of 100 ml calcium magnesium
borogluconate (Cal-Bor-Mag, kela Pharamceu-
ticals, belgium) daily. In addition, 10 ml of Vit-
amin B complex (corobral, Vetogunol, france)
was given IM and 2gm Mg sulphate were given
orally for 5 days (18).

Statistical analysis

Statistical assessment of the clinical param-
eters, biochemical findings of the control group
and of hypomagnesemic calves before and after
treatment were done using SPSS Ver. 16.0
package program with Student’s paired-t test as
previously described (14). All data were given
as Mean + SEM, and results were considered
significant at P < 0.05.

Results

All the twenty -two animals from twelve dif-
ferent herds in the area were found to express
nervous manifestations such as tetany, convul-
sion, ataxia, staggering gait, muscular tremors
and inability to stand up (Fig.1). There was also
tachypnea, tachycardia and mild elevation of
rectal temperature.

Clinicopathological findingsshowed a sig-
nificant(P < 0.05) decrease in the serum values
of Mg in camels calves before treatment
(0.89£0.09mmol/L) compared with treated
camel calves (1.3+0.2 mmol/L). The other ex-
amined parameters remained within the normal
average in both diseased and normal camels (P
> 0.05). Ruminal fluid analysis showed a sig-
nificant reduction (P<0.05) in Mg, Ca and P in
hypomagnesemic tetany camel calves com-
pared to control animals (Table 1 & 2).

Table 1: Serum biochemical parameters (Mean+ SE) of camel calves with hypomagnesemic tetany before

and after treatment

Parameter Control Diseases Treated
Calcium (mmol/L) 2.6+0.18 2.31+0.3 25404
Chloride (mmol/L) 110.9+1.3 121.5+1.4 112.2+1.5
Cupper (mmol/L) 82.5+1.5 67.2+£2.1 76.6£1.5
Phosphorus (mmol/L) 2.4440.14 2.25+0.3 5.7+0.2
Magnesium (mmol/L) 1.27+0.17 0.89+0.09* 1.3+0.2
Aluminium 2.4+0.17 5.4+0.23 2.8+0.07
Zink (mmol/L) 57.8£1.6 62.6+£2.1 52.6t1.4
Total protein (g/L) 66.4+0.2 80.1+0.28 76+0.2
Albumin (g/L) 38.4+0.08 38.1+0.13 34 +0.1
Globulin (g/L) 28+0.2 42+0.15 42+0.16
Urea(mg/dl) 24.94+0.2 22.07+0.5 22.07+0.4
Creatinine (mg/dl) 1.8+0.1 1.3+0.05 1.3+£0.07

*: means significantly different at p<0.05

Table 2: Calcium, phosphorus and magnesium in ruminal fluid analysis (Mean+ SE) of camel calves with

hypomagnesemic tetany befor and after treatment

Parameter Control Before treat After treat
Mg (mmol/L) 1.23+0.4 0.98 + 0.40" 1.240.5
Ca (mmol/L) 2.840.17 1.6£0.21" 2.84+0.4
P (mmol/L) 1.81+0.12 1.5+0.05" 1.8+0.03

*: means significantly different at p<0.0
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Figure 1: A camel calves suffered from hypomagnesemictetany showing nervous signs (A), tetanic
convulsion and recumbency (B), and star gazing and staggering gait (C)

Discussion

Diseases that cause neurological signs in an-
imals are many and are usually caused by a va-
riety of agents including viruses, parasites, bac-
teria, neuro-toxic chemicals and plant poisons
as well as genetic abnormalities and nutritional
deficiencies (19).Clinical findings of clinical
hypomagnesemia in camel calves were tetanic
convulsions, opisthotonos, star gazing, epi-
sodes of convulsions with erected ears, exten-
sion of head and neck, erected tail, widening
and rotation of the eye ball and dilatation of
nares, similar findings were recorded previ-
ously (18,20).

It has been demonstrated that slow type of
hypomagnesemic tetany is diagnosed in cows
for several months, especially during cold sea-
son. Critical reduction of Mg levels in the
plasma is usually accompanied by clinical signs
of hyperirritability and incoordination. Hypo-
magnesemic tetany is termed the winter tetany,
associated with low dietary Mg, low quality of
feeds and environmental stresses (21).The clin-
ical parameters showed a significant increase
(P<0.05) in the heart and respiratory rates in hy-
pomagnesemic cases than control. Body tem-
perature showed mild increased in hypomag-
nesemic cases compared to control and treated
cases. However, ruminal motility was signifi-
cantly decreased than control. These results
were similar to those recorded in previous stud-

ies (20, 22, 23). The imbalance between cal-
cium and magnesium ratio in extra and intracel-
lular fluid might induce the abnormal function
of nerve fibers in peripheral and/or central nerv-
ous system, which lead to increase in heart rate
and rapid respiration (24). The reduction of ru-
minal motility in diseased cases could be at-
tributed to the biological role of Mg in main-
taining the ruminal contractions (3).The clinical
identification of hypomagnesaemia is usually
made by a combination of clinical history, signs
and response to Mg therapy. The clinical signs
rapidly progress and death occurs within few
hours, but most of animals with hypomagnesae-
mia may found dead (25). In most cases, low
dietary magnesium intake not only produces
clinical signs, but also may need other predis-
posing factors. In the present study the Mg
level was reduced to 0.89mg/dl in clinical te-
tanic cases. The hyperesthesia, the tetany and
convulsion in hypomagnesaemia could be at-
tributed to the central effect or the disturbance
in the neuromuscular junction due to Mg/Ca de-
ficiency (26).This study showed marked in-
crease in aluminum in camel calves with tetany.
It has been demonstrated that increase in serum
Al in calves might be due to feeding Al-rich
milk and that the decline in Mg concentration
might be a consequence of Al and increased se-
cretion of parathyroid hormone (5).Moreover,
release of adrenal glucocorticoid as a result of
stress reaction, causes increased circulating
level of K and decrease Mg transport across the
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choroidal plexus, with subsequent appearance
of the neurological signs (27). Another pathway
is that, the decrease of energy intake inhibits the
rumen fermentation process, with subsequent
decrease of volatile fatty acids and CO> concen-
trations and increase of ammonia concentra-
tion. The decrease of energy intake can also in-
crease the rumen pH due to high ammonia and
low volatile fatty acid with eventual reduction
of the mg absorption (3).

The increased urea level in diseased cases
has been observed also in other studies (29).
Anorexia and starvation associated with the dis-
ease causes protein catabolism and conse-
quently retention of nitrogenous wastes (6). In
ruminants, it is known that when there is low
protein intake, animals can diminish their uri-
nary urea loss, and increase the availability of
nitrogen required for protein synthesis in the ru-
men. (30).

Ruminal fluid showed a significant reduc-
tion (P<0.05) in Mg, Ca and P in hypomag-
nesemic tetany camel calves compared to con-
trol These results were comparable to those rec-
orded in goats with experimentally-induced hy-
pomagnesaemia (29). The Mg concentration in
the diet is a major determinant of it concentra-
tion in the ruminal fluid (31). Therefore, the low
Mg in ruminal fluid could be attributed to low
Mg intake, which consequently leads to low se-
rum Mg levels. In young calves, it has been
known that Mg is absorbed efficiently from the
small intestine. But, when the rumen and retic-
ulum are well developed, they are the main site
of absorption. (32). The absorption of Mg
through ruminal wall depends on its concentra-
tion in the ruminal fluid and efficacy of Mg
transport action (31). There are 2 mechanisms
for Mg absorption from rumen epithelium, the
active and passive mechanisms. Active
transport of Mg across the rumen wall is neces-
sary when Mg in supplement in diet is little, ac-
tive transport of the Mg crosswise the wal of ru-
men is of great importance. However, when
there is high rumen fluid Mg, passive transport
occurs. Passive transport of Mg allow decrease
of concentration gradient into the extracellular
fluid (3).The minimum ruminal fluid Mg level
that activates the passive mechanism is 9.2

mg/dl (33). Because the Mg concentration in ru-
minal fluid of clinical hypomagnesemia was
lower than that level, the passive transport
mechanism of Mg is inactivated.

In conclusion, the results of our investigation
indicate that hypomagnesaemia exists in camel
calves and it should be considered when con-
fronted with cases showing nervous manifesta-
tions.
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