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SUMMARY

The present study have been carried out to investigate the effect
of fluorine, sulphur dioxde and sulphur trioxide gases emitted from
Manqubad Super-phosphate Factory, Assiut province, Egypt. which
pollute the area around the factory and affect animal health.

During this investigation 114 camels were chosen from different areas
at various distances from the factory. The affected animals showed
various clinical signs of chronic fluorine and sulphur intoxications.
These signs included emaciation, paleness of the mucous membranes,
anaemia, general poor health and dental lesions, in the form of staining
mottling, browish discolouration and wearing of the teeth.

As a conclusion camels present in highly polluted areas were affected
by the toxic fumes and showed the signs of intoxication. Camels
like other animal species showed the symptoms of fluorosis and sulphur-
osis.

Finally it is important to prevent or even minimize the environmental
pollution by sulphur and fluoride compounds to protect the animal
health and production.

INTRODUCTION

Industerial pollutin is today a serious problem which arises great interest not only among
research workers but also among the general puplic and medicine. The problem require a study
of medical and veterinary aspects. Pollutants are specially harmfull to animals, when emitted
into etmosphere by industry (fluoride, sulphur and sulphur oxides). Industerial fluorosis in livestock
is today a disorder well known by veterinarians in all industerial countries (ENDER, 1969).

Chronic Fluorosis:

BODDIE (1947) recorded variation in effects produced by fluorine ingestion. The author
stated that dental fluorosis involved the permanent teeth. The obvious sings were mottling of
incisors, thining, wearing away with the upper edge breaks and projected little above the level

* This is part of M.V.5c. thesis presented by A.S. Sayed, Faculty of Vet. Med., Assiut University.
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nf the gum. The author added that in heavy contamination there will be signs of generalized
effects, loss of appetite, stiffness, lameness, and articular pain. Similar signs were recorded
by BLAKEMORE, et al. (1948), AGATE, et al. (1949), TOWERS (1954), BURNS and ALLCROFT
(1964), CRISMAN,:t—;L (1979). ABD-ALL (1980). and KARRAM (1982) summarized the clinical
signs of chronic industerial fluosis as dental changes of various degree in sheep and goat respect-
ively. These changes varies from brownish colouration to mottling and wearing of teeth with
bulging of the later above the gum level. Debility and emaciation were major signs in these

animals.

Chronic _Sulphurosis:

UNDERWOOD (1962) described anemia, neonatal ataxia, loss of wool and bone fracture
in sheep suffering from sulphate poisoning.

IBRAHIM (1980) recorded that chronic sulphurosis in sheep and goat reared at the vicinity
of super-phosphate factory inducted emaciation, palness of mucous membranes, dehydrated skin
and tuft of wool.

WEETH and CAPPS (1972) recorded that heifers consumed 2814 PPm. sulphate were anem-
ic, emaciated and showed reduction in weight gain.

IBRAHIM (1983) mentioned that the main toxic signs of sulphur poisoning in buffaloes
were emaciation, rough easity detached hair, paleness of nasal and coniunctival mucous membra-
nes, and often enteritis with signs of dehydration, respiratory destress.

At Assiut Governorate, Egypt, Manqubad Superphosphate Factory was established. During
the industrial process of manufacturing the fertilizer, fumes and wastes were emitted polluting
the area around the factory. These fumes and wastes contained mainly 5S0,, SO, and hydrofiuoric
(Hf) gases. Animals in the areas around the factory suffer from chronic fluorosis and sulphurosis
(ABD-ELALL, 1980; KARRAM, 1982; IBRAHIM, 1983).

The present study aimed to investigate the clinical manifestations of chronic fluorosis
and sulphurosis in camels supported by determination of fluorine and sulphur levels in blood
serum of affected animals.

MATERIAL and METHODS

Materials:

A total number of 114 camels (Camelus dromedorious) were examined in the present study.
The animals were selected from different areas around Manqubad superphosphate factory (Fig.3)
Assiut Governorate, Egypt, to investigate the effect of the factory by-products specially fluorine
and sulphur compounds upon the examined animals. By clinical and laboratory examination 55
camels showed the clinical signs of intoxication and the rest (22) were proved to be clinically
healthy. Animals of the control group (37) were chosen from area far away from the factory.

Blood serum samples were obtained from jugular vein according to the method of COlEs
(1980). The non haemolysed serum samples were used for determination of fluoride and sulphur
levels.
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Wl Lnodss

Determination of fluoride (p.p.m):

Fluoride inos were cdetermined by fluoride electrode using ion analyzer EA 290, Orion Resear-

eh, according the method of FRAY and TAVES (1970).

Determination of Sulphur (mg%):
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Fig- (4): Normal colouration of teeth.

Fig. (5} Dental fluorosis showing brownish discolouration.

Fig. (6): Dental fluorosis showing dark brown colour of teeth.

Fig. (7 Dental fluorosis showing nearly complete attrition of the teeth to be at the level
of the gum.
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Table (1)

Serum fluoride levels (ppm) of the examined camels at the studied areas

Localities

Distance from
the factary
(Km.)

Animals

Males

Females

Gaz.El-Akrad

adjacent to

19.00+3.00%*

12.50+0.70%*

the factory 7-35 7-18
Ezb.Mohamed 1.5-2.5 12.00+40.93%= 8.90+1.62%»
9-16 8-13
Gaz.El-Tawabyia 0.5-1.0 4.40+40.33 4.50+1.24
3.90-5.00 1.20-7.40
Manquabad 1.2 5.80+0.53+ 5.90+0.31+
3.50-7.60 5.00-6.50
P . 4.80+1.14 3.63+0.127
2.70-6.60 1.10-5.10
El-Nalidyia & 2.5440.70 3.30+0.60
1.20-6.30 2.10-5.00
Hsitaiut - 3.03+0.19 3.00+0.16
2.00-5.20 1.90-4.30
% LsD( ¢ 0.61)
* LSDC t 0,05)
+ Standard error.
ANOVA of serum fluoride levels(ppm).
Sl 5.S5. M:5.5. F
Area 2535.1 422.52 38.01%=
Sex 92.89 92.89 8.356%+
Interaction 161.5 26.92 2.42%
Error 1089.4 11.116
Total 111 3878.9
** Highly significant (P  0.01)
* Significant (P 0,05).

Assiut Vet.Med.l. Vol. 21, No. 41, 1989.
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Table (2)
Serum sulphur levels (mg%) of the examined camels at the studied areas
o e
Distance from Animals
Localities the factory Wi les Females
(km.)
adj. to the 2085.5+295,g%* 1352.1:261.76'*
Gaz.El-Akred factory = ;
1090-3847 1360-3122
N S 1705.74279.2%+ 2011.34218, 10%e
1090-2885 1450-2473
Gaz, El-Tawabyiag 0.50-1.00 1926.6+527, 6%+ 2273-8:“43.4'*
1090-2900 1687-3847
Manquabad 1.00-2.00 1771.3:25@.1'* 1732.81293.5**.
1136-2880 937-2363
Iiwan 2 981.32159.9  928.0.4163.9
687-1237 714-1250
El-Halidyia 4 B86.3+ 45,93 736.0: 96.043
687-1094 1020-612
€
— - 449.245) g 503.4+ 67.8
220-1090 2 274-820

LSD (t o0.01).
LSD (t 0.05).
Standard error.

I+ % %

ANOVA of serum sulphur levels (mg%)

S v, D.F. ) S.5. Mi5.5. F.
Areas 6 48760337.7 8126722.95 23.499%%
Sex 1 266835.,7 266835,7 0.772 N.s,

Interaction 6 530329.7 88388.28 0.256 N.S.
Error 93 32162573.2 345834,12
Total 106 81720074,0

** Highly significant (p 0.01)
* Significant (p 0.05)
N.S.:Non significant.
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