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SUMMARY

The present study investigated the levels of sulphur in both macro
and microenvironment of goats in El Akrad village near the superphos-
phate factory at Assiut Governorate. The analytical levels indicated
a significant increase in sulphur in macro-environment (feedstuffs and
water) correlated with the microenvironment (serum, urine, kidney

and liver). The related element copper and iron showed a variable
levels in both macro and microenviroment.
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INTRODUCTION

Recently, poisoning of animals with sulphur from environmental pollution has
been reported. Garzing animals exposed to industrial emissions may become poisoned
by sulphur dioxide. In addition, sudden exposure to hydrogen sulphide emitted from
a slurry tank, especially when the tank is agitated, may be fatal (BUCK, et al. 1973).
Animals confined to industrial areas, near smelters, may become poisoned by sulphur
dioxide as may animals confined near power plants or factories burning large amounts
of coal. Exposure of grazing animals to a sulphur dioxide concentration of 500 ppm
for 1 hr, is dangerous (HATCH, 1977). He also found that sudden exposure to 400
PPm may be quickly fatal. JANOWSKI and CHMIELOWIEG (1981) reported cases of
poisoning of cattle with sulphur from environmental pollution. Cattle within 1 km of
a sulphur mine were exposed to sulphur dusts, sulphur dioxide, and hydrogen sulphide.
The author added that, poisoning was associated with lesions of respiratory and digest-
ive symptoms. Sulphur poisoning manifested by depression of animals, colicy pain, unwill-
ing to stand. Fast and shallow breathing beside smell of hydrogen sulphide. Apparent
diarrhoea was characterised by blackish colouration (IBRAHIM, 1983).

From the available litrature research on contineous chronic toxicity by sulphur
oxides gasses are very scanty in both man and animals.

The superphosphate plant constitutes an important source of sulphur oxides.
A matter which appeared from the litratures toc be a real danger of all biological
systems in the locality. That is why the present work was planned in order to elucid-
ate the effect of the emitted pollutants on the goats which are the main animals
rearing this area.

This work dealed with the toxicological effects on the foetal or premature anim-
als rearing the same area. The work aimed also to deal with the interaction of sulphur
with other related elements present in animal tissues.

I3

MATERIAL and METHODS

The animal material used in this work were taken from Ezbet El Akrad. This
a rural area 0.5 km away at the south of the superphosphate plant and in the wind
direction. Most of the fumes that emitted from the factory were carried out to this
area directly.

Thirty five goats were used in the investigation. Twenty three animals were
selected from the area of study according to their symptoms of cachexia and loss
of hair.
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10 adult non pregnant (1.5-3 years).
5 pregnant at the 4th month of pregnancy.
8 young goats (8-12 weeks old).

The control animals were taken randomly from El Nokhaila village 32 km to
the south of the source of emmision.

5 adult non pregnant (1.5-3 years).
3 pregnant at the 4th month of gestation.
4 youngs at the B-12 weeks oid.

All selected goats reared the same locality exclusively and never get cotact
at any period to the area of the study. There were no other sources of pollution
near around.

Four feed stuff samples (barseem, tibn, wheat and grass) were collected during
the growing season from the examined area. Sulphur, copper and iron were estimated
in the fresh homogenised substances. Twenty ground and surface water samples were
taken from different localities in the examined area for sulphur estimation. Serum
samples were analysed for S, Cu, and Fe. Voided urine samples were examined for
estimation of the elemental status that estimated in serum. Sulphur, copper and iron
were estimated after SEINFELD (1975) and FRANGENBERG (1986) respectively.

RESULTS

Results obtained were recorded in table (1) for sulphur, copper and iron in feed-
stuffs and water. Tables 2, 3 and 4 for sulphur, copper and iron respectively in serum,
urine and tissues.

DISCUSSION

Environmental polutionis one of the most hazardous agents to animals and man
health status. Industrialization added more hazards to the environment.

In" Assiut Governorate the fertliser manufacturing operation is one of the main
sources contributed to air pollution, which takes place from the emitted sulphur oxides.
The deleterios effects of the emitted gasses on animal health could be recognised
from the clinical point of view as a rather retardation of the general health status.

Macroenvironmental studies considered the first necessary step for evaluating
the toxic hazards to animals and man. Analysis of water samples from the studied
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area revealed a sulphur levels of (75.73+6.34 and 64.20+9.4 mg%) in surface and deep
water respectively which are higher than the control water samples (36.20+5.2 and
32.15+8.2 mg%) respectively. The recorded sulphur levels in water were higher than
the recommended maximum limits 25 mg% according to TWORT, et al. (1974).

Plants absorb sulphur dioxide mainly be gasseous diffusion through the stomata
(MANSFIELD and MAIJERNIK, 1970). Upon diffusion through the stomata gasseous SO,
dissolves in water on the moist cellular surfaces to form sulphite (SO,)% bisulphite
(HSO,) and other ionic species. Plant can overcome these phytotoxic effects by convert-
ing culphites to sulphates to a less toxic forms, (THOMAS, et al. 1943). Analysis of
sulphur in plants showed an increased levels in all vegetations discussed indicating
an atmospheric exposure and absorption of the plant components to the gasseous S0,
and their accumulations into the plant tissues. The sulphur levels reached 0.15% in
Wheat, 0.137% in Barseem, 0.074% in Grass and 0.107% in Tibn.

The results of feedstuifs showed a significant increase in iron, while on the
other hand copper levels were significantly decreased.

Sulphur analysis revealed that both serum and urine levels in exposed animals
recorded significant higher amounts than control goats.

Mormal serum iron levels indicated minor effect of sulphur on iron metabolism.
The relatively higher sulphur levels in serum and urine in the exposed goats indicated
some sort of correlation between the two fluids, a fact which was previously stated
by IBRAHIM (1980). Kidney and liver sulphur levels in exposed animals showed a highly
significant increase than control goats. Copper analysis revealed no deleterious effect
of sulphur oxides on Cu levels in blood serum. Urine analysis revealed .lower Cu levels
in exposed goats than in control except for youngs. Liver copper concentrations reveal-
ed a normal levels however the pregnant exposed animals showed the lowest mean
levels which could be attributed to the active mobilisation of Cu from the maternal
to the foetal side. The residues of Cu in exposed pregnant goats was also lower than
respective control levels. This could threw a light on sulphates counteraction. :

The correlation between our evidence of sulphur levels in water and feedstuffs,
with that obtained in goats serum, urine, kidney and liver, support the obtained results.
The previous studies by IBRAHIM (1983) in buffaloes and SHEHATA, et al. (1989)
also ensured the direction of the present findings.

The high levels of sulphur in animal feed affect the mucous membranes, gastroint-
estinal tract, and central nervous system. Moreover, the effect of animal requirements
may contribute through disturbing the levels of copper which reflected clinically in
the form of cachexia, aneamia and loss of hair.
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Table (1): Feedstuff and water analysis in exposed area.

Elomiot : Sulphur Copper Iron
Exposed Control Exposed Control Exposed Control

wheat  151.6#12.3% 62.2103.9 3.81+.003% 4.46+.056 80+ 2.99" 44+ 1.1
Barseem 137.0+09.5 127.0%13.2 10.15+.190  10.71x.360 1920+14.95" 1011+12.1
Grass ~ 74.2% 3.1° 49.3+ 2.6 10.42+.042° 16.77+.049 3236+95.00 2326+91.2
Tibn 107.1+ 5.7" 54.0% 3.9 2.67+.016" 3.63+.007 912+14.6 820+ 7.7

Surface 735.7% 6.3® 36.2+ 5.2 - - = -
Water

Deep 64.2¢ 9.4® 32.2+ 8.2 - - - 3
Water %

@ : Significant at p < 0.035
. " at p < 0.001
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Table €2): Sulphur leveles in serum, urine, liver and kidmeys of goata
animal group serum(mgx) urineCmgx) liverCmg®) kidney(mg%)
adult non Exposed 0.720 .,/ 1.48" 0.600 .,/ 2.76" 4.06%1.67" 7.4141.22%
pregnants Control 0.008 .,~ 1.48 0.008 .,~ 1.63 0.30+0.20 0.50+0.40
pregnant Exposed 0.730 .,~ 1.24" 0.690 .,/ 1.40" 5.04+1.90° 5.05+1.99%

Control 0.013 .,~ 1.09 0.011 .,/ 1.16 1.3040.10 0.20+0.01
youngs Exposed 0.900 .,~ 1.22° 0.890 .,~ 1.20° &.60+1.80% 4.50+1.79%

Control 0.007 .,”7 1.7 0.009 .,~” 1.61 0.40+0.30 0.40+0.04
roetuses, Exposed 0.30x0.10 0.62+0.1

: Control 0.17+0.06 0.401+0.0

% : Slgniricant at p < 0.05

@ R at p € 0.01

. 2 at p < 0.001

Table ¢3): Copper conc.in serum, urine and liver of goaia [ppml

anlEal group serum urine liver
u molrsL u mol-sL ppm
adult non Exposed 15.5+1.06 1.00 .,” 1.13 . 58.361x33.30
pregnants Control 12.4#1.93 2.20 .,”7 0.84 49.12+47.69
pregnant Exposed 13.2%4.80 0.40 .. ,70.90 28.38+25.20
Control 13.0+1.73 Q.30 .72 0.857 78.30+£25.36
youngs Exposed 12.5+2.20 0.57 .,0.93 52.91+16.50
Control 11.8+1.26° 0.50 ., 1.00 47.23+11.14
foetuses Exposed 56.72+ 9.20
65.10+ 2.36

Control

Table (4): Iron conc.in serum of goats (umolr L)

animals group serum
adult non Exposed 13.31+1.83%
pregnants Control 18.06%1.20
pregnant Exposed 18.20+1.03
Control 16.97x1.90
youngs Exposed 17.41+3.28
Control 14.65+2.60

$ : Significant at p < 0.05
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