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3 Abstract

Serum cal<:1um phosphorus alkalme phosphatase and serum |

/ ‘albumm were estlmated in 45 workers in Meshraq sulfur ﬁelds and in 45 : '

Vpeople far from these fields as a control group. Blood samples were taken

‘w1thout tourmquet These tests were performed at the laboratory of

.Department of Clinical Chemistry, Mosul Medical College
~ The results showed that there was mgmﬁcant decrease in the level

of serum calcium and phosphorus in those Wth_Orked in Meshrag sulfur

~ field compared to control group. There was significant increase in serum

alkaline phosphatase activity in Meshraq sulfur field worker compared to

“control group. There was no significant difference in the level of serum

’albumin between the two groups. The osteomalacia like changes in bone
functionv test was significantly higherlnkMeshraq sulfur field workers in
comparison to control group. |

It was eoncluded from the mentioned abovbe results that there is
high incidence of osteomalacia in those who work in Meshraq sulfur field
and this in turn might explain some of bone and joints pain from which

Meshraq sulfur field workers complain

Key words: Sulfur pollution, Bone function test, Osteomalacia.

Introduction:

Sulfur as a naturally occurring element is very necessary for life,
however, when oxidation of sulfur occurs, sulphuric acid can be formed,

leading to free radical pathology'. Sources of sulfur pollution included,

~ combustion of fuels in power stations, motor vehicle emissions, industrial

processes , waste disposal and in domestic situations as a food
preservative, e.g. in dried fruits"*?. Levels of sulfur dioxide can be

present in the atmosphere in certain climatic conditions, especially in
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. smog Sulfur d10x1de gas can become further ox1dlzed by air enrlched
with water droplets and ozone partlcularly in the presence of fog or
' cloudy a1r thxs causes the formatlon of free radical'. The reaction »
: between SOZ, water and ozone resultmg in sulphurlc ac1d this react1on is |
“’dfacﬂltated by the - presence of hydrocarbons and partlculates (such as
heavy metals like)'. It is well—known that cadmium and alummum‘,y
toxicity cause osteomalac1a in bone 23, ’ ‘Osteomalaciasis disorders in

Wthh mmerahzatlon of the or gamc matrxx of the skelton is defective °.

Meshraq sulfur ﬁelds started at l970s it is srtuated 50 km to the

south of Mosul It is one of the largest sulfur ﬁelds in the world Durmg _

: Apl‘l] May and June 2003 huge burn of the felds causes wide sulphur

perfumes pollutlon More than 300000 tons of sulfur was burned. The

~ damaging effects extended on a wide area around the felds, its damaging
- effect was largely on farms and differjertt plants. The wide pollution with

- sulfur perfumes in Meshraq area and the frequent complains of Meshraq

sulfur fields workels from bones and Jomts pain stimulate us to

" investigate the relatlon between sulfur. perfumes exposure and bone

function tests. . |
The aim of this study was to assess the bone function test in
Meshraq sulfur field workers, looking. for a relation between sulfur

perfumes exposure in Meshraq sulfur field workers and bone profile test

reflected on by calcium, phosphorus, and alkaline phosphates in the

serum.

- Materials and Methods:
Between July- September 2005, bone function tests done to 45’

workers in Meshraq sulfur fields whom they complain of arthralgla and to

45 normal persons. Blood samples (5 ml) were obtained from 45 workers

in Meshraq sulfur fields and from 45 apparentlyhealthy persons as
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control group by ante cubltal venepuncture between 8 a. m. and 9 a.m.
wrthout tourmquet The mean age of the workers of Meshraq sulfur ﬁelds
were 44 years, their mean duration of workmg in Meshraq sulfur ﬁelds ,
was 16.4 years. The control group was selected from areas far fromthel
fields (from Mosul city) with the same age and sex, the control had no
orthopaedic complaint, 'andv their mean age was 43.5 years. »All' the
workers and the control group were males. | | |
Immediate centrlfugatlon at 3000 rpm for 15 minutes was camed
out. Serum samples were collected in a small container and stored in deep
freeze at -20°C wa1t1ng for analysrs Before conducting the assay, thawmg ,
of the samples were allowed to take place at 4°C. Serum calcrum
phosphorus, alkaline phosphatase activity, and serum albumin
measurements were performed in the clinical chemistry Laboratory,
Department of biochemistry in Mosul Medical College.
The calcium phosphate product measured in the two groups. The

calcium phosphate product (derived by multiplying- calcium and
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diagnostic.
The statistical analysis was carried out by student’s (t) test. A p-
value of < 0.05 was considered statistically significant. Chi- square (X?)

was used for statistical analysis of qualitative data.

Results:

The results of mean serum calcium of workers in Meshraq sulfur
fields were 2.158 mmol /dl with standard deviation 0.098. While that of
the control group was 2.28 mmol /dl with standard deviation 0.1, so there

was a significant difference (Table -1). The mean of serum phosphorus of
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workers  in Meshfaqv ﬁélds g.,roup'was .98 "m'mol /dl with standard |

deviation O 1. While that of the control group was 1.138 m mol /di and
standard deV1at10n of 0.105, so there was a 51gn1ﬁcant difference between
the two groups (p < 0.001) (Table-]).

The mean of serum alkaline phosphatase in the WOrkers in Meshraq

fields was 12.3 KAU with standard deviation 1.992, while that of the |

control group was 7.044 with standard déviation 1.167 and there was a

significant difference (p <0.001) (Table-1). The mean of serum albumm

“was 3.834 gm/ dl in the workers in Meshxaq fields with standard

dev1at10n 0.225. While that of the control group was 3.789 gm/dl with
standard deviation 0.200 in the control group. There was no signiﬁcant
difference between the two groups (Table-1).

The calcium phosphate product was less than 2.4 (indicate
osteomalacia) in 21 patients from Meshraq sulfur ficld workers, and in
one of the control group. The difference was highly significant (p <.001).
Discussion: |

’I"l}é:l'e is compelling evidence that SO, has deleterious effects on

human health®*®. From this study there was a decrease in the level of

serum calcium and phosphate and an increase in serum alkaline

phosphatase in Meshraq sulfur field workers. The results of Meshraq
sulfur field workers were in favor of osteomalacia. These changes are
common to almost all types of osteomalacia. Osteomalacias are disorders
in which mineralization of the organic matrix of the skelton is defective °.
The incidence of osteomalacia is very common in Meshraq sulfur field
workers. It is difficult to determine exactly the clear cause of these bone
changes; since it is not known wither these changes result from sulfur
compounds directly or from a secondary effect of aluminurn or cadmium
toxicity or from other toxic factors. Further study is needed to explain

these findings and to study the extent of these changes in the population
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l1v1ng around these ﬁelds and to study the other effect of sulfur pollutlon;‘j'-isii: A
~‘on human health anlmals plants and env1ronment ” & Lo -
In nature amd rain 1s formed by the wet prec1p1tat10n of sulphurlc and .

' mtrlc ac1ds caused by the burnmg of foss1l fuels The rain affected by the
: sulfur and nitrogen ox1des is very acidic"?. Rain will ac1d1fy ground-”.
water and s01l Water ofa low pH will leach out metals l1ke cadmlum and’; s
’, lead it also causes alumlnum salts to dlssolve These metals w1ll:"_
damage plants and may be toxic to ammals and they are a known cause of i
| osteomalacia. "**. Thus the fate of sulfur and sulfur dioxide is closely '

lmked from the atmosphere to the s01l and w1ll affect the entire food

l23

The acxdlty (sulfur related) of diet initiates and pelpetmtes bonc

demineralization as seen by serial bone mmual density studlcs done by

~direct photon absorplometry The reduced acid load, milk and 1ts

products which are very rich source of calcium, and mucascd VItamm
and mineral content of vegetarian food makes it the preferred food for
x . o e v . . 89 = o . _
preventing joint and bone complications ™. Furthermore, it has also been
noticed that there is a very strong relationship between joint pains like

'frozen shoulder, cervical spondylosis and arthritis and the kind‘ of food

* taken. The high sulfur content of the food causes acidification of the

blood which melts the bones in an attempt to buffer this excess acid load.
The kind of food leads to excess acid load in the blood which the kidneys
are unable to cope with, Hence this acid causes i_nﬂammati()n of all
joints”®, |

It was concluded that prolonged exposure to sulfur foams in

Meshraq sulphur field workers causes osteomalac1a and it is essential to

study this problem in more details. It is essential to protect workers and

local population from sulfur pollution and to initiate a health programme

to treat these effects in the future.
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on between serum calcium, phosphorus,

_alkdline,plfbsp’?“‘ei i

* and albumin in Meshraq sulphur field’s workers and control group. -
Blood | group | Mean Standard | t- value | significant
test.. | |deviation 4 b e
Serum case . |2.158 |0.098 6.051 0.001 .
Calcium control | 2.280 0.100 ' U
in mmol/ dl L e ,

Serum case 10.980 |0.100 8.584 0.001
phosphorus | control | 1138 | 0.105 :
in mmol/dl |- s : s
Serum | case 12300 | 1992 15.464 0.001
alkaline i ' '
phosphatase control | 7.044 1.167
in KA Unit ' L i v
Serum case | 3.834 0225 1.026 N.S
albumin — ' ,

| control }3.789 0.200

\_Qggm/ dl




