JOURNAL
OF THE |
FACULTY ofF MEDICINg, |
BAGHDAD

Towards The Eradication of Hepatiris B S. Rassam
Original Articles

»

Chromium Concentrations in Iraqi Tanneries. Kassim J. Al-Shamma, gt,

Clinlcal Investigation and Case Report

" Serum Aluminum Levels Of Normal And Cancer Iraqi Patients. A.S.Al-
Niaimi, et. al. 2
Transsexualism: Etiologic Pointers. Halder I. Maghazaji 3

< A Huge Chondrosarcoma Of Left Scapula. N.D. Suleman et. al. Y]
Sweating I‘n Vitiligo In Relation To Electrical Skin Resistance. Khallfa E.

Paynuau 1o

Sharqule, et. al. 49
Acute Diverticulitis of Terminal lleum. Mujalli S. Murshidi 55
67

Brucella Endocarditis. Faleh A.E. Al-Bayati

A Case Of Digoxin Poisoning. R.A. Ahmad, et. al.
Day-Case Surgery In Private Clinic. Bassam A.W. Al-Barzangl, et.al.79
Epldemiological Studies

75

The Epidemiology Of Fatal Falls Reported To Jordan Universty Hospit!
1981-1983 Adnan A.H, Abbas ®

Sickness Absence Among White Collar People In A Diary E"“"p:
(1981-1983). Hikmet Jamil, et, ai,

Vol. 27 No. 4 b
_/

Journm o e Facuny o meuicine -




I

Baghdad 1985 Vol. 27 No. 4
mium concentrations in lIraqj

Tanneries

J. Fac. Med.
Cchro

Kassim J. Al-Shamma m pawser K. Ismail

&Hikmet Jamil @
cology & Toxicology, Col. of Pharmacy Univ. of Baghdad

(1) Dept.of Pharma
cine, Col. of med., Univ. of Baghdad.

(2) Dept. of Community Medi

2Ll Jame Jas o 23 g S aska 36 2at s
- .- - - :.HMI
A2l 8ls fona j lanzime]! (qbwlpﬂl wlilu) LI f-’J'i" dola ol Ll i
i..l,JJIu/lJ“;_,b.Jl.ng_,.wJIﬂ;.w&uUl La.” / ] “. J ‘
‘ 2 & 2 y 42 L. [P H s o
3L 38 b rn b Oy T et 3Ly p3g L1 i okt o dhaall S ol et
- 2 = 4c ; .
e J““g’url‘ubb’bﬁglpfﬂl&._,wgw
ot epinn docd o o) LoS Ll il o 31 o)l L2y i e L
o 1 eltetfledo bl Sl e NI et N
> %J&Fwwbﬂldlyl")b)y!’fﬂlgjw Liie s i ”
‘ b I L8 b pond ey g, S e )l
. deluall oda v olaldl (s sl odn O e

SUMMARY

Chromium | "
waters of the Ira:rvzfm:-s been detected in the air and different
the exposed workers /,Ve § as well as in the plasma and the urine of
chromium were obsarv.ed i: thSIgnlﬁcam i G gl
compared to the contr/s Th 6 plasma and urine of exposed workers
of chromium in the air - '1ese levels were correlcted with the levels
and waters. The results indicated minimal

absorption o
on of chromiy
Workers, m through the skin and the lungs of exposed
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NTRODUTION

im has been used for many years in tanning process(1,2). |
process the more toxic heaxavalant chromium was replaceq by o
cvomium (3:4)- Health effects concemed chromium in tanneries v Y trivalent
pers (5,6.7). ere reported
In Iraq no scientific and systematic study was done on the h
of chromium in tanneries. In attempts to study the hazards | azard
occupation the following study was performed. (i

MATERIAL AND METHODS

1. Measurements of chromium in water, air and biological fluids.

In this study unicam sp 190 single beam atomic absorption spectro photo-
meter, was used for the determination of chromium in water, and sp 2800 was
used for determination of chromium in the biological fluid and air.

a) Water. The method of Miner and Whiteside (8) was used for
the determination of chromium in aquous solution. Some of the
samples required only dilution before reading, others required
digestion with mixture of nitric and perchloric acids, standard
solutions, were prepared from stock chromic nitrate (BDH)’."

b) Biological fluids, the method of salvin and Spraque (9) was

used for the determination of chromium in plasma and urine of

exposed and non-exposed workers (controls).

¥
¢) Air: Samples were collected by AFC 123 personl air samples (caselle)

fitted with fiber glass filter paper. Collection of samples were performed
ples were collected at

during the working day (8 hours duration), another Sam =

*BDH Chemical Ltd. Poole, England.

+Cassella Ltd. London, England.
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tion of the fiterpaper was done with 8 parts it

rs duration)- 5 acld followed by fiiteration and dilution (1¢)
s were then measured by atomic gp,.

sorption. mples
f Biological SamMP=:
2. Collection © 4 blood were collected from 25 adult mgp

urine an
samples of of chromium department, Blood sampleg

fferent parts
g at diffe hepranized tube and centrefuged. The

workin
in

(5ml) was collected
lastic tubes and measuret directly by

dinp
supernated was collecte
P ples were collected from contro|

atomic absorption Similar sam

workers, working at Iraqi sweing lndustry.ﬂ
m in basic chromium sulphate powder.

3. Measurement of chromiu
Samples of chromium sulphate powder were taken from 10 different
patches, specified weight was dissolved and diluted and subjected to the atomic

absorption spectro photometry.

RESULTS
The mean concentration of chromium in basic chromium sulphate
powder used in tanning process was 16.94% w/w which represents a
theoretical quantity of chromium (table 1). Table 1 also shows the
concentrations of chromium inrotating drums. These concentrations
represents about 1/32 of the concentration in the powder, which is
still_high concentration. The concentrations of chromium remained
about the same in the water which comes from the pressing of the
tanned skin (Table 2). However, during retannage process (washing
:: n:::tr::::‘ followed by the addition of other materials), the
of chromium decrease to a significantly low level
(0.015% wiv). The concentration of chromi ter of

um in drainage wa
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gble 1. Concentrationg
; sulphate pO\ldcrOf chromiupy in bag

and ic
tanning process. - rotating g chromjyy

Cmoont'ra.t ion of chromiym R

No. of samples %,,/,, in besic o _
sulphate powler . 0V in

N rotating —
0446
3 16,54 o
4 1793 S
5 1646 ey
6 16425 A
7 17449 0568
¥ 16,42 04525
? 16444 0464
10 1731 04326
mean 1694 0,505
A £ 0.18 *0.034
i aDa 0458 0,108

chromium department at different periods of working hours were also
measured, the mean values were 0.36, 0.04 and 0.001% w./v at 9-9
Am, 9-12 Am and 12-2 pm respectively (Table 3). Significant
differences were found between these values.

Waste water which was collected from all departments ot the im"dzjzz't‘h
tain an average chromium. 5.82x1 0-3% wi/v which i Iow. Ie\r:(l:;:ly I; T el
that in Table 3. The concentrations of chromium were signi

ble 4).
(P<0.001) after biological treatment of waste water (Ta
12



chromium in wate
on 9 . the tanned skinf

o1l
e
Do during : —

No. ©F
gsing ¥ Beie DPrachss

After P;';in
e o -
2 o570 0.0138
3 0.367 000166
4 0.503 :
5 0.543 0.0156
6 0,576 0.0134
7 0.432 0.013
8 04525 0.017
9 0,356 0.0144
10 0.460 0.0135
mean 0.447 0.015
S.Es +0,0277 +0.0005
SeDe 0.,0877 0,0167
t = 15,98
P 0,001

The average concentration of the chromium in the airwas 0.015 mglm‘
during the working day hours and 0.047 mg/m®  ffor the night working hours

(Table 5).

p aam? ® difference was highly significant (p<0.005). This could be due tothe
s Tnh of the powder chromium sulphate to the rotating drums whichis done at
- There were no significant differences in the concentration of chromium

13
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Table 3 = Concentrationg
Jona of chromi:
LS ig;ge water at ditterggtin
working hourg Febiods

o 0%
g:mple £ e concentrationg

1 0.318 :

2 0.336 0.001 eueds

2 0.344 0,011 oo

4 0.388 0.014 020008

5 0.440 0,084 *

6 0.353 0.035

7 0.030

8 0,041
Mean 0.363 0,044 1,106 x 10~
SeEe £0.018 +0.014 £2.9 x 107
SeDe 0,044 0.041 5,95 x 1074

t 14.1 3.5

Table 4 - Concentrations of chromium in waste
water collected during 24 hours from
all departments of the industry
before or after biological treatment

No. of Chromium concentrations |
o Before biologigzl After biological
treatment x 10 $reatment x 10~4
g 62455 . T 0.402
2 10,02 1.125
3 42,9 1.823
2 659 00542
5 115.2 g-‘égg
8 83.55 0.216
9 gg'“ 0.2
10 =
-2 567067 X 10 ?
Meen = 5,828x10 i
oEe T -3 5.15 x 10
S.D. 2,77 x 10 s
Ui = 70301
p 0,001
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¢ chromium in the
concentratggfgmodepartmgnt dur
TPable H* air gg % hours and hight wor
day ing
nours ? chr —
tions of chromiunm
0w 92 i pight working
g dayhgglgins hours 5
— 0,007 0,059
: 0,012 0,059
4 OoOll 00025
: *
Mean = 0.0104 0.0474
SeEe = i 0.0011 i 000072
s.0. = 2.4 x 10° 0.01627
t t = 40356
P 0.001

palsma of exposed workers and controls (Table 6). Similarly the
differences in the concentrations of chromium in the urine of the
exposed workers and controls were not significant (Table 6).

DISCUSSION
The concentration of chromium in the powder of chromium
sulphate was 16.94% w/w, a value similar to that calculated for such
com;.aound (Merk Index, No. 7, 1960). Such powder was added to the
;‘;t:l;nnsirt;::ms used to s.oak t.he skin for the tanning process. The final
lon of chromium in the rotating drums was 0.505% w/V-

15
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rable 6 = gggg;gtrations of ch:
and ur chromi
exposed WOgiggsed %o
s

Wo. of (8) 7%
-« gample omium concentrati
ration
P 8 ug/I00mI "
sma,
wgggggd nonexposed Jriay
i siedls, LN
e Norbans i aet e
1 5 sed
> & 0 workers
0,01 g
2 8 5 0,015 8
5 0 015 0
‘o1 3 0.003
2 e ‘o1 Q<0 0,02
? Gyt 0 4 15 0,02
8 0.01 E 0 o
5 oo 0,01 0 0,02
12 0.02 4 0.02 0:02
13 0.02 o 0,02 0
14 0.02 Soot 9s0 0
15 0.02 iy 005 0
16 0.02 2:08 oot 0102
17 0.02 Qa2 0,08 .02
18 0o i 0204 0"
19 0.01 0.3 0
% 2 8'015 0,015 0
21 0.02 8‘8%5
22 005 052
23 0.01 94022
I cies
25 0,02 ?
2 ; 0
Mean 0,011 0.
Ahes . .0078 0.014 0.,0088
+0,001 +000017 +0,0024 +0,00207
7.6x1072 0,012 9.253x10™

SeDe 705x10-3

d capable for inducing contact

(11)- The concentration of
in was similar to its

ty could be dueto the
annage

on was relatively high an
ea pigs
g the tanned sk
this similari
omium. In the ret

This concentrati
type of hypersensitivity in guin

chromium in water after pressin
concentration in the rotating drum,

saturation of the tanned skin wit
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hing with water was done and the min
Utg

process, New was
ared in the washing (0.015% w/v) rep,e uahmie

of chromium appe

unabsorbed chromium . y
In the drainage water, the concentrations of chromium megg,
: u
pending on the im@ of collection of the samples. red ey, =

Additionof chromium sulphate powder done at night to the -
and the skin was left in the drum overnight. In the moming, the i Mumg
empty from their water content and chromium content of this water g ms
(7-9 Am) represented the highest quantity; several washing were tht'ant :‘: :
the tanned skin and the two concentrations at 9-12 Am and 12:2 pp 4 :::m

ted the signiﬁcantly lower concentrations.

represen )
Statistically difference was found between the concentrations of ch
TOmiym

in the drainage water before and after biological treatment (P<0.001). Thigipg

cated the efficiency of the treatment in removing chromium, since the °hrom1u' 3
concentration decreased by about 100. The concentration of chromium i th':
drainage water of the chromium department.This may be due to the dilution ang

precipitation occur between different chemicals from the other departments of

the tannery. _
Statistical difference was found between the concentartions of chromium

during the working day hours and night working hours (P <0.005).
This could be due to the chromium sulphate powder which was addedto |

the rotating drums at night, However these concentration were below TLV for

chromium (TLV for chromium is 0.5 mg/m® ).

No significant differences in the concentratio
found between the exposed workers and controls. This indicated minimal ab-
sorption of chromium through the skin and the lung of the workers. Since the
skin absorption of the trivalent chromium is very low (12,1 3)andthe concentré
tion of the chromium in the air was within the TLV. Urinary level of chromiumin
exposed workers was 0.014//100 ml compared with the control 0.0088

100ml. These values were statistically insignificant increase in the conce’™

17
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tion of the chromium in the body of the workers
main route of excretion of chromium (14,15), » 8ince the urine represents the
In oonclu.slon, the concentration of chromium in the

in contact \'N.Ith the skin of workers is relatively hi hwater that might come
hyperesensmve reaction.However, the concentration aa an.d might induce a
air.plasmaand urinary levels of chromium for exposed w;k within the TLV in the
mal values. The work is in progress to define the health haz:rr:: ;r:h“::hlln nor-

mium in

tanneries.
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