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— Abstract —

Olfactory Function in Chromium Exposed Workers Without Nasal
Septum Perforation

Jae-Wook Choi", Soung-Hee Lee, Yeon-Kuk Choi, Eun-il Lee, Hae-Joon Kim

Department of Preventive Medicine, Institute for Occupational and Environmental Health,
College of Medicine, Korea University, Seoul, Korea

Objectives : The chrome-induced olfactory alterations is caused by inhalation of
chromic acid, a highly corrossive and toxic materials. And nasal septum perforation(NSP)
has been suspected with possible causative factor of olfactory alterations. To our knowl-
edge, there has been no report of the detailed findings of the olfactory alterations in
chrome exposed subjects without nasal septum perforation(NSP). So we present the
results of olfactory function test measured by T&T olfactometer and olfactometer percep-
tion test among chromium exposed workers without NSP.

Methods : We performed this study in 25 study subjects and 25 control subjects
matched with age, alcohol and smoking. All of subjects are man. We performed olfactory
function test measured by T&T olfactometer and olfactometer perception test.

Results :

1) The age distribution of the subjects involved in this study was from 20 to 54 years
old (average 33.3 years old) and the mean duration exposed to chromium was from
64.9 months.

2) The olfactory function was checked by detection and recognition thresholds in five
odorants. The detection thresholds of exposed group dealing with chromium were
significantly increased in A and B ordorants than nonexposed group. The recogni-
tion thresholds of exposed group were significantly increased in D ordorants than
nonexposed group.

3) The mean threshold of olfactometer perception test of exposed group were more
increased than nonexposed group. But thresholds difference did not show statistical
significance.

4) The detection thresholds of A and D ordorants, recognition threshold of C ordorants
and thresholds of olfactometer perception test were increased in the relation with
duration of chrome exposure.

Conclusions : There has been no remarkable alterations in olfactory sense(T&T olfac-

tometer and Olfactometer Perception Test) in subjects without nasal septum
perforation(NSP) exposed to chromic acid.
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Table 1. General characteristics of study subjects
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(Mean *+ S.D.)

Variables Nonexposed group Exposed group
Age(years ) 32.36+ 6.68 32.48+ 6.46
Duration(months) 62.16+ 9.46 65.64+ 9.11
Smoking(No./days) 18.11+ 6.99 16.74+ 5.12
Alcohol (g/weeks) 86.17+19.10 93.33%+21.30
U-chrome(ug/ [ ) 2.13+ 1.99 3.29+ 2.59
S-chrome(ug/dl) 0.10+ 0.21 0.31+ 0.58

The data was analyzed by T-test.
U-chrome(ug/ 1)
S-chrome(ug/dl)
Nonexposed group : 25 male workers
Exposed group : 25 male workers
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Table 2. Abnormal nasal subjective symptoms between exposed and nonexposed group

Nonexposed group Exposed group
1. Dryness” 6(24%) 12(50%)
2. Nasal secretion 3(12%) 1( 4%)
3. Obstruction” 1( 4%) 9(37%)
4. Bleeding, inflammation”® 3(12%) 13(52%)
5. Difficulty in smell* 0( 0%) 4(17%)
6. Difficulty in taste 0( 0%) 1( 4%)
7. Nasal septum deviation” 0( 0%) 8(32%)
Total 25 25

© p<0.05
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Table 3. Abnormal nasal physical findings between exposed and nonexposed group

)

Nonexposed group Exposed group

1. Abnormal nasal secretion™ 1( 4%) 7(28%)

2. Abnormal nasal mucosa” 11(44%) 18(72%)

3. Nasal Obstruction” 13(52%) 24(96%)
Total 25 25

" p<0.05

Table 4. Detection thresholds in nonexposed group and exposed group to chromium

"_Oi

o7

Threshold(M+SD)
Odorants
Nonexposed group Exposed group
A* -0.52+0.31 0.12+0.25
B* -0.36+0.26 0.40+0.22
C -1.16%+0.20 -1.36+0.22
D -1.28+0.24 -1.36+0.19
E -0.92+0.29 -0.32+0.32
The data was analyzed by t-test.
* 1 p<0.05
A : B-phenyl ethyl alcohol
B : methyl cyclopentenolone
C @ iso-valeric acid
D : 7undecalactone
E ' skatole
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Fig. 2. Comparision of detection threshold in T
& T olfactometer test
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Fig. 3. Comparision of recognition threshold in
T & T olfactometer test
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Table 5. Recognition thresholds in nonexposed group and exposed group to chromium

Threshold(M+SD)
Odorants
Nonexposed group Exposed group

A 1.80+£0.51 2.28+0.31
B 2.00+0.45 2.28+0.39
C -0.20+0.29 0.44+0.42
D* 0.28+0.41 2.44+0.60
E 2.08+0.45 2.20+0.35
* 1 p<0.05

Table 6. Difference between detection & recognition thresholds in nonexposed

group and exposed group to chromium

RT-DT Threshold(M+SD)

Odorants
Nonexposed group Exposed group

A 2.32+0.21 2.16+0.21
B 2.36+0.31 1.88+0.19
C 0.96%0.15 1.80+0.14
D* 1.56+0.20 3.70+0.21
E 3.00+0.41 2.52+0.37
* 1 p<0.05

Table 7. Olfactometer perception thresholds test in nonexposed group and exposed

group to chromium

Nonexposed group

Exposed group

ordor threshold 12.00£3.72 12.40+£3.33
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Table 8. Correlations between each materials and some variables in exposed group to chromium.

Dura A- A- B- B-
OPT
-tion DT RT

Age

C- C- D- D E- E- Blood Urine

DT RT Cr Cr

* Above correlation coefficients were describe only in case of p<0.05.
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