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Diseases due to ultraviolet radiation in Antarctic wintering personnel:
Analysis of geneses, seasonal change and annual variation

Giichirou Ohno! and Takahiro Miyata?

Abstract: The incidences of diseases due to UV radiation in wintering person-
nel of the Japanese Antarctic Research Expedition (JARE) were studied. Medical
consultations of JARE-39 included 199 cases, 8 of which were due to UV radiation;
photo dermatitis, dermatitis. angular cheilosis, cheilosis and UV ophthalmia, all of
which were observed near the face. The intensity of UVB radiation from the
horizontal direction was measured. It was found that low solar elevation angle
and high snow surface reflection enhanced UV radiation in the horizontal direction
during the Antarctic summer to equal or more than that observed in the equatorial
zone. Prolonged daytime and outdoor work in the Antarctic summer increases
exposure to UV radiation, causing diseases due to UV in the Antarctic summer.
Of 4233 clinical cases of JARE between 1956 to 1999, the number ot UV related
diseases was 127 (3.2%). The diseases were observed in spring, summer and
autumn with a maximum in spring and no cases in winter. The diseases have
been increasing since the 1990s. when the ozone hole was observed. Furthermore
the diseases are observed mainly in spring when the ozone hole is in its maximum
phase.
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Fig. .  Method of UVB observation. A: direct direction to the sun, B: zenith direction, C:
horizontal direction, D: horizontal and anti-sun direction.
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Fig. 2. A case of photo dermatitis.
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Fig. 3. A case of UV ophthalmia.

B5 ~RRAKBO/8K, KEEBK
L, USA LIS,
Fig. 5. A case of angular cheilosis (herpes
simplex).
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Fig. 4. A case of cheilosis.
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Fig. 6. Changes of UVB radiation with latitude, season, direction and diurnal change from
0700 o 1900 LT.
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Fig. 7. Seasonal variation of number of UV-related diseases
(127 cases in total through JARE-1 to -39).

May
Sep.
Oct.
Nov
Dec.
Jan

Feb.
Apr.

]
=

0.35

o
4 0.3
8 0.25
5

c
QN 0 02
o ¥
Y
5 8pw
o
2 0.1
£
3 0.05 - :
- 11

3 4 5 7 8 9 101112141617 18 19 20 21 22 23 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

JARE

8 8 H~I12Ho UV EEFAR (/AR DIEXRLIL L 2 D 5 XRHBEE
Fig. 8. Time series of total number of UV-related diseases per person from August to
December and moving average.
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Fig. 9. Comparison of the nwumber of monthly UV-related diseases before and after the
detection of the ozone hole (19561979 and 1980-1999).
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