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Effect of the reduced form of neopterin (NPH4) on human fibroblast cell and mouse
melanoma (B-16) cell injuries induced by long-wave length ultraviolet light (UV-A) irradiation
was examined,

The reduced form of neopterin, NPH4, didn’t inhibit the incorporation of *H-proline into
collagen of human fibroblast cells induced by UV -A irradiation, but dose-dependently did the
lowering of 3H-thymidine ( 3H~ TdR) incorporation into BN A fraction of the B-16 cell injury.
On the other hand, the oxidized form of neopterin, NP, drastically elevated the reduction of both
precusors induced by UV-A irradiation at a high concentration. Radical oxygen species (ROS)
which induced thecell injuriesin B-16 cell. Among various kinds of R0S, scavengers, only catalase,
a scavenger for hydrogen peroxid, protected the cells from the injury, suggesting that hydrogen
peroxide may involve in the cell injury induced by UV-A irradiation. In the in vitro analysis of
chemiluminescence induced by hydrogen peroxide, NPH4 reduced the siginal intensity in dose-
dependent manner, while NP dramatically enhanced the signal intensity at a high concentration.
In hydrogen peroxide-induced B-16 cell injury model, almost the same data were obtained as
well as in UV-A irradiation, These results suggest that neopterin would be applicable to
protecting skin from ultraviolet-induced injury and skin cancer therapy.
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Effect of the reduced form of
neopterin (NPH4) on the skin injury
induced by ultraviolet light
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(A) Control

10 mT
(B) NPH4 (0.5 mM)

(C) NPH4 (1.0 mM)

Fig.1[A]l. ESR spectra of DMPO spin adducts
formed in a hypoxanthine/xanthine
oxidase (HPX/X0D) system without
(A) or with NPH4 of 0.5mM (B) and
1.0mM (C).

Each spectrum was obtained at 60
sec after adding XOD

Signals appearing both at high
and low field are due to Mn(Il)
installed in the cavity as a
reference

the main species present include
DMP0O-00H and DMPO-0H.



(A) Control

10 mT

(B) NPH4 (0.5 mM)

(C) NPH4 (1.0 mM)

H ey

Fig. 1[B]. ESR spectra of DMPO spin adducts
formed in the Fenton reaction
without (A) or with NPH4 of 0.5mM
(B) and 1.0mM (C) .

Each spectrum was obtained at 60
sec after adding hydroperoxide
Signals appearing both at high
and low field are due to Mn (1I)
installed in the cavity as a
reference. the main species
present is DMPO-OH.
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Fig.2. Effect of UV-A irradiation times on
the incorporation of *H-prolin into
human fibroblast cell.

Results were expressed as relative
percent of UV-A-irradiated cells to
the onirradiated cells.

***Statistically significant diffrence
from the nonirradiated group
(p<0.001, Student, t-test).
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Fig.3. Effects of the reduced and the oxi-
dized form of neopterin on the *H-
prolin incorporation into human fib-
roblast cell irradiated with UV-A.
The cells were exposured for 240 min
in the presence of NPH4 and NP at
300 M by UV-A. ***Statistically
significat difference from the non-
irradiated control group (p<0.001,
Student, t-test).

,_70_

Percent of the control (%)

T, £ MREFMRICIV-AZBHEST 2L 0
T UAREIZBFEMOEME Lo, BPL
foo D EIC. WV-ARFFME2400& L. 47
TNV UVOFEFTD, a5 =45 EE%HIFEL
foo Fig. SICART LI IC. XA TT Y L OFTEIC
khas—7FramERMElsh, EbiF, B
LRI xAT5F ) SICHETH -1,
3.3 XOUR AT/ 7T (B-16) HMBDRNRE
ECHTEFxATTUDOER

S EIT, Mo L b BREHORY
v U Z e A5 /< (B-16) Mz UV-AD
fatEZicxtd 2 x4 75 ) L OEAEKE L 1o,
Fig 4lcnd &z, 2. 0ol /cn? DBREFRTHH U
TBRHT L. FRFHLILEEL. AF
(p<0.05) #&3H-TdrDHEL Y 3A & IE YE D #1143 &

120 4

100

80 1

60

40

1

5 10 20 30

Irradiation time (min)

Fig.4. Effect of UV-A irradiation times on
the mouse melanoma(B-16) cell injury
The cell damages were evaluated in
viyro by measuring *H-thymidine (®H-
TdR) incorporation into cellular DNA
of the cells. Results were expressed
as relative percent of UV-A-irradia-
ted cells to the nonirradiated cells.
**Statistically significat diffe-
rence from the nonirradiated control
group (p<0.01, Student, t-test).
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Fig.5. Effect of doses of the reduced from
of neopterin (NPH4) on the UV-A-
inducued B-16 cell injury
The cell damages were evaluated in
vitro by measuring *H-thymidine (°H-
TdR) incorporation into cellular DNA
of the cells.

Results were expressed as relative
percent of UV-A-inraddated cells
with or without NP to the nonirra-
diated cells.

*Statistically significat difference
from the nonirradiated control group
(p<0.05, Student, t-test).
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Fig.6. Effect of doses of the oxidized from
of neopterin(NP) on the UV-A-induced
B-16 cell injury.

The cell damages were evaluated in
vitro by measuring *H-thymidine (*H-
TdR) incorporation into cellular DNA
of the cells. Results were expressed
as relative percent of UV-A-inradi-
ated cells with or without NP to the
nonirradiated cells. **Statistically
significat difference from the non-
irradiated contro! group (p<0.01,
Student, t-test). ***Statistically
significat difference from the non-
irradiated group

(p<0.001, Student, t-test).
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Fig.7. Effect of radical scavengers on the
UV-A-induced B-16 cell injury.

The cell damages were evaluated in

vitro by measuring *H-thymidine (°H-

TdR) incorporation into cellular DNA

of the cells.

Results were expressed as radio-

activity (cpm) incorporated into the

cell/well. PBS, PBS(—) ; SOD, super-
oxide dismutes (1000U/ml) ; CAT
catalase (200U/ml); MAN, mannitol

(100 M) ; PBN, a-pheny!-N-t-butyini-

trone (100uM),

**Statistically significat difference
from the nonirradiated contro! group
(p<0.01, Student, t-test).

***Statistically significat difference
from the nonirradiated control group
(p<0.001, Student, t-test).
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Fig.8. Effect of neopterins on the signal

in tensity induced by hydrogen
peroxide.
The signal intensity was measured by

luminoldependent chemiluminescence.
The light output after addition of
hydrogen peroxide containing luminol
with or without neopterins was con-
tinuously record for 1 min.

The signal intensity was expressed
as counts per minut (cpm) at each
time interval.

[AINPH4, reduced form of neopterin;
[BINP, the oxidized form of neopterin.
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Fig.9. Effect of doses of hydrogen peroxide
on B-16 cell injury
The cell damages were evaluated in
vitro by measuring *H-thymidine (®H-
TdR) incorporation into cellular DNA
of the cells.
Results were expressed as relative
percent of hydrogen peroxide-treated
cells to the untreated cells.
*Statistically significat difference
from the untreated group
(p<0.05, Student, t-test).
**Statistically significat difference
from the untreated group
(p<0. 01, Student, t-test).
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Fig.10. Effect of doses of hydrogen pero-

xide-induced B-16 cell injury by
the oxidized form of neopterin and
its abolishment by catalase
The cel!l damages were evaluated in
vitro by measuring *H-thymidine (*H
-TdR) incorporation into celiular
DNA of the cells.
The cells were treated with 10uM
hydrogen peroxide 10 min with or
without NP. Results were expressed
as radioactivity (cpm) incorporated
into the cells/well. Catalase (CAT,
200U/ml)was added to 10 M hydrogen
peroxide-treated cells with NP
“Statistically significat difference
from the untreated group
(p<0.05, Student, t-test).
**Statistically significat difference
from the untreated group
(p<0.01, Student, t-test).
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Fig.12. Decomposition of the oxidized form

of neopterin by UV-A irradiation as
a function of time.

One uM of the oxidized form of NP
was irradiated for different times
by UV-A at a dose of 2.0mW/cm?.
Remaining NP at each time interval
was assayed by Neopterin RIA kit.
Each point was expressed as rela-
tive percent(%) of UV-A-irradiated
sampie to the non-irradiated sample
and the mean £+ S.E.M. for 3 inde-
pendent assays.
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