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Abstract

The results of basic and clinical studies regarding the effects of vitamin D3(VD3) and its analogs on
the skin lesions of neurofibromatosis 1 (NF1), which I have been investigating for more than 30 years, are
described. VD3 has been found to suppress the growth of various cell types comprising the pigmented
skin lesions or neurofibromas both in vitro and in vivo. Narrow—band ultraviolet B (UVB) irradiation
(150-300 mJ/cm®) significantly increased the serum levels of VD3 in patients with NF1, accompanied by
lightening of generalized skin hyperpigmentation. The topical application of VD3 analogs in combina-
tion with irradiation of laser or intense pulsed-radio frequency was found to have additional clinical ef-
fects on café—au—lait macules and small, pigmented freckling based on photographs. It was further
suggested that treatment with VD3 in combination with Ras signal transduction inhibitors, such as rapa-
myecin, for suppressing growth of neurofibromas would be effective. Further studies on the development

of effective therapeutic modalities for the skin lesions of NF1 should be performed.

Key words : von Recklinghausen'’s disease, neurofibromatosis type 1, café—au—lait macule, neurofibro-
ma, vitamin D3, narrow—band UVB
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gf : growth factors, GEF : guanine nucleotide exchange factors, PI3K : phospho-
inositol 3> kinase, Raf-MEK mitogen—activated protein (MAP) activation
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ligand (stem cell factor, SCF &M&9) ZIEH ¥ 27 Vi
o5 3 mLTnsEN) I EICERLTHET,
NF 1232 U T 2 JEisilE E nerve growth factor (NGF
L &9 ) * vascular endothelial growth factor % 43 L
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DY 27 UHKRMFED Myelin Sheath-Axon 1T H:75
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T Fos OBFFEHAH 5 2 &% in vivo THHERHLERL Y
FIZEIZ LTk L7z, Fos #1513 Ras #1510 ik
TRILTHE I EN0bhTEYD, MM T Fos
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HITIITER Mo 2D TT D, AHl%E NFL ORIFHK
EBEFTIEHTER UL, LI EOREE X M
EhE L.

Invivo DEEE LTI — K<™ XK I NF OflH
#HiZ, bFGF % X U NGF % RTEg# 5 L, Ok
WRIFEIZ OCT #3459 5 &3 v bo— it~
HHICHEDM N Z S5 B 2 &, F72 invitro DFEBREL T
NF #l @ explant culture 2> S U T < 2 Mo k%
% T VD3[1,25a(OH).D;], OCT O HFaiilzh R4 R 2
E10°M OIKIEE T O S 2 BRI R R H 5 &
ExbhoE L (K6, 7).

BRIR IR TIRANAT > 72 FEBR T b ML 5
4 Mg 5 VD3 OBFEMHIR R OETT L, Z 0
FEBRTAT ) I A FOBHIZH LTS VD3 K2 DT
F o7 FEWEIER SRS 2 AR LE L (K
8). F 7z CALM DkIA « #EF5 12 B R RS/ e 2 S
DA EPE SCF % HGF /M b JUENLETH 5 2 LI1FEE
IZHiE Uichs, OCT mEE#& NFL /v 7 7w b= &
A Z )4 b® HGF itz Ziciifl+ s 2 &b
FIPL F L2 (1K9). Y EoWFFEAiEIE VD3 25 NF1
BEEFOOEEREZICEITEE LD, EWH &%
BLRET S50 T LR, EBE CALM OQ A A v FIb
E— L — — IR C i3 #iR T d - 7REHNIC OCT &
QAA wFIE—V—HF—2MHT S EICk->TEY
MRS SN (K10), F72 OCT & photo RF H8
SHz X B ILEP/NL v 7 ) v 7o B Bt o sl (K
1D RSN THETY. L—H—iE#EI1Z CALM P Hik

~FERDINL » 7 ) v TNy ¥ U BHCH L TH TR E
DB E b T E $ 2, Q-Switched Nd:YAG

L —# — & tacalcitol[1,24a (OH).Ds] %k F 4% H OF &
T X 0 R FEHESPREEH A RO E L
(X12).

NF1 %D NF & % W3 CALM 1213250 i i
MR L Z DEBIC KR E 2% E%2 LT s 2 &3z
NF U, IR 2 E s — 7y hET
IR TBE LT iiESME (UVB) 282 % Lk,
EWH D, UVB BBEAEEHFOKERFICHEL T
W3 EBZONBREITIZET 2 O 7 A b—
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$9 5 EHRBICEKF IR « 9 5 A5 NF
[hiceE: T Ol v DA € e A O M e € s = A ] | RO AN
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DI EHZZE Utc, SEHENIEBRE LT NF » S5k
M, RN, S 2T M A 2 R T B
LTH#E L, 2h 2 OMilagsiic i3 VD3 & 5
13 tacalcitol OIPHIZIE, RUETF v < T 1 MNEG (ex-
imer light, 308nm) @ §iilid % ik VD3 RO T+ w7 &
OPFAMEABIELE L, MR, Fv<I5 1 ME
A TOMICHIEMEIRIRE & B, VD3 KUZD 7T F
0703y a7 lE A B < RRHE RN & T e L 4
FABE S E U (K13). il VD3 25 NF1 ©~ 27
VRO RS AR TE RO PIIDNTIREDET A
ANHTED, IEH Y 27 VHIKIZIE VD3 OB R4

bFGF+NGF

bFGF+NGF+250nmol OCT

K6 Invivo X— Fv Y RMEREEBER D OCT FiEIC & 5 EIEMHIHR
Nakayama J, et al. Inhibitory effects of a new vitamin D3 analogue, 22—-oxacal-
citriol, on the growth of neurofibroma cells xenografted into nude mouse skin in
vivo. Eur J Dermatol 7 : 475-479, 1997 & b #zi&.
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Yoshida Y, et al. Treatment of pigmented lesions of neurofibromatosis 1 with intense pulsed-radio frequency in

combination with topical application of vitamin D3 ointment. J Dermatol 34 : 227-230, 2007& O, ik, #& A
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RO ICxtT 24D VD3 ETF 2754 b OBEEMHIZHE
Nakayama J, et al. In vitro responses of neurofibroma fibroblasts,
mast cells and Schwann cells obtained from patients with neurofibro-
matosis 1 to 308-—nm excimer light and/or vitamin D3. J Dermatol
40 © 743-745, 2013 & b, #Zifk.
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Nakayama J, et al. Narrowband ultraviolet B irradia-
tion increases the serum level of vitamin D3 in patients
with neurofibromatosis 1. J Dermatol 40 : 829-831,
2018k 0, W

HicB iz UVA BETHIR = T 5 & 5 B
MEL, HRHcRBEMEEA 1 RRECT 28 E0
TRPBEMNEEbNE T,

JTAE NF1 @ #8512 Ras iEMHALOMHIEH AR > o N
Z % F » (lovastatin) <7 ZDEBREERNSATD
PP RE UG ISR IR ST B 2 &, HH0E
PBBK i» 5D ¥ 7 F VKR 1112 % 5 mTOR PFEHET
H 55874 (rapamycin) b NF DiEHERAN 2
ZOTRBLMAEZZ SN, BKTRERGRSITON
TWETY, KETES A ¥ VDR S AE B RED
— IR T H BEEHIVELIEICEITH 5 2 Eh 5204
A SN TOE T, 22 THEEZ NS OHHIH
NF & O £RHL U 7ol & o 2 7 o il e o gk 4 41
fil3 2 O»% invitro THRE L F Lz, HERITVWTHho
KIS NF RBRME I E & 2 7 vl LT S
DI HTEINRI I D D 5 2 Ebh D £ L (1K16).
o T RAHEH E VD3 & DB BEN S B OBk S 3
PrEE E EbhE 7.

NF1 OJ5 D i i3 A Ras ¥ 7 F )L D Ras-MEK
LS (selumetinib) % PISK ZPHZEH (sirolimus)
15 EDEFOERIBERMAZINTHETY, choo¥
FIIFEEARIZ I T ARERS OV F ATE NF MR ARA fikg
5% (malignant peripheral nerve sheath tumor, MPNST
EWEd) 25 —4y PELKLLDTY. F 7 MmEENE
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NF1 &% NB-UVB BEHEZDOLH5UFAMAS = VvEEIL
& (sallowness) DHEIE

Rl —EpAl, Fo—/X2 K UVB BSIL v 7 ) v 7wy
T UBREOMPE Y I v D3 BE &R %0
ZE. MR EIE RIS I 2 ERARIE PRSI ARES -
SRR AMESE ¢ 55-58, 2012k b, A1 5 —THEHEL 0.3
~0.5]/em’/1-2w, 6 » H~ 1 F14. HRKIEBEAE B

2011.66 (+) NB-UVB

15

AL LT, NFIJBERICEZELSHREZ LT3 EEbh
HEMMIEE 7 —47 v b & U ckit PHE 3K % inter-
feron-a2b W ELFEZ ohTHE Y, MESRINS
D HFH &2 BWNTER L7288 ORIVER % Ras & 7 )b
DM S 7R & 3 ORREAMRIK E LTHEL S C
ETHHRWESDRENS 2 EMNH B L5 T, BIFETIEZ
NS DWRABED X5 TT,

4 ¥ H Y [

NF1 RJERZTK T 2618 VD3 0 2 2 10 i
WERIODTZERS A b~ & U7zA, fhic NF sl bk o
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