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Fig. 2. Ultraviolet Dosages from a High-pres-
sure Quartz Mercury Lamp
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Table 1. Influences of Ultraviolet Irradiation
on General Conditions

Mo  Fors- sy . M. Thebays  Condifians
of Mice M :;r b i oa e of S . g wnder Gl ed
it istance ose  of Dew, UL prcervativn Goeeryations
cm Watt/en
4 30 5 0 4 80 healthy
& 30 24 Il 4 4 "
4 30 25 ¢ 4 a 5
. Aealthy
P 30 50 / 5 g0} 2Rl
4 30 320 0 4 40 heaithy

* It remains unclear if one fatal case was
attributable to UV effects.
The animals’ hair is cut about 2.5 2em?,
on the dorsum.
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Fig. 3. Uptake and Accumulation of **P and
#Ca in the Blood following 5 Watt-irra-
diation with a Double-label Method
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Fig. 4. Uptake and Accumulation of %P and
“Ca in the Bone following 5 Watt-irr-
adiation with a Double-label Method
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Fig. 5. Uptake and Accumulation of **P and
“Ca in the Blood following 25 Watt-ir-
radiation with a Double-label Method
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Fig. 6. Uptake and Accumulation of **P and
“Ca in the Bone following 25 watt-irr-
adiation with a Double-label Method
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Fig. 7. The Ratio of Ca-to-P in the Blood and
Bone following 5 Watt-irradiation

5]
3
L5 i
SR
1
'E -t
A0 H
S TN
S = —
F S s @&

—— I Smu

—— J48 mu
2 +—— Whale UV
H o—— Contral
@ 4 \
@ % \
ST
= B —— B
< wh
<
1o e f i
3 4 ” ¥ o

Hours after [rradiation

Fig. 8. The Ratio of Ca-to-P in the Blood and
Bone following 25 Watt-irradiation

]
g
»
=33
K
L0 o

S
NN
Y S S S s o

L7 7 @

+=-== With hair
i
S Without faie) MhOEUY
k1 === Jh0 mu
H O—=— 3/5 mu
g
o 20
S
e P S afiss
\3:.!:? ‘(\‘# SR R el =
~
7

i . L
VA & &8
Hours affer Irradiaifion

b5, 6RFMDIERE D 2.

FEBWT, AR 1R 2. 8 TI8RERTLIE:

L4t b—EEA3. Z hiZH LT RBEED
i, &FREEEES > LESH, 360mu, 315
mp k&1, 3REHE R 5 ISIFRIDIEE R & —
BT 5.

(2) 25Watt

Fig.8 : M TIXRHEBRITNTEZHED T
ARLARMERICESCTH U T35, 315mu 131
1 <6 BROLIEE 0.32 A h—5E L 2 3.

e, 315mge b1 BT 1.6 TR L 18K
DIgE 1.4l —5E & 2 B, 360mp b3 1 BRRS

— 138 —




PR PRI

FEfn364= 1 H25H

1.2T6 M 1656 LA L THEBLT 3. 2FE
WXIFBOFTH > D 53 360mu W EAPLOKER]
PR 2 R T

(D) bW, 25Wa kit

S TRBED LR, MK TiE, POEEX 6 H:R
F DISIFRICIRE L 7 D, FOHEIT4SRERE—%
4%, Ca OEMXX HES 1RERTX b 6 BERY
IR & D T DBRDT B,

BT, PixCa kIIZ18MENCE®E E L b 1L
B—ET 5.

5 Watt/em? B~ 054, P, Ca i mig
W1, 3, FichwTiz3, 6K
& Hee B R E BN S AT b, 181
DIB1395% DIEIHEE Tl FEENTD b,
AT, 1RO Ca 0FERELPOFLELED
i RE L, 6L R o BHORE & 7
3., —HECB VT, POERE X FIHECa
DENTHELTKRTH 528, 18RMMLEIEER D
HEUREBL 2B LHEILND.

Zhuck L t2sWatt/em? B—[ESF 084,
W, BIICSREBELTE LT, POMIMIEBHTH
D, RAEAMEZRT 6 MHMTWXs WREED, m
WR2 58, BRIMEIRIBALHS. L
B R T, TSR L T (B H
5. SRL 360mp \kFOERTC, 315mu K8
SPRHLTHFEERZDLNE, 315mu &
360my DERIE, MK TIX6 BERELIE, BT
3BT H Db,

Ca DHEE, SWEHETSEPICHLTS
BN, M T T h O ESEE D 2858
PWCTREEERD AW, SR 315me 123
RISl 2 R L7, BT FoMmBEn
D RS FRB S -,

iz Ca gt PHatk, METE1LIF, BT
L6 TF e 2TEWITHLTHRNE S 42T
ET3, MEDERNVE L D HEI L\,

BEINCA B E, 315mu & 360mu : OfHIC
EEDERIIB W TEEZERD D, 25w
B TED LN, MK, BHICISERELIEBICHD
N5, BIs 315mu 13 P, Ca ofFEREICEWT

T T T T N P L S R A T T ARy DE Tt
‘._ i ot el Bl el *.vgf.' : g ’,’,:' i‘_’E‘. _‘;..W:IW__ ;. dmwmml
4 i

2527

Ay L, 48mfliciird 3. AL 5 Wi
—MREDOHHETD SN A v, LB ERIBWT
i3, 5SWoOBEEGLREY 315mu 2P0 EH 2R
THETH 5.

4. # &

(A) BAMERREIZ DT

HUE s L7 VRHEERAMERIREE 120 v T,
UV-BBICH 2 Z LT MER 2 wE LT, F
WL R OWTIRERN H 5, DOIDI8H
AN Ik 320mpe FEbEEIE LT, HIEs
, KEFIMNEhOEEE, 7~y 2015
RO WTHFERAEF REL T3R8, 2T
b h7- R -~ OmE 7 b LAREan
EETRZV., FEHHEES R HAISEWEE
& BRTEE ST Ui, EERRIC T B 5
2y oMEOMREREL NN D, FEH
£ UVC BoEEr 7407y —12kh EIIL X
5 & L7, Zh-FMEEs 0EVIELR
ho7=., Heller, W.(1957)2 %, Z7o—Il#H R
L5 AT 4 N7 — (Schottfilter) # #H&wT
250mpe ZEEHIL, 372 315mp, 360me % 3
EHILTW3ER, Zhbd 3 7 BEEE T &L
Ahd—EOBEFE 2T 3. RUANERERH
RGBTV, ALPER & ESEIISICER LD
Tw30T, L3 LHEAKEETELTY, Fh
VBT 2 BERH D = 3 R E4
BELTHAHIAS L E3ES T TH R,

R UCHEM Lk RERE, BETHD
By PL7 VERAMRIER & L ToRERD K TIX
Ponsold, W. et al?l i3(EED L RNENTW3 &
DWEH B3,

R ¢ GiessmannlD DSEERFHEIZHES TS
WS # L7=23, 31omu :fioiEE & Oz
REZRDANO7=. Zhid P, Caltiz ik, §o
fThizh Ty, mak, migooE, EERP, &
Paiad & T3 POLGMEF T2 T, I, BD
WEOH THBRER L LTERE L s Dz, —
WAL U & ER LIS, Aoz &
WECBWTHER, BB 4L Toavg
TR LTE S, RUBIZB Wi P, Ca 4

—139—




‘2528

IRIRENCERNT 2 2 L RNE L, In-ELnEE
LW ERDRTWADT, 20 &L, MEDOBE -
A=t Es iy, I7-MmK, B0 CafP
By, AMZED &7 3B <, Mg, Bt
WAEZH1THBEEDNE.22 5, 701
I E DR BRI, ZOkS 2.0~ 1.0
DEERHED IRVE S I v DEREXRETDH
D, KeANELZZ2BEDERERANTHY, 72
0.25D8M L /ANE A NERENRET 2 L E5bhT
U~ B, 2025)

JRAIRG : EEMEAMERE —FE Lz
12, RS X ) E—RERACET 2R IE
WRERIHR. 22 TEOEMABE: LT
AL 7z 2AREE, EAERE, EESRFRD 3
FICRE L., ZOESERICHRN 2 LEE T
3.

MR E WEREO TR o BE: 0 Zhig ok
HODHRD L 512, FEDALL LT TTHEE
RPN, 72 SHBLBEE LB E OfficsE
B, MEEHOEESEHNI0mg/cm? T
JEEH9 0. 1mm & FL5E X h B0, ZRIMNGRILE By
By { BONERNL 2 & TOLERITD7-»
THEINEEEEND., ZhXLBERCE S
ns UV-CRAC X 208 L iR T 2 B0
55, HLZ » 7 DA, BEFBHTIBIELS
HERLAVWELIIEY 3 DDA DTN
FIERIMREA IR, ZhidT » FOEER
JEBRRT 3 L Bbh 3.

(B) ¥P-%5Ca “E 5 _NIZ2\T

BCa D= F N ¥— (B§R0.23MeV) 12 LT
BP (BFR1. 1TMeVIZIZ B D ITE D TE T R
MG T RN XS TRETH 5 28, SHfED
AATEIAAELE P s BMiTH 5. 72 RL iy
iz, BOHREEZ £, HollEicksn g
ThaUNE R 50, FEEDOE 1 e/ 0.4cC TR
HI8E D= AT L CHHREE RS b 7
RN

Z2 BEIEE oW, HESRRC & 228/
72 ATHERRLET, BEOHE, &K, i
Ra @i+ & i CHIE RS OB EE 2w 72,

HAREFHARFE MR $20% #1145

ZEZRNLVOEE L MEL, I A0k
NS WA, F—RFICEWT—ERERNDS 27
DILFEZFRNCERL T, F0REUVHERD 3
ZERTEETH D AICH S, i

WA= ABE AN BB LS 3k
72 EET 3100k, BEOBWEREGTETE
Tho7-5 5. i Scheer® rFELU  EED
Bad IOBRKMRIIE (BE) 43Ik REN
D,

(0) =7 22T

ARG TH 572012 <D A DEYEREIFI
RNCEEE 2 3. P, Ca EnRSOH4E, <7
R RO, BYEROIIRE, BE» 5 OB
U & BRE SR 2 b D T3,

7 VIO BA, BEROM, RPN
WD TE DRI RFELE W 522, 3 DI
AR~ X 2 Lz DT EROERRE T
HY, WEoTRRI—ETHD L LTERET
Tis

Rz ek E AR 2 v, Ca: P= 1.8: 1
THY—EEINTBW, GO TR SRR
BB T B - ERT B,

Greenberg et al® 1, E¥ T v 7 Tlk 2PD
R, MHRT 3 REREEGEE, "B Tk 5 BRGRTER I
EnfE & 2% 2 \«~5, Harrison et al®x, =%
Z » 7Tk 5Ca DI E TIX24RRI ATV R
BHE 25 LI, fhd ZhizE—F <Lk T
b5, €FiryrDxzo P, Ca oWRucIEREIC
VEMT 2D TH 232, Underwood et ald®d i,
Y% 3 v Dix Ca DB EN 5 DRI Z # LERP
PIERRP WRL T 3 0 280, BOSLEeE 4
WIHBWYEZ 525 L LT3,

R EROKEE L CARIRSESICE
%2 L7zDTHS., I7-1EPT 24800 & L
722 EWDWTiE, RO X S 2 Rk 2 ek
TEEHML, -7 RCBWTEREDO-DIT
INER D JRMEDE 222 L, RU 3P ORE
DizDTHD. LELOWGERY, BE—Z<L
BT RIL &0EE5%0@REM72, 80K
ITSET IS0 R R TH D, RIBSRELZ

T P



TR

FRFI364= 1 R25H

jésk¥ %121 Scheer, K.E® 0k 312, Fxr
ORAERINC RI. 0EE T3 DMciai v
EZ3B.

(D) #SHiR RS O %R

KBk TI1E, 5 WH—RS o HE e, 315
my, SEERE 360muadfiicix, FOEMCE
WTHEICRTE R AR E W E T BRI 2, TIZ25
WSO Bz, 315mu, WICLHEERENILIC
P, Ca &M XIZTEA AR E WA, ik
2B T 315mu D B 5T AFEREU 360mu
3y P, Ca {EICxG@IThs L Bbns,

—FEEEBRICH B ERbhB 7oV 3
DO, SR BE S I v D~ORIEL 275~

310mu &mbh, I OWRNES h7- DARENE

T % rZFEbhh %, Harrison et al® | $5Ca o
B 5 0BIUE, Hd F-HRL2 ~4KEHT
By, ZoMYs I yDoBEIa . 37
Diz k %3 Ca ozsfgdtizasifil cagiso Can
509z Jz 32 & =5 . Underwood et a3y, ¥ ¥
IV DItk 3 BCa ORIIE, I T 24~48H;
FCREER S, F0 L ZEHPE 8 ~245A
KiERERHY, FoBixMhd gL T E,
BT EN T L 2R RS s a h, T
TERTFIYoOTwS, LROMHER LT » 7
Thh, 2 %@ﬁv??f%h [E—IZ T % =
sz LTy, SR EI OB A DI
HELTEOHRET ?6 , Ca U] 2 {iE X ¢
W B IR A M Tl 1 ~ 3B, BT
3 ~6H &Y, Pix Ca X iy 3 ERLIA
DA TEN TS, MU LTS Zi s DFEE
HEr OFRMICERIND Z L REL, €I I v
DOERBIRI DWW TR D S 22T xRS
KDL THB. 4HIFEE P, Ca EFFRIK
DR L B8 THERN T2 TETHS.

F L THEEOUIRSERN L5 5 & 315mu O
Ao FtioRE I ZBRI A LT 2 5
w. Zhio\wtLehmann, G3., Hoff, F32,,
Spode, E®)., Seidl, E.30% 330 0 0F 90 2k B
TREL DN B, Spode, B 15T % AT
% D MIEE T HRIMNEER £, UV-AB,C, &
BREDO4GHTEGHLTVWEY, FAICES &

ARSI

2529

b BMEREMAEERTH Y, ZOEFERE L TE
T DR RS D 4 ffiEH. Gesamtum-
schaltung (Hoff3?) o —44iE, 5 \ixStress.
Selye®) SERD—FE L LT3 23, 2EE DL
Ab R~y KT B 20X S A M P IETRE,
vt Bbhd, 315mue ik WEES -
Z1vDoOEHRELTO P, Ca o Rz
HIEMBE 2 kS0 574 51, 360mu 2 k3
Zih, B & Uy FHIZE O TTE ORI
fARE#2 L, = ok Spode® &EpHERZNns D
HREOER T AL THEEAFRO-—FE L
ZBHAHEED 520 Lhke,
B. # =
ANTERIMR % BeBSh#E 2 <7 XIS L, M
BRI EROPB LU Ca kg, ZEI<AAT
K& LG & 0, RGO R RGVZERD % 3885 L 7-..

(1 ATESRZ, BEREBRLEZTILY
—Zk SRR, Bl 315mu, 360mu, £U¥ELNC
Bl L7z,

(2) ¥P-%5Ca ZE I~ k 2 [E—Enes
TEHERBL, B—7<NBRCEUT, ERREHE
PRCEE L Tk, AR THERAFETH DO .
HOMEDLOTE, BbERND:ST 2 2o
AN TR

(3) FRHSHERTIE —RE TA AL, 5 WHL—RS

DY, MWK, Bz P, Ca 0BT R G
LB LTORMERED b B, S LEEH DX
RUAD SNLrorz. _

5WHL—[@ShE, PH LU Ca o#hnng 51z
L&, 6 MRS &I 18RI LRI B 5R ¢ Bih
7z. €0 TISRILIED FUHHEE = Rk 5 Hii
1%, B5WAHYB D Lo 2 2L 53,

315mpid 360me \2H LT P, Ca {2312 5
L 185 DIFE Ok A 2i BT 1z 0,

(4) _EEEO X 912 315mu ML L NEFO
P,CafRBHEEIEITHEDIIES T TH A\ .
%stﬁ%uamfﬂﬁmum%wﬁ%mﬁﬁ

FRDY, i 5WREFICBWT 2BERU
360mu Y ALEORBELELIAD LIS, Zh
5k 315mu RENEIEF 2 v DRI L 3%

— 141 —

! q\;xw\gwrg!

o



2530

BB O 5 TIx B LB SRR 00
TR

AL O—H 2 AMEREHERICL b0 Th
B, THRRHEERT ARETH 5.

e bicota, KEBEEELSHESEEMNL
Moo B ARLEE, FHE-MMcEOL L » B
L, M7\ fod2 v e B o T 2 B i MR B B i
R. I JtAREEIIC YRERAGLcHELET 2K
HThA.

FEZCER o—¥ i 1960 42117 &5 2 MBS G e
SREBCBTRERSEL L.

3 3

1) Ellis, C., Wells, A.A., and Heyroth, F. F.:
The Chemical Action of Ultraviolet Rays,
New York (1941), —2) Hollaender, A.: Radi-
ation Biology II, New York (1955), —3) #£pE :
NRRE (5 24) : HPHES (1957). —4) Cohn,
W. E. and Greenberg, D. M.: ]. Biol. Chem.,
130 ; 625 (1939). 123 ; 185 (1938). —5) Mor-
gareidge K. and Manly M.L.:  J. Nutr., 18 :
411 (1939). —6) Harrison, H.E. and Harrison,
H.C.: J. Biol. Chem., 188 :83 (1951). 185 :
857(1950), —7) #&fr : HHin g2, 70 : 455 (1956).
—8) &k : ERE/ANEESE, 4 : 106 (1956). —9)
Scheer, K.E. und Kautz, G.: Zsch. f. Kinderh.,
78 : 699 (1956), —10) BZ v ¥ . — 110 : 48,
(1955) 102 : 688 (1960). —11) GieBmann,
H.G. und Kunz, C.: Strahlenther., 111 : 489

BARBEHATRE S MRE W20 Hl1le

(1960). —12) H#(LFL : BRibmE, 13 :
A (1958). —13) R, de#l : SEEeBhimdies,
3 156 (1955) ; 4 :33 (1955). —14) &%, &
i, BB : HERtEE, B A4 (1957). —15) Lu-
ce, E.M.: J. Biol. Chem., 71 : 187 (1926). —16)
Hess, A.F. and Anderson, W.T.: J.A.M.A.,
39 : 1222 (1927). —17) Hess, A.F. and Weinst-
ock. M.: J.A.M.A., 80: 687 (1923). —18) Hu-
ldschinsky, K.:  Klin. Wochschr., 5 :1972,
(1926). —19) 487k : s Jas¢ 425k, 59 : 1049 (1955).
—20) Heller, W.: Strahlenther., 102 : 126,
(1957). —21) Ponsold, W., Pfennigsdorf, und
Seitz, E.Q.: Strahlenther., 94 : 137 (1954). —
22) Blunt, K. and Cowan, R.: Ultravioleti Li-
ght and Vitamin D in Nutrition, Chicago,
(1930). —23) Spector: Handbook of Biological
Data, (1852). --24) Shohl, A. T.: J. Nutr.,
14 : 69 (1937), —25) Bethke, R.M., Kick, C.
H. and Wilder, W.: J. Biol. Chem., 98 : 339
(1932). —26) zk# : AHkEE, 4 : 313 (1943).
-—27) Ponsold, W. und Pfennigsdorf, G.: Str-
ahlenther., 95 : 468 (1954). —28) % : /g
ex§6, 59 : 783 (1955), —29) PRYE : /R LE,
857 (4~5), (1953). —30) Underwood, E., Fi-
sch, S. and Hodge, H. C.: Am. J. Physiol.,
166 : 387 (1951). —31) Lehmann, G.: Strah-
lenther., 95 : 447 (1954). —-32) Hoff, F.: Dts-
ch. med. Wschr., 77 : 65 (1952), —33) Spode,
E.: Strahlenther., 93 : 15 (1954). 93: 588,
(1954), 99 : 482 (1956). —34) Seidl, E.: St-
rahlenther., 111 : 359 (1960). —35) Hi1£ ¥ :
VLB E R, BRER (1959).

Studies on Blood and Bone in Mice Irradiated by Ultraviolet Rays,
Using Double-labeled P and 4Ca

Tomoya Murai

Department of Radiology, Osaka University Medical School
(Director: Prof. H. Tachiiri, M.D.)

Actions and the effects of ultraviolet (UV) irradiation upon the P and Ca meta-
bolism in blood and bone of the normal and rachitic mice have been studied.

Measurement was done of the amount and the ratio of P and Ca in blood and
bone on normal female mice after an UV single dose exposure, administrating oral
ingestion of double-labeled 3°P zand %#Ca by a stomach tube.

A high pressure mercury quartz lamp is used as a light source. UV rays from
the lamp are classified into 3 types as to the wave lengths, 315 mu, 360 mu by using
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two filters (spectra are shown in Fig. 1) and whole wave length without filters.

About 100 female mice of NA2 strain, weighing 18g to 20 g are used.

The results are as follows :

1. For these experiments the administration of double-labeled 3P and %Ca is more
beneficial than with a single labeled one. Especially, Ca/P ratio is more favorable to
the study of the balance of P and Ca in the blood and bone.

2. After the irradiation on the surface with a single dose 5 w/cm? the amounts
of P and Ca in those tissues have increased until 6 hours after exposure (Fig. 3 and
4), but few differences among 3 types of length were found.

Then after irradiation of 25 W/cm? the amounts of both elements have remarkably
increased’ even after 6 to 18 hours (even until 48 hours) (Fig. 5 and 6).

The Ca/p ratio has more decreased in cases of 25 W irradiation than in case of 5 W.

As to the P and Ca metabolism in the blood and bone, the influence of 315 mye
wave length, which is called anti-rachitic one, is different from of 360 mp, indicating
that the former is much effective than the latter. But the 360 mu and whole wave
lengths are still active, though in a less grade.

From the above results there may be assumed another effect of UV irradiation on
the P and Ca metabolism in the blood and bone, in the presence of the so far acce-
pted acceleration of the metabolisra of Vitamin D by a 315 my irradiatin.

— 143 —



