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Late skin changes after radiotherapy.
—Electron microscopic study —
by

Katsuya Nagase
Department of Radiology, Faculty of Medicine, Juntendo University

Research Code No.: 600
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Cobalt-60 y-ray was applied by 4,000 Rads to a piece of the skin picked from a pat‘éen‘t under the
radiotherapy treatment, and it was observed through an electron microscope four times, i.e. right after
its application, after one year, after two and three years, in order to check changes possibly to be caused
on basic membranes and basic cells directly on basic membranes as well.

1) Basic mernbranes were found not much affected by Co radiation.

2) Basic cells were observed considerably affected and changed since right after the application.
This kind of changes was also observed in case of basic cells of three years after the application, thus
proving that this change would last for a long time.

In case of this change, it could possibly be caused as well by the circulation of the blood, since the
endothelium cells of capillary vessels of the derm were found swollen. But basic cells themselves were
observed repeating their fission even after three years. Judging from this fact, the change of basic cells

caused by the radiotherapy should be regarded as remaining for a long time.
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Fig. 1~8. Observation of skin immediately after 4000 Rad. radiation.
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17~24. Observation of skin in two years after treatment.




582—(10)

AAEFRHRESHE o2k

WY e

Fig. 20.

E

-

i

il




IBf47410H 251 583—(11)




584—(12)

HARE S e 2 MElE Hi328 B 75

5.
B DREE A S 5 EMROBER R
TR B B B A 1 F RO 2 4
R WTEHE I R L AR BSHE 3 FicTLEE
bbhb.

okl REYBET 5, £TO—
Wi ¥ Kelatko B b RBo s Ha K, Th
I FIREN & H HRBER i ot sl %
B2 Le b HRCREREDETT 2 0% RD
5. FLTIOETFHEEOEVEFEY, ThX
hBETEEOECAIROM 2 &, KM LD
fhofiatBELTwA. Zo@EROFRC £ 5 =
VIERNIEET 5, OB boE L\l
LEOFE L RVRlRE LTS, £oBuc
P TiidE hER DI

o VTR ETEEO®E L ftok
BB Hich b EEEHOm CBlEIhD
OTHANTCHECEEZIh W5 LEX LR
LTk, FIPECR W OERGHEOE
FHEERHEIN Liciz s, REERMEOMA R OE
AL BEsh, *oMBROTAIC # 5=~
TR ST B 0RBEkS. - ORKEIRHE
43 2 M T EIZE LR S e &
FEIEMEL LTw5B EXF L bR,

Z ok dilaO BT VT, Bl e
bW LIRS BN, BN OB RO M
LELEYRT, BAKOMMNAERELRDBR
Tewiilad » 505, IS IIENR Th 58
LED BT 2 INE ML L L, B/ NE M
MR LS e gEiRiRic Rz B2 BT 0563

H5E. ZokfisiilaoBc i TRBEPRC kT 3
PR RTFEENFE L o2 T B A Z §ED
BEHHFEL.

3. A3 44 FOBEMA

O3 3 T B E B RED 2 7 741 P aE
22 A5 CIRIBATAT & BE I e TR
XERs B2t

OL SERUER

BAHRIBEH AT B Bl D28 b BT S &
i UClZa2 o ook R o, R ESE, #
THI4, 264, 3EYEB L0 TR
i AL E LTz, BFEERUETHC
LALIEES BT, BHRRShe X % FEEE D
ZEIFRA LR bivicholz.

K LETAWCTE RSN TR S h 55k
EREE ECRT 2BTREDEGEC2WTIX

1) FBHEHEOR R FWe AR bhis
I

2) MBH#H1F0ORR - oRoER Ny
s

3) BEHE2EOFR--—M3EREL, —#i
ML T 5.

4) MBEHE 3 FORT R IFERZC B
LA Eogkiefi B8,

Z O FBoRINE R RS B b il L
Rl b 2 AR R 5 Ml L EA e
NEXTHEAYE LT 5%, ZOFOMn:
o bh¥, BatE 1 EY EEBLE0TIRE
oMY EiEe s AL AT 5%, OB
DFEME I Licb D EZELD.



T 47410H 250

BaHE o REMBOZ LT DV iR BHEE
Bz, EEMQEEAcER LFEREC R
L, KRR OZERIERE b L8RS 5. M
Z OB B0 & D TH B AFEELI
BTy, MR OBEN3FRLIHTH
5D BN EAELE LTH S Ly iz s o
TR b BRSO LA R T Lo Th sk
EAL 1) Al

T T E P % =TT 5 REHEC IV TRl
FLOZERIREZE LD LWVRRT B o d SRR ST
HSEAHEE R 0 [RFLE o fn { BREHFHED R D A1 <
CHESh s e A EOETFHEE T -hE
DM A R TEIL o,

ek LIRS BT 2 & —iic ey
BEER T 02 8 DIRFEEHEIECH L TR
WHEOER OfEd e X b AR E O EfTIx
BURIE UL 1735 bREGHEO B 5 L,
BFEMBCHET 2 L roBEEORBICL L5
PR X Y FEEO S NEFRE R Mg LT
WA a5 5.

AR ER N TR 2 770 T Fr Cl g E
IR B SRR S E R oW AR L, Nk
W roREAIA LTV,

MREHR 1 Ll ARl Lol cuskifk o
TEE NG B R B, T EIHEES L
iR bh, BHEINCRT 5RBEL D, F
OEHEY TTHERT LT BRI EE S i, UM
Jaf Tk, TR — 8 mR
L, REBBOILAZRT S0 L5088 bhih,
BHFIITFRA EIEFCEE Lic. o2k
ERHERCR T EEEE L RS 5 h 5,
Z DFETC MM TR ORI 4 b,

TBEHEL 1 FEER ™ % Mg ci— S o Ml 74
W TR O BEE DM 0 B, R0 e
X O Ficw s EHIoN . DR
L 2FEHTRIRALEE L, 3EEKCRWT
BRI ECREDOELE Kl b b Dixe LT
FaA EEE LTV AR BE S R,

BHOFERIc o TR EFoMgh i E D
BRI b3S b iyt

585—(13)

IR AR oL CIRBHEZ RV T
rafiRIER w3 < fo b T o EFIBE LT
SRR OB B B B I E 05 a4z o
1z f#ETH b, attachment plaque = L b #C
BT bhaBETH 2., ZORRFTREYER
% b OREEEE 1 F 2R 5 b o T lakE
A O JEKER LT WA, F LT BEHEE 2
&, 3FEEERT B Lt MBI LEET %
2, IEEIBeT % LW F 25k L T30
RIS AENHEES. Z ofilmc it B ZE b3k
AR 7 5 BBaT D 280 X B Z(LAN S RS E
Bt A, FR BB AT B HiRa o S5kE
DIALA i b 8 - OB Y IS b o L E
%, 27 = VERIBHERCRV TR
AR D WnoBE AR L, BHE 2 FCEBLY
ST A, B 2E, SECIREEER
L FEEOERNEZRDL DR THS.

AT 7 A PIE TR o fn & 2500 7r
AR b TR 2 320 7o W g o fn
ChHHPEEMEcE LBSRe s 80 L,
T4 OffaxRET 2 LERS S EE LS.

IV. #& %

Tt b o fEF] I8 S BR4000rads 1 it
% B o FEERE B O T B EEE v i) % ZEB i
DI BYIERS, BAHE 14, 24, 3404
e > CETEEEEY#H LEE Y T of.
ZDRER

1 RS E D RS0 BEY Z i

2)  FRECANRE: FREHA T E R X v wTHE b 2k
B, T OLILIBEHE T 3 -2 il 5 I
it TR b, BkEoMBEOFE
TEHEE Ok,

B o SEEefilac i1 5 b 2w Trx el
FaP AR OREE L2520, = oA BRI
PRI ZE L & L ORISR i dnote. &
DEACIEE BT A 5 M o P i i o ffikss
b b HHE LY METERC XL 5 8L H 5 &
Exz b, FERMEEGFS B o g x
MEREL TR D CORRIeBb 2 BT 24D L E L
[



586—(14)

C DRI RE Y WIRACEZ Uik R &
EERLD OAGES D D, B OB RE SR
TZEEMELEINRRS O ELZT 5%
REML, FROCHERTNEbDOLELS.

1
2)
3)

4

—

5)

6)

7

8)

9

10)

11)

12)

13)

14)

15)

X
LR © SN B R B v B EE, A
EHGEE, 12, 5,11—16, WR27,
FREEF : = » 7 AGEMHHR OBz oL
T, HE®@E, 13, 10, 608—610, 128,
R fesAl : Telecobalt ¥aE o B o B jif i 7,
Bk, 3,9, 656—661,0H32.
GEH D=l EFHERSh X 5 KRR
BT, HERSE, 27, 7,890—891,R42,
HO 3% EHAREOWTHMSEN T, K
W, 1,3, 257—-263,1334,
Burkell, C. et al.: Skin effects of cobalt-60
telecurie therapy. Brit. J. Radiol.,, 27, 171—
176, 1954.
Chau, F.:
management of carcinoma of the
Radiology, 75, 559—567, 1960.
Ellis, F.: Tolerance dose with 200KV
X-ray. Brit. J. Radiol., 15, 348—350, 1954.
Tapley, N. et al.: Skin reaktion and tissue
heterogeneity in  electron beam therapy.,
Radiolgy., &4/5, 812—815, 1965.
Pinkus, F.: Jadassohn’s Handb. d. Haut u.
Geschlechts Krankheiten. 1: 1, 1927,
Palade, G.E.: A stady of fixation for electron
microscopy. J. exp. Med. 95: 285, 1952.
Chambers, R. et al.: The structure of the
cells in tissues as revealed by microdissections.
1. The physical relationships of the cells in
epithelia. Am. J. Anat. 35: 385, 1925.
Adolp, W.E. et al.: Electron microscope
stady of epidermal fibers. Science 113: 685,
1951.
Laden, E.L.: Electron microscopic study
of epidermal junction. J. invest. Dermat. 21:
37, 1953.
Selby, C.C.: An electron microscope study
of the epidermis of mammalian skin in thin
sections. 1. Dermo-epidermal Junction and
Basal Layer J. Biophsic. and Biochem. Cytol.

Electron beam therapy in the
breast.

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

HAESREHRESHE Hi32k 7%

1: 429, 1955.

Laden, E.L.: Keratohyalin in the formation
of Keratin. J. invest. Dermat. 28: 325, 1957.
Gross, J. et al.:  The structue of human skin
collagen as studies with the electronmicroscope.
J. exp. Med. 88: 555, 1948.

Meirorosky, E. et al.: Molecular Aspects of
Cornification. J. invest. Dermat. 21: 83, 1953.
Laden, E.L. et al.: Electron microscopic
study of epidermal prickle cells. J. invest.
Dermat. 19: 211, 1952,
Schmitt, F.O.: Electron
vestigation of the structure of collagen. J. cell
and comp. physiol, 20: 11, 1942,

microscopic  in-

Charles, A. et al.: The tonofibrils of the
human epidermis. J. invest. Dermat. 29:
327. 1957.

Pease, D.C.: Electron microscopy of human

skin. Am. J. Anat. 89: 469, 1951,

Laden, E.L. et al.: Study of normal skin
with the electronmicroscope. Arch. Dermat.
Syph. 71: 219, 1955.

Palade, G.E.: The fine structur of mi-
tochondria. Anat. Rec. 114: 427, 1952.
Selby, C.C.: An electron microscope study of
thin sections of human skin. 2. Superficial
Cell Layers of Footpad Epidermis. J. invest.
Dermat. 29: 131, 1957.

Palade, G.E.: An electron microscope study
of the mitochondrial stucture. J. Histochem.
Cytochem. 1: 188, 1953.

Dalton, A.J. et al.: Finer Structure of He-
patic, Intestinal and Renal Cells ol the
Mouscas Revealed by the Electron Microscope.
J. Nat. Cancer Inst., 11: 489—461, 1950.
Baker, R.F. et al.: Improved Sectioning
Technique for Electron Microscopy. J. Appl.
Phys. 20: 480, May 1949.

Hillier, J. et al.: Sectioning of Tissure for
Electron Microscopy. Science 112: 520—523,
1950.

Pease, D.C.:
tron Microscopy Using a
Microtome. Proc. Soc. Exper. Biol. and Med.
67: 470, 1948.

Sectioning Techniques of Elec-
Conventional



