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Fig. 1. Diagrammatic section of dog lens.

(Pirie et al.)
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Fig. 2. Ophthalmoscopic appearance of radiation
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Table 1. Whole results (young rabbits)

i | Dooe [y e Qo S Tonw opecees |+ |
it (gx)-biltn time (;elg)ht ods (in [carly mat- post. |prog- | onset A Heas fudigER
No. (clil:;ys) *" days) opa;:t-. ul;:f;t:. cat. |ress. (Wk.) 8¢
16 | 50008 3m 38 e DI IR (PTG T no opacity
17 5000 1. 380 48 — — —_ - -— no no opacity
27 500 1 380 154 95 | SR s S no opacity
53 500 1 500 2 T oy el g R o no opacity
21 | 1,000 1 420 3838 (Lol s T T T 4 | slight post. pol. cat.
22 1,000 1 370 354 4 - 26 — 4 slight post. pol. cat.
65 | 1,000 1 500 183 .4 —_ 10 — 5 partial post. pol. cat.
66 | 1,000 1 450 183 o i P o) e 4 | partial | post. pol. cat.
67 | 1,000 1 450 183 4, — 10 — 4 partial post. pol. cat.
113 | 1,000 1 700 85 2 | — 12 ?2 | 4 | partial p.p.c.4-feathery op.
115 |-1,000/ . 1 700 134 3 — 12 — 4 partial p.p.c.+feather. op.
116 | 1,000 1 700 134 S R T 4 | partial | p.p.c.ffeather. op.
55 | 1,000 1 500 48 | 3 ? 4 | partial | feathery op, '
57 | 1,000 1 | 420 BL: |58 ? 4 | partial | feathery op.
114 {1,000 1 [ 700 5 | 3 2 4 | partial | feathery op.
33 (11,5001 1 520 133 2 9 — + 3',| complete | mature cat.
34 |1,5000 1 470 133 21, 10 — + 2',| complete mature cat.
35 | 1,500 1 480 84 2t 11 — + 2', complete mature cat.
78 | 1,500 1 400 166 3 12 — + 3 complete | mature cat.
0,7 50 5,500] 4471 650 90 2 11 - + 3 | ‘complete | mature cat.
32 11,5000 1 520 45 2!, o + 2'[:| complete | post. cort. op.
64 | 1,500] 1 600 49 I — - 3 complete ring opacity
TS 1500 i 480 51 2, = + 3 complete ring op.
107 | 1,500, 1 520 T ey, T s e 3 | complete | feathery op.
109 | 1,500 1 500 57 3 — - 3 complete | immature cat.
1045115008 1 650 57 3 — =+ 3 complete post. cort. op.
112 | 1,500 1 600 57 3Y, — + 3 complete | ring op.
24 |2,000 1 490 126 3 9= —+ 3 complete | rmature cat.
31 | 2,000 1 500 | 84 24, 8 — + 2'/,| complete | mature cat.
39 (2000 1 700 100 3, 10 - + 3 complete | mature cat.
25 | 2,000 1 380 51 2Y, — + 3 complete post. cort. op.
36 | 2,000 2 650 | 99 4000100 =T F 4 | complete | mature cat.
68 | 2,0000 2 550 112 T R — e 3 complete mature cat.
69 | 2,000 2 500 112 3 11 - -+ 3 complete mature cat.
70 | 2,000 2 500 | 112 T (TSR W) K 3 | complete | mature cat.
43 | 2,000 2 600 63 23 — -+ 3 complete | immature cat.
41 | 2,000 4 600 87 b ) e | — -+ 3| complete mature cat.
46 | 2,000 4 520 87 21,0 12 — -+ 3 complete | mature cat.
42 | 2,0000 4 550 63 2 — - 35| complete post. cort. op.
45 | 2,000, 4 520 | 42 3 - ? 3 | partial feathery op.
62 | 2,000 4 620 60 3 — -+ 3 complete ring op.
63 | 2,000 4 650 57 3 —_ -+ 3 complete ring op.
' 79 | 2,000 10 400 95 SUTES ] o) | PRt e H o | post. pol. cat.
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80 | 2,000/ 10 460 95 2 - 12 — —_ no post. pol. cat.
81 | 2,000 10 400 95 2 — | 12 | — | — | no post. pol. cat.
82 | 2,000 10 400 95 ) — 12 —_ - no post. pol. cat.
52 | 2,0000 10 | 680 54 2 ? — no feathery op.
58 | 2,000 10 650 50 2 - —_ no vacuoles

59 12,000 10 620 70 2 — —_ no no opacity

60 | 2,000 10 580 G0 1Y, —_ —_ no vacuoles

61 | 2,000 10 500 58 2 —_ q slight vacuoles

75 | 1,500, 3 320 172 2 — 17 — 4'/,|  slight post. pol. cat.
76 | 1,500 3 450 | 75 | 3 — = 41, slight equator. op.
77 11,500 3 500 172 3 — 12 — — no post. pol. cat.
78 | 1,500, 3 450 172 2 — 17 — 3 slight post. pol. cat.
84 | 3,000 10 700 95 1, + 3 partial ring op.

85 | 3,000 10 650 186 21y —+ 3 partial immature cat.
93 | 3,000 10 500 42 2 ? 3 partial feathery op.
96 | 3,000 10 500 42 2 ? 2, partial feathery op.
90 | 3,500[ 28 550 226 0 8 — =+ 0 complete mature cat.
91 | 3,500 28 520 226 0 8 — + 0 complete mature cat.

82 | 3,500 28 550 226 ] 9 — =+ 0 complete mature cat.

98 | 3,500] 28 520 4 | 0 — + 1 | complete | immature cat.
99 | 3,500{ 28 700 54 0 s 1 complete equator. op.
101 | 3,500 28 500 54 0 + 0 complete ring op.

Table. 2. Results of 2,000 single irradiation (10 Wk.and adult rabbits)

Onset of lens opac-
Rabb- Observ- ities (Wk. after Epilation
it/Body wei-ed pe_rl-nrradlatlon)

No. [ght (in g)ods (in|early [matu-
days) |opaci-|re ca-
ty taract

Age of
rabbit

progr-jonset

| Lens findings
ess. |[(Wk.) grade I

10Wk. 11 1,080 245 43, 12 -+ 3 complete mature cat.
10Wk. 12 880 133 4/, | 13 - 4 complete mature cat.
10Wk. 13 1,020 245 5 14 - 4 complete mature cat.
adult 1 2,100 ©199 10 25 =+ 3 complete mature cat.
adult 2 2,300 199 9 23 -+ 3/, complete mature cat.
adult 9 2,800 171 9 20 —+ 3 complete mature cat.
adult 10 2, 800 334 | 11 | 24 | + 4 | complete | mature cat.

Table 3. Onset of early opacities of the lens. DU THR OFEBEE A & DRI 2L LT
(single exposure) FHE L8R Tabled 1za=dMmLThy,

No. of| nset of early opacities I7z, ZE0IREOHETE DMk Rl Fig.
No. of early 3 },_‘? L=
Cases ?l?ac. 2—1313 llrz_ 4 1:12_ over DR N o -
Dose ities Wk. |4 Wk, |5 Wk, [5 Wk. 3 500r [REH D 2 Fl TS h b EEK T

500r] 4 1 0 0 0
1,000r| 13 13 8
1,500r| 13 13 12
2,000r] 5 5 4

D123 % U 22 B i TRuR RN i TS nZElb
LEADG o7z, 1,000 v B TR128LL E5
ESGE T THEINT I OVT AR D LRI
& CHIHRAZEIL T B 2 RS R o0 2B —

el el R
o|lo|o| =

2
0
0
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Table 4. Onset of mature cataracts. (single exposure)

~ o e
\ 35Ne(;' gg i é:;y No. of ca|No. of mature Onset. of mature cataracts .
Dose ?g“?l‘c'er ) %68 arradqcatracts —8Wk. | 9—10Wk. | 11—12Wk.
500r 2[4 0 —_ —_ -
1, 000r 8/13 0 — — _
1,500r 5/13 5 0 2 3
2, 000r 3/5 3 1 2 0

RRANCIER LREROEEZ 2 Lzl vwohb %
N LA TEIRDEE 2 2T 5B LY, WE
WHEATERZZDT s OMRETHEEL, & v
b DA EEI0E, § 1B D O T2BEIH
JEERN AT R R L=k oy e
BEEAREE LTEDENBEIC a0 FhDL
Bk x OB SN CRETEOEIR X 2
Moz, 1,500 r BES 128 D 528 3 o6
BIN5BPRTV2 000 r BHEHIZED 818
W TEEINT IFTCUEARGE @ EEI: Fig.
3 DBR7ZREE THEFT LU CARIRANC b D b h
Rz, 1,500 r @A CIRBEEE I BEU
I E 16, F1Ec 26, B2 1 3R
BEENEZTER L1z, —F, 2,000 v AT
RHEEE M, FIBRUEIOE IS 1k~
BEEAR 23 L7z, 8, 2,000 r REFoF
ARSI L ORBEZR LDV S E
DRV OFIREMRE 2T G AL 272 b 0
L Hot.
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1,500r [R5 0 75 23k SRR DRI EREMR R IR F s &
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fzixzE83 3 % Lz v#iv. Cogan!® 13 5
WD THRETRREE 3899 L ok SRR ST DWg R
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& IR CE LT D E L WEREIZ BRI
AR & Bbh 286 Hd AR DT
»5.
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FEIHL1, 500 r RS TR 123 $ Tic Ll
RENTEDZOWIE LT2,000 r BT 10800
PIZRBN@BD N TEY, BEDOKEWERE
BOFEHZRAEZZ LS.
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ke 2 (b O BB E Al 2R T # o7

(iv) Fig.3. 12 L7z zkdbtk 1R DRI
D\ C DRIRIERT R 1, 500r DL ST o3 il
it > Cogan MARFELEANIZ X % b »(Fig.2. c.d.
e.f.) LFE—F Lk, ARIRAMCEE: LTED
b BBRIC I B DR CRD bW BBRIET O
VB R HIHE T2 b R A THE, KB (Fig.
4.a.) QR TH L THDIz. FDHIL2
~ 3 TR NG 23k L TREE 7t Rk
HEE (Figd. b)) #3630 Ch%. i Liadkb
1,000 rfisd 0E 43 Cogan OFTRL L 120 » Bo
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BRARD BN BB A D7 DIk 2 NEDPIRBIE N
—REVZHEN L 72 B iR U sl L7 T
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i, Zh e PR REEE TRAET B L T
VRRIE Uik 2 2 TR IR o A TR
HaR okt E L5, =0 % DixLeinfelder
R Kerr®), 03 HICHR D Euv BN
PR EE(L R & TR, HBEENE 40T 5
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W : KRBFEEBOEERRO—EECONT
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T 25 a i Tl N Eiek T S Hisk
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JRAT & N BE 2 2 R R AR 2 4T
72 o7, IRER A L, Ashik & EEE X 2 T Ob-
jectglassic B+ i LT o8 TGtz L b
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Fig. 6. Diagram of photographic method for

registering the lens opacities.

___--Enucleated lens
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a. Feathery opacity and b. Ring opacity and c. Post. cortical q-pa(,lty and
equatorial opacity equatorial opacity partial ant. cortical opacity

Fig. 6. Photographs of enucleated lenses after single dose of 1,500 r.

(Progressive opacities)

-
-

| _«!

d. Immature cataract e. Mature catraract . Normal lens

Fig. 7. Photographs of enucleated lenses after single dose of 1,000 r.
(No progressive opacities)

e+ L

a. Feathery opacity and b. Feathery opacity and c. Post. polar cataract with
equatorial opacity post. polar opacity slight feathery opacity
and equatorial opacity
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Table 5. Age of animals and onset of cataract.

i’ se ’ Onset of early| Progressive |Onset of mature] Onset of
.Ag,e of rabbits | No. of cases ‘ opacities ! tendency cataracts | epilation
. .
e 5 | 21— 3,Wk, + 8—10Wk. 2/,— 3 Wk,
' 10Wk. 3 4'),— 5Wk. + 12—14Wk. 3— 4Wk.
: Adult — | _
| Cover U6 4 9—1Wk. | + 20—25Wk. 3— 4Wk.

nhot.
2,000 r 4HIC & B Z WEEOENEEIZ 108 5
B THBERE THRTHETEORM 2R L.
mi L7z b RBER OB A Z N OEfTE E
EBARIR T H o7, BREUINEEDTEREE Y —
NIHES THER LR TR TR 20, 48
2318, HW2AE R 25 E 1 HINAEED S
LB EE L7, 1GESRE Tl RIS 128,
BISER T 4RI & 1828 B ENEz kL
7o f, YEEEE T ATIEI GRS iR - hs
I 0@ L FRAHE S ~10EDEITH .

(ii)  BEEBARARE & DBIR

PDEFRE, 10BFEEFERBERDOThOBH
AT hAGEITE L T2,000 T 1L LB
BRHANOIRBLOELHRE 28 Roh 2. Zh
LSOWBEOBRISEHAZ AT I L TR B L
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Table 6. Effect of treatment time

~. 22‘;' ‘:)fm‘;?:/" 1:;. r:;r;:g: No. of mature Onset of mature Cataracts
](ji?f%ays) . T r/  iated calang e — 8 Wk. 9—10Wk. | 11—12Wk.
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sy 2/10 2 0 0 2
B | I N N
(5" aays) i 0 - — —
il T T N I
) 3/6 3 2 1 0

FR L7z, 12800 EEEE U187 4 61T 3 2,000 T
1 ERHEOHE & F U2 REE TRE OB % 3k
L, Table. 6. 2R THRICASHE TEEE10E T 1
B, E11ET 3 Blakz REE N TR L.
b) 500rx 4 (2,000 r4 HESHEEA)
106 2 I L 7= IS I A TR 2 ~ 3
Bohca@hcEd bh, Zh&Eor, 1282 E
BE LA D O 2 Pl R, vwIh
bEFEOZ LR T LRI TEB1IER UE12
ez BB R 2 L7, BRE S RS2
SRR LBhicowT b s~ 9 5E
BEIN: 3T TCRBEEKTE, 2fhcERER
DIEE 2D, 1flcEREREfC RIS
FPRDTED, R, 2,000 r ¥4 BfCSER
5 U5 AT b RER DIEE 2 GEfTEZR(L Z
EL7zbYThB.
c) 200rx10 (2,000r 10K [H4EEH)
HOESITIIRT2 E LR b2 TR0
L2 RE B2l KREEROFIAEE X 116,
RSEIETH 1 e~ 2 Y zB oz 9 FlicFBd bhiz
2R, 5 2 GBI T — R R B
Zefi 2 W 7= DA CE bIIHK L. RETEI28
Dl HBZ k- 4 B ClR AR OFHREE X — B
WERFET BB bDL o 4L
R, YoriEA URSHE T 12 I 3 Uk T
FREIEOEBENEE D B DA TH 2.
(D) FEEOBRE X EHERIzoWT

a) 500rx 3 (1,500r 3 HSHEEE)
IREHE T # 2 ~ 3 12 D[z 4 4 Bl HIIEE
PRDEB TN OMETEDORE LR THLZ R
ST S22 1, ZEiniEhe 2 BT
Rens8@En sk L e hDiEirm e 24k
PR E b0l B 1P THREK TEEIGE
egEE N M RO FREBORE ¢ D0
BTHOT:.
b) 300rx10 (& 000r 10H 4R
R U7z 4 FEE A TR TR 1 o~ 21,
BOR A NEE 2 7z, 128D FEgI L
2N OWTL B E, T NEDEEIIBHBRLEN B,
BRI OMEE R o7 BREHE THE 128 I
ROIREZBEZHENEL I T 26 L bRET
R bh BHYE T OBRIENE L AREHBOEE &
ADBDOLTHOTz. W, TOHBMIKTHIR2T
WElE I s 1 Fl T EsK TR  RBE
PR D ERRE B L7z
¢) 700rx 5 (3,500r 23 H [Ha5EmRHE)
6 Bl it TRSHE TR, ETLRABAMEE 4
BEHNCERCAIREE F D7z, W b ETED
2l gk LTS R THRIEN B I h: 3 F
T M 2, 45 93E T 1Ak x REVE N
EEdse Ly, I7-, WTEITTHEINLZ1FT
B TR, RBEAELTEL T,
(3) NMERUZE _
(1) ¥hsREc 1RSI b 1002 53k

— 337 —



2470

BREZEHUH B &85 B19%  H115

Table 7. Progressive tendency of lens opacities.

=

17 No. of cases
observed over| Progressive Stationary |Indeterminate
Dose (in days) g JGWk. i
1,000r x 1 (single) | 1T 0 T 4
_ 1,500r x 1 (single) | 12 11 0 i
2,000r x 1 (single) ‘ 4 4 0 0
1,000r x 2 (2days) 5 5 0 0
500r x 4 (4days) 6 5 0 1
200r x10 (10 days) | 9 0 3 1
500r x 3  (3days) | 4 0 4 0
| 300r x10 (10 days) | 4 2 0 2
| 700t x5 (28 days) | 6 5 0 T

Fig. 8. Time-dose relationship for progression
of lens oacities. Progressive opacities
of lenses are represented by the upper
line and stationary opacities of lens-
es are represented by the lower line.
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Table 8. Epilation and cataract

i i il %E% %E,bi%.?' Grade of epilation Tendenc::f of

! CWh. . |Complete| Partial | Slight | None cataract
00T i i (single) 4 0 0 0 4 ()

i 1, 000r (single) 11 0 9 2 0 stationary

| 1,500r (single) o 12 0 SH0 0 progressive

. 2,000r (single) 4 4 0 0 0 progressive

HL_ 1,000r x 2 (2days) 5 5 0 0 0 progressive

| - B00r x 4 (4 days) 6 5 1 0 0 progressive
200r ¢ 10 (10 days) 9 0 0 1 8 stationary
500r x"§ ( 3days) 4 0 0 3 1 stationary
300r x10 (10 days) 4 0 4 0 0 indeterminate

[ 700r x5 (28 days) 6 6 0 0 0 progressive
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Experimental Studies on Radiatibn Cataract
By

Jun’ichi HORIUCHI
Department of Radiology, School of Medicine,
Tokyo Medical and Dental University.
(Chief: Prof. Dr. Tadashi ADACHI)

1) Young rabbits were irradiated with 200 kVp X-rays and doses were measured
in orbits. As the criterion mature cataract (Fig. 4,b.) was taken.

2) A new photographic method to register the lens opacities was made. (Fig. 5,6,7.)

Experimental results were summarized as follows.

3) Mature cataracts were observed in all young rabbits irradiated with doses in
excess of 1,500r and they were observed within 12 weeks after irradiation. While,
with doses of less than 1,000 r mature cataracts were never occurred even in 56 weeks
after irradiation. (Table 3. and 4.)

4) Age of the experimental animals was one of the important factors for the
onset of radiation cataract. With exposure to 2,000, the younger the animals, earlier
the onset of lens opacities and more rapidly progressed the cataractous process.
(Table 5.)

5) Some degree of recovery was noticed in lens injuries arising from exposure to
X-rays. The recovery index of lens was almost equal to recovery index of the skin
given by Strandqvist. (Table 6. and Fig. 8.)

6) Mature cataract should be produced as a matter of course when complete
epilation around the eyelid was induced by X-irradiation. (Table 8.)
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