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Quantitative Estimation of Radiation Cataract

I1. Protective Effect of Glutathione upon the Lens Injuries
by

Jun-ichi Horiuchi M.D.

Department of Radiology, School of Medicine, Tokyo Medical and Dental University
(Chief Prof. Tadashi Adachi)
Katsuichi Kaneko D.D.S.

Department of Radiology, School of Dentistry, Tokyo Medical and Dental University
(Chief Prof. Takeo Murai)

Protective action of glutathione against radiation cataract of the young rats was studied. The growth
rate of the lens and the incidence of mature cataract (complete opacities) were taken as the criteria to esti-
mate the lens injuries quantitatively. Results were as follows:

1) Regression of lens weight was marked after 4 weeks in group irradiated single dose of 1,500R
(X only group), and finally the lens weight was resulted in about one third of non irradiated lens. (Fig.
1, 2) In this period, the incidence of complete opacities of the lens was also irncreased rapidly. (Fig. 4)

2) No definite protective effect was observed in group administered glutathione just after irradiation
(X+GSH group), the regression of lens weight and the incidence of lens opacities were the same as
“X only group. (Fig. 3, 4)

3) Marked protective effect of glutathione was noticed in “GSH -+ X group” which administered the
drug intraperitoneally thirty minutes prior to irradiation. As the results, the injuries of the lens above
mentioned were delayed about 4 to 5 weeks as compared to “X only group’”. (Fiig.. 2,3 4)

4) As for the epilation around the éyelid or “phymosis bulbi’’ due to corneal perforation, pre-admini-

stration of the drugs showed marked protective effect.
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B oFES & REHRENEERE & OB, 2) 4
ERBENC R B fdi & IR FIRVBAERY, 3) A
KL sEEL R LT —o0fEE LT
Densitometer i } % JllEP%23 55 . FCHILIE
IHN. X BRI RIS\ T b Bk § o THI%E
PRED T B, SENTHSHIC X ARk X
OEOKBEOEROLELICONT—2oDERY
RABR /N5 F4 vic X BHEIR L AL
O BT W T EBR Y o7,

KEBATIL T OFEW# REFT 5 DR Kichy
BThBHEENRTWA ZL & FF+ Mo l#E X
D3 EERTWAENE D Rosner Hi
IOoOTHMZERTWAEY, Ll zsiy
DK G R B A T (REHERE o & o BRI B
LELTwBonREEITIRR. —F, —fkic
BEANEE o ET I E> TR EEF O 74 2 55 v s
BAT 5533 Pirie? @ Lo TRERTWS. #f
oML K EoEE L 72 54 vo R
LD EHMENDDTHS. B, HAHEEH#
Flo—ob LTI RI-EHR IV 2 F4 V2B
HoWBROBCRET AT X hKfhEOERD
HEB e 2 B 52 D DIToOWTHRERTT
5onSEOMEO HNTHS .

II. EBIYHRUEE

FIIRE 0 B TR 5 B D EA H\ED THE
BEilTF L e a TN ViR e, SEOE
TRETA—DFESD LD, BILRBEHRFITAER 4
BEIEBEHET v P AW, KEIRT0LHIFET
H5. BEHERIL4 T 200kVp XE2 1,500R —[@]
BEE Uichy, ChDanesh#EFw R L Ay 7cg
DEHMEREFRAEICH T 2 RIERETHLHNDL
ChEFRATE.

BEt&: © 200kVp, 18mA, 0.2mmCu filter,

FSD. 32cm, ¢10mm, 300 R/min,

FN R FF AIRERONER AR SEE E LTI,
3 g/kgnE g L LT EBME SR 1Tok.

FEREI A D 4 BECA T

IR XEBSHBC /v 2F 4 v ET S

HAE SRS SR W27 $3 5

do. (BT, X+GSHREETS).

BB rrgd vRSRCXBRHY TS
bo. (LIF, GSH+XFFEET).

HIP XEEHOZ LTS b0, Hb X
LIS

AR MR, GERS, SRR

MW, EIHLE IR IBLE AR L 13k
%, FE—EipokfioReEE L. Bb, &4
7R — TR R LT v F oERIT ¢10nno
BT B0 T 1,500REHL, o
BRI 7 2 5% v R ET 5. T30
SRR & Rk BA 2T ok, ol
&, EIME 15, AL X+GSHEEL L, AR
BE 2B, BIBLGSH+XEEE L. FichloRt
OEWTERD L BE 21TV, ZhEis
FEEDLXEHEEEE L, AR 4R, WL L
it

LA OWTIRARE, 13BERE SR
oMo R »BIZT 5 LI, 2,4,6,8,10,
138 H e U TR AE A Lz o ERLJE L
7.

IIL.  #5ER

(1) KR EoBERT5PE,

D) A% ABCRITZEES » b O KaEI6=
DOFHEEI1320.242.04ng CHoto. Table1 Ji
O Fig. 1R LicBRicfil & L3 % In z. 7o\ 5 iR
FECIIRERE & bk S o TR nEg xR L, 13
HET41.0£2.72mg & JLE 2 R BE LA LI,
s LT XRREMER O X+G SHIFTIL 2
HEHETIHRBELL FAEcERORMNE R L
2, R BEEINRIMEL 7 b 4875E 6 BH
EME LTESRCEDEZRL, S8BT
VEIBETBARARE O B B2 T 7. Fig. 2R L
e EMRRBE S h b o THRBBRREYEL
TWwah, JEBGFoERCHE LW FHE 8
TWAHFPH L. —7F, GSH+XHTIRRBHE
4BEEX+G S HEER O X BEE & 13k
DEBFEXRL, LIEXISEF CoBEMR T
BTCII bR 37, ShoRFHIT AT % K dhfk O E
i324.249.93mg THoiz. M, REOKET I

— 44 —



MBFn4242 6 A25H 267
Table 1. Changes of lens weight after irradiation
#* s.d. = standard deviation of the mean
The mean weight of 36 lenses of the young rats before irradiation
(4 weeks old rats) was 20°2 + 2.04 ng
Weeks DX + GSH @GSH + X ll ® X only @ CONTROL
T ion Mo o] Lo VY .o LT SISy, off L8 WA I o Lt vl |
fonses | " ogy _lemses| gy [lenses | Tugy  [lemses | P gy
' 2 6 | 24.7:£1.86 | 6 | 23.2+1.37 | 4 | 24.4+2.05 | 4 | 24.7+2.84 |
' 4 (10 | 24.545.57 | 11 | 25.142.47 | 10 | 25.4+1.03 | 12 27.9+2.30
6 13 | 27.0:£2.94 19 | 27.942.77 @ 9 | 24.445.26 | 12 | 34.0+2.90
8 | 8 | 16.346.75 9 | 25.74539 7 | 19.44565 | 9  34.541.92
10 6  16.0-+7.27 7 27.547.99 | T | 16.045.97 7 | 37.6+1.33
13 5 18.948.79 8 | 24.249.93 5 | 15.343.26 @ 5  41.04+2.72

T
40|

1 GSH + X

X+ GSH

X

WEEKS AFTER IRRADITION

Fig. 2 (a) Enucleated lenses

Left: mature cataract (10Wk. after irradiation)
Right: not irradiated
Size of irradiated lenses was apparently decreased.

S| g

(b) X+4+GSH
Mature cataract (10Wk. after irradiation)

(¢) GSH4+X

Right eye of the same animal as (b). No visible

opacity in this period.
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Fig. 3 Regression of lens weight
Increasing regression of lens weight was noti-
ced in each group of rats, when the lens weight
in control group was regarded as 1009
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Fig. 4 Incidence of immmatured or matured cata-
ract
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Table 2. Incidence of complete epilation
(w1thm 3-4 weeks after irradiation)

Complett_ epllanon

GSH + X 1/54 1.9%

|
X + GSH | 50/54 92.5%
X only _ 42/46 91.3%
Control . 0746 0 2

Fig. 5 Complete epilation
(3 Wk. after 1.500R)
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Kisr o, Blba6fidhdefl (91.3%) T 3 M
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Table 3. Incidence of phthysis bulbi
due to perforation of cornea

Perforation of cornea

GSH + X 0/57 0 %
X 4+ GSH 11/57 19.32;
X only 8/50 16.025
Control ] 0/50 ) 0 %

Fig. 6 Growth of lens (Albino rat) Data taken
from Donaldson and King: Am. J. Anat. 60 :
203, 1937,
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Table 4 Relation between degree of the

lens opacities and the lens weight
Degree of opacies | Yo o e g
. Slight opacities | |
(visible with obl- | 33
ique illumination
+ or +

Immature cataract 10

25.5+4.27

29.2+46.53

Mature or
hypermature cat- a6
_aract i

15.444. 97
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