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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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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

k)
00 B X+ GSH

9} AT T e

o

70 i

sk L /‘r GSH+X
LA
O1— / I

INCIDENCE OF CATARACT

& 0 13 WK,
WEEKS AFTER  IRRADINTION

B, BB o R0 5 A TE R BRI D i YRR
I B A B 15 DARRE o FINEE CREVYE
RHENE) #HEL LT, chooRbEREW
SO (8) &offRiEbT s Fig 4o
m<wind ., AbXHBMFERDX+G S HIET
CEARRL A fef e CRE ] & SRR o R SR8 < T
D138 B Tkl & & 100% Bl b 40z 5E2idm
Fagsbte. 50% Fe oW X R OV K +
GSHRETHTHETH D, BHFRIC 7V 5255~
RS LB o iR iziis bl ot
HIC LTG S H+ X BT 5e 4B o 54 i
THr ULERTHE R, BIb Fig. 4 TR
S, 50% A ORMI2ZBTH ORI - FH X D
L5 HEER T3, i, BElRoRET
H B 13 H IR B 5e il o FERI260%7TH
b, o s T v oESRIRD b
b EEbhs, Fig.2 (b), (¢) iR Uil
BHEBIGEAD S » v XA QBRTHEH, K
(b) XX+ G S HTHAZ Kbk o5E2iRls
Wwbhas, £ (€)1, GSH+XTHD
o BB Emc I Rm b A & LTREAIR
iR b h BEHULEED ST uvitu.,
HECHENB RS L 70 2 53+ v BEHBRIC
5 LT3 o AP o Rk i IS F S Ui
VRS TH D, —Ji, TR0 L
WA AR A R X IR A B s L
LTHYERTHbRS & EMFED B TS .

— 46 —



FRFI4248-6 A 25

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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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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