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Effect of Reduced Glutathione and Cold Exposure on the Levels of NP-SH and
NP-SS of Some Organs of the Whole-Body X-Irradiated Mouse

Kyoo Won Rhee, M.D. and Young Eun Choo, M.D.

Department of Physiology, Kyungpook National University School of Medicine
Tacgu, Korea

In an attempt to observe the possible radioprotective actions of single or combined application of
reduced glutathione (GSH) and cold exposure in mammals, the albino mouse was subjected to GSH
injection, cold exposure at —1-=40.2C and whole-body X-irradiation with 900 r either singularly or in
combination, or the X-irradiation following the cold exposure and/or GSH injection. The levels of
intrinsic NP-SH and NP-SS of the liver, brain and heart were measured at one hour after each
application, and the results were compared with the control, ie., non-irradiated and non-cold exposed
normal animal. NP-SH was measured by the Ellman’s method, and NP-SS was measured by the
electrolytic reduction method described by Dohan and Woodward.

The results thus obtained are summarized as follows:

1) The levels of NP-SH in the liver, brain and heart of the normal mouse was 6, 3530. 61, 2. 65+
0.15 and 3. 17+0. 10 # mol/gm wet-wt., respectively, and NP-SS was 3. 09--0.11, 2. 95+0.20 and
0. 184+0. 24 » mol/gm wet wt., respectively.

2) Though there were some degrees of difference among the tissues studied, a general tendency of

(1) elevated NP-SH and NP-SS levels in the GSH injection group,
(2) similar or slightly elevated NP-SH and NP-SS levels in the cold-exposed group, and
(3) markedly decreased levels of NP-SH and NP-SS in the X-irradiated group,

was observed. When GSH was injected prior to the X-irradiation, NP-SH and NP-SS in all the tissues
studied showed generally higher values than in the group where the X-irradiation was given alone, and
the values were close to the normal. In the group where the cold exposure was applied immediately
after the X-irradiation, no significant difference was observed in the NP-SH and NP-SS levels com-
paring with the X-irradiation group. On the contrary, when GSH was injected immediately prior to
the X-irradiation or cold exposure, NP-SH and NP-SS levels were either similar to, or higher than,

the normal value.
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Table 1. Changes of NP-SH levels of liver, brain
and heart of mouse following cold exposure
at —1C

Table 2. Changes of NP-SS levels of liver, braip
and heart of mouse following ¢old exposure
at —1C

Hours after T
Cold Exp.!Normal 30 min. 1hr. 3hr.
‘Organs

Hours after]
Cold Exp.|Normal 30 min. 1hr. 3hr.
Organs

Mean* | 6.35 6. 10 7.73 4,37
Liver S.D. 0. 61 0.72 121 108
(n ao  ao  ae 6

Mean*| 3. 09 3.54 2.73 1.76
Liver SD. | 011 051 042 014
(n) aew  ao (7> (5D

Mean*| 2,65 257 3,10 182
‘Brain SD. | 015 0.2 05 019
m | an  ae (8> (5D

Mean*| 2 95 2.80 2.21 1. 66
Brain SD.{ 0.20 0.17 0.41 0.12 .
(n) (8 ao (7 (5)

Mean* | 3 17 2.4 3.27 2.32
‘Heart S.D. 0.10 0.26 0. 38 0.37
(n) am (9> (8 (5)

Mean*| 2 18 2.53 2.11 1.30
Heart S.D. 0.24 0. 14 0. 42 0.09
@ |’ an o (5)

* 4 mol/gm wet wt.
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Fig. 1. Changes of NP-SH and NP-SS levels of mouse
liver following single or combined application
of GSH, cold exposure and X-irradiation.
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Table 3. Changes of NP-SH and NP-SS in mouse
liver following single or.combined applica-
tion of GSH. cold exposure and X-irra-

Table 4. Changes of NP-SH and NP-SS in mouse
brain following single or combined applica-
tion of GSH, cold exposure and X-irra-

diation diation
,‘ NP-SH*  NP-SS* NP.SH* NP.SS*
Mean 6. 35 3.09 Méan 2.65 2,95
Normal S.D. 0.61 0.11- Normal S.D. g. 15 0. 20
) (10" ) () 1o aon
Mean - 7.42 301 Mean | 283  3.26
GSH SD. |- 08l 0.40° GSH SD. | 050 0.37
O 26 24) (n) (24D (25)
. Mean 5. 43" 1. 59 Mean | 2.19 1. 61
X 'S.D. 0,03 0.17 X ‘S.D. 0. 02 0.18
_(p) o 10 @) o Qo
Mean 7.73  2.73 Mean 3.10 2,21
Cold S.D. L2l 0. 42 GSH+X S.D. 0.59 0. 40
() ae am (n) (1 (10)
Mean 6.75 3.81 © Mean 2.70 2.76
GSH+X S.D. 0. 36 0.41 GSH+Cold S.D. 0,23 0.21
€Y 7 an m 15 asd
Mean " 6.66 2.72 Mean 1.80 2. 55
GSH +Cold SD. 0. 46 0.56 X +Cold S.D. 0.19 0. 34"
™ s 19 (n) 10 a0
Mean 395 262 Mean 2. 64 3.49
X +Cold S.D. 0. 40 0. 40 GSH+X+Cold  S.D. 0.28 0.28-
(n) ¢())] ao (n) ey (15)
Mean 6. 19. 3.95 *; 4 mol/gm wet wt.
GSH+X+Cold S.D. 0.58 0. 45 GSH: Reduced glutathione
(n) '(12") an X: Whole-body X-irradiation with 900 r

* 4 mol/gm wet wt.
GSH: Reduced glutathione
X: Whole-body X-irradiation with 900t
Cold: Cold exposure at —1C
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Fig. 2. Changes of NP-SH and NP-SS levels of mouse
brain following single or combined application
of GSH, cold exposure and, X-irradiation.
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Table. 5. Changes of NP-SH and NP-SS in mouse
heart following single or - combined
application of GSH, cold exposure and
X.irradiation

NP-SH* NP-SS*
Mean 3.17 2.18
Normal S.D. 0. 10 0.24
@ am ao
Mean 3.74 2.31
GSH S.D. 0. 61 0.54
GV ¢ 0
'Mean 2.18 1.51
X S.D. 0.29 0.26
D 1)} ao
Meart 3.7 211
Cold ~ S.D. 0.38 0.42
(n) am ¢l)]
Mean’ 3.15 2.49
GSH+X S.D. 0. 61 0.27
(n) © ao
Mean 2.69 1.81
GSH+Cold S.D. 0.42 0.13
(0 a a
Mean 1.90 2.00
X+Cold S.D. 0.37 0. 28
(n) (10) Q)]
Mean 3. 14 2.17
GSH+X+Cold S.D. 0. 60 0.37
(n) %)) an

*: g mol/gm wet wt.
GSH: Reduced glutathione
X: Whole-tody X-irradiation with 900 r
Cold: Cold exposure at —1C
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Fig. 3. Changes of NP-SH and NP-SS levels of mo-

use heart following single or combined appl-

ication of GSH, cold exposure and X-irradia-
tion.
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