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Effects of Reduced Glutathione and Ginseng Extract on Non-Protein Sulfhydryl
and Non-Protein Disulfide of Mouse Liver and Blood
Following Whole Body X-Irradiation

Jang Suk Oh, M.D.

Department of Radiology, Kyungpeok National University Scheol of Medicine
Taegu, Korea

. . Prof. Won Hyung Woo*
<D1rected by: Prof. Young Fun Choo**>

In an attempt to better understand the radioprotective effect of reduced glutathione(GSH), and to
observe a possible radioprotective effect of Ginseng extract, whole body X-irradiation of 1,200 r was
administered to the mouse either independently or immediately following the injection of GSH or
Ginseng extract to the mouse intraperitoneally.

The non-protein sulfhydryl (NP-SH) and non-protein disulfide (NP-SS) levels of the liver, and
NP-SH level of NP-SH of the blood of the mouse were measured at 30, 60 and 120 minutes, and
results were compared with the normal.

The results thus obtained are summarized as follows;

1) The normal values of NP-SH and NP-SS of the mouse liver were 5.9040. 46 2 mol/gm wet
wt., and 3. 02+0. 42 2 mol/gm wet wt., respectively, and the normal value cf NP-SH of NP-SH of
the mouse blood was 3.98+1. 29 z mol/ml.

2) The injection of both GSH and Ginseng extract produced the highest values of NP.-SH in the

liver at 30 minutes, but a gradual decrease to the normal was observed thereafter. When X-irradiation
alone was applied, the liver NP-SH value was lower than the normal at 60 minutes post-irradiation
" and thereafter. When Ginseng extract was injected immediately prior to X-irradiation, the liver NP-
" SH was lower than the normal throughout the experiment with the lowest value at 60 minutes.

However, the combination of GSH and X-irradiation produced higher than the normal values
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throughout the entire experiment.

3) The liver NP-SS value was most significantly elevated at 30 minutes after the injection of GSH,
but the recovery to the normal was observed thereafter. The injection of Ginseng extract produced
slightly higher liver NP-SS values at 30 and 60 minutes, but the value at 120 minutes was similar
to the normal. The single application of X-irradiation resulted in the lower t“-n the normal liver
NP-SS values throughout the entire experiment. When GSH was injected pric: fo I -‘rradiation, the
liver NP-SS values were higher than the normal at 30 and 60 miutes followe: b - tie recovery to
the normal at 120 minutes. The combination of Ginseng extract and X-irradiation showed generally
lower liver NP-SS values throughout the experiment,

4) The blood NP-SH showed the higher than the normal values in all the experimental groups

except when GSH was injected prior to X-irradiation alone produced the significantly elevated blood

NP-SS value at 30 minutes post-irradiation.

%

D

Bacq 3! AlexanderPe)] {£3l Mg s 2
ARRE LEMoR FET T & HED, 453 gl
tathione -& glutamic acid, cysteine % glycine © 2.4}
K= tripeptide 24 JILMRALA A A8l AT of
uk REMEHS Vel E, %7 reduced glutathione
(GSH)-- v& SH{b&ipel Hsl A #|i: =t Bifk Aol
Aol A HEHRRESE A 73 gl FAR o g
¥]-%-7] Bacq ¥ Alexander,? Pihl 9 Eldjarn® 3} Revesz
%%d) fkslwl GSH o} & SH¥E hAwe BEH=A
#IRAS non-protein sulfhydryl (NP-SH) % non-
protein disulfide (NP-SS)7} #&pnsls, =& NP-SH =l
NP-SS 7} BeSHRREE RS st ed BAT BHS
ZEa glebaw gk b8 2R olwl AT BEREE

iE DAl = Mg J5E MRS NP-SH % NP-SS
7t 2 BEES A R ERI A ol Bl HHHREE
< 2 HRAE #pdoihe olv] ZED, o} 4P
1Y K0, @9 K0} BRI o gleh

22 GSH ¢ ZEE®, X-B 25BHE T B
e EEWHRL A8 ¥ %Ef+SY NPSH 2
NP-SS 7} IEHS 245 a4 o= g #ks st
Vol HelAs B 2 &P B A £ R Bl

e HEE Bistee FHE @mEST 92, 453 18
wifidre] SHHES #bel FEKY o1A2E o&w
BEY #@de ok gt

s felviel BEd mEAZC] 4R nAe @
Bl B A BEyl ol -EnkE olv FEEisla B
Bigish ol 31 gk,

7] Bolell oA AZHHKC) EEARY =
feAE vl Ao sto, B BE R TA
ol = S AR ohzhe® PERHIE HET
FHHORE grh

olx® AZES A, A{LEMEMA A AL BT
279 ool W& st Sl = Rk A
Hie) B R REd B AE obd okt
W WE gt KH #FEe ABRERPAE HE
£ SHypHEe afsel d&g BRT v grth

weiA GSH 9 AZMHRE &% BRBEANLE A

ol E PHS &% BRAEKZY XRE2HEHE T
B A IFES 2 BRM-Fe NP-SH m®e NP-SS
9 BAYEMLE WRIGEC =e) hE Bmave AL
Pegtth ey Rl A o) HESL Rskgle BB
gha. Bt

EBHE  FE

1. EEAE

D BB EAE BE 20~25gm ) ARE BE
g 8 whex 250 U MEHES] ERIQLC]l fEASHA T

2) Reduced glutathione (GSH)-& Nutritional Bio-
chemical Corp.#io] v},

D AZHHIKL BB Fa}%}\*é (&XE) 50gm-g
iR ow wbE ohe REK S0mlE A 1 EREE
ok #l#k B el vl o] AZERHE 1ml
ehe) SH &HES 9 2.4 pmol o] g vk

2. BERFE
1) EREg-e o2 &R s Vradeh A,



—].S. Oh: Effects of Reduced Glutathione and Gingseng Extract on Non-Protein Sulfhydryl and 131
Non-Protein Disulfide of Mouse Liver and Blood Following Whole Body X-Irradiation—

R EWE

oM IGSHE wlo~ BE gm ¥ Img-% 1mlé
Kreb's-Ringer phosphate (pH7. 4) #&¥gErhol #gAA
fElsA e RET B

W AZHNK 1ml & EEAs BES 5

WATE1,200r &) XipE WA 5

5% : GSH & HBEHd XH2aRHET

6B ABHIES BRER X REFRAT F

LAES &Rl =F 30, 60 ¥ 120 5ol A &4 T
Wigol A= NP-SH @ NP-SSE, zela A=
NP-SH & gisEste] E#RY 27t Hsigd et

2) X g

200 kv, 15mA, 1mmAl & 0.5mm Cu filter &
sk, target-object A& 50cm & {Efko 24 BEl
o 1,200r 9 XiR& 2HRATeHIvh

3) NP-SH % NP.-SS¢ E&

NP-SH ¢] F5&-2 Ellman 2] F:Pe] n}gk o= NP-
SS ¢ €& -2 Dohan ¥ Woodward ¢ electrolytic reduc-

tion J7 o] w3kt

B % s

A EBaol Ao} o] whe-~ % Mtz st GSH 2
ABHINRS BE, XRESRHY KL BEo=
EE HEdMA ERSRE o #4430, 60 ¥ 1204

Table 1. Changes of NP-SH level of mouse liver
following single or combined administra-
tion of GSH, Ginseng extract and whole
body X-irradiation

|Nomall 30min.| 60min.120min.

. Mean*| 5.90 | 5.97 [ 6.65 | 5.56
Ginseng SD 0.46 1 0.44 % 0.44| 0.46
(n) G| ae | a9y aAm

Mean*| 5.90 | 5.90| 6.19| 5.65
GSH SD | 0.46 | 0.58| 0.17 | 0.51
| G| @ @ A4

IMean*| 5.90| 5.94| 5.75 | 5.64
X(12000) SD | 0.46| 0.48| 0.35| 0.33
m | G| Qo as) | an

. Mean* 5.90| 5.61| 5.23| 5.77
Gl)‘zscelnzgoarr) SD | 046| 0.42| 0,17 0 33
(n) G| A2 | ap | a2

Mean*| 5.90 | 6.58| 6.37| 6.33

G%(%fzooo SD | 0.46| 0.24| 0.73| 0.28

() @GB3)| as ! a5 [©))

*: umol/gm wet wt.
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Fig. 1. Changes of NP-SH level of mouse liver follo-
wing single or combined administration of
GSH, Ginseng extract and whole body X-
irradiation,
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Table 2. Changes of NP-SS level of mouse liver
following single or combined administra-
tion of GSH, Ginseng extract and whole
body X.irradiation

[;I:)?mal‘ SOmin.‘ 50min-‘120min.

Mean® 3.02| 3.24| 3.18| 2.87

Ginseng SD 0.42 1 0.40 0.35| 0.55
(n) G2 | ae | as | ew

Mean*| 3.02 | 3.84 | 2.83| 3.34

GSH SD 0.42| 0.70 ] 0.42} 0.40

| G| @ @] 4w

Mean* 3.02| 2.76 | 2.61 | 2.89
X(1200) SD 0.42 1 0.531 0.52] 0.62
m | G| dAD| AL | 4P

G L Mean* 3.02| 2.75| 2.63| 2.08
‘;‘(5(61“2%60 SD | 0.42| 0.41| 0.60| 0.20
m) | G| QO | a4 €)

GSH + Mean*| 3.02 3.34 3.69 3.11
X(12000) SD 0. 42 0.52 0.68 0.37
2V m | G| 4| ao | u
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Fig. 2. Changes of NP-SS level of mouse liver follo-
wing single or combined administration of
GSH, Ginseng extract and whole body X-
irradiation,
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Table 3. Changes of NP-SH level of mouse blood
following single or combined administra-
tion of GSH, Ginseng extract and whole
body X-irradiation

’Noromali 30min,l 60min.1120min.

Mean* 3.98; 5.30 | 5.42| 3.60
Ginseng SD 1,29 0.96 | 1.69 | 0.66
C)) @] Ay | e» | aw

Mean*| 3.98 | 5.34| 4.36 | 3.77
GSH SD 1.29| 0.8 0.75| 0.57
@ G| e 4| ao

Mean*| 3.98 | 10.08 | 4.77 | 2.23
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. Mean*| 3.98 4,73 3.90 4.08
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Fig. 3. Changes of NP-SH level of mouse blood follo-
wing single or combined administration of
GSH, ginseng extract and whole body X-
irradiation,
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