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Effect of Single or Fractionated X-Irradiation on the NP-SH
and NP-SS of Rabbit Liver and Lung Tissues

Seo Ha Park, Kyung Sook Choi, Byung Kwon Kim, Yong Ju Kwon
and Jae Bok Lee

Department of Physiology, Kyungpook National University School of Medicine,

Taegu, Korea

(Director: Prof. Young Eun Choo)

In view .of the importance of sulfhydryl groups in producing a chemical protection against ion-
izing radiation, an attempt was made to evaluate the changes of intrinsic non-protein sulthydryl
(NP-SH) and non-protein disulfide(NP-SS) of the lung and liver tissues of rabbits following the
whole body X-irradiation with 900 either in single or fractionated (300 rX3) dose.

NP-SH was measured by Ellman’s method, and NP-SS was measured by the electrolytic reduct-
ion method described by Dohan.

Experiment was performed at 1, 3, 5, 24 and 48 hours post-irradiation, and the results were com-
pared with the control.

The results thus obtained are summarized as follows;

1) Intrinsic levels of NP-SH and NP-SS of normal rabbits were 0.77:+0.10 and 0,6130.07 u

~mol/gm wet weight in liver, and 0.28+0.03 and 0.54:+0. 03 in lung tissues respectively.

2) NP-SH of liver after single X-irradiadion showed no significant change in general, but at
48 hours post-irradiation, it was elevated comparing with the normal value,

3) Levels of NP-SS in liver was decreased than the normal value in the irradiated groups, and
the lowest level was observed at 3hours after single X~-irradiation and at 5hours after fractionated
irradiation.

4) In lung tissues, levels of NP-SS showed no significant change from the control at earlier ex-

perimental hours, but a great decrease was observed at later part of the experiment.
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BEYL 4 dgo] BREAFIY? o] WAL B
WRES thkshd 2~3719] carbon chain 9 — o]l
P SH £E aFAY BRdAA RBTolv RARIE
o kA A i SHE= 9 <+ 3le A, 2Ex itk
<) amine o]1} guanidine Z-& BHT WiES 7H3l 1L
AWES A BHT REEAS velbdse Fo
o} »

v BEAR Y BESL 1 AHSe] BRED
SH ftatne BEs=24 I LD50/30 7 Eobaiche
Ao =59 o] SHLAYE] o4 Mg &KAA
et SR A0 e ABHEH BRE HLADd 5
AeX= g BRE) A7) et ok el M
ol A gk Yu} BHLY '

el SHALAWESY 84l I-cysteine & in vivo
2 BEYE 4, MERE F53 SRR e,
MRS A SHES level = 43d UL 3
o]€7 el NP-SH (non protein sulphydryD®]
MRS a8 whE REEAY BAEAY Aolztn
{{1_14.' 9,10)

Bacg @ Alexander®, Pihl @ Eldjarn 5-& NP-SH
Bl ol el MiRAS NP-SS(non protein disulphide)
44 REER pEd BAT BHEE 2T Jon @
). 22y SHHES BE RET A BHYwEs
Re) REHESDHA HAAE o7 B @WEA o
<o} SH#ES #BHE= 4L Bipiage] RE NP-
SH %@ NP-SSd Bside o4 Az F HEt
=R 2o 9w —EES HHRE BEd &k
Batstny] 2} S#(fractionation)®] HEEoE BE
<o Yol Batstm A EEREY B Flgke] &2
ole] & deA gl Bhelrh

ojghe Rl EEEL ABEKEE HEE 3
900r 9 XS HEd @A B F-% X
BES 300rd 3EE FHEEHA BiT A £F
BF 2 iaime] RfE NP-SH @ NP-SSE @rfyes
Hgrst = 24 7E NP-SH o NP-SS 2 je4Hg R
fefY —ie 4xuy B AKRS RESAeA,
I ERE A0l #Eske wleltth

BaMH % 7E

1. BESHdE

HEREYS BE 2 5kg FAHY HRE BRT 56
R M 80TEE SRS TH

2. BEBAZE

BEBYS o1& 3Bos o] ERSACH

BIF I EER
F2B000ry XBe oo BEs 3

| OBEBREI00rY X#pe 1@ 300r4 24 B 7

Aoz 3[E WA B

1D Xiggat

200Kv, 15mA, 1mm Al ¥ 0.5mm Cu filter &
target-object A 50cm 59 o FLELS KR
8 fagell 3z Ratsksloh

2) B 2 IhEge @l

£ BB & HEE &% 16MHE, 38M, 5RHE,
245570 2 48 E5REel A HEHIRCE FH KMEFEAA
Bk B 2 WSS milisled HERe AL

3) NP-SH ¥ NP-SSE&E

NP-SH ¢] £&-& Ellman!D9] JFikel] =go= NP-
S EES BlAL A#H=AA4 BEL BEYW B
TEEES AT 40mA 24 205K BEYN BT S
Al &322 4 Dohan &28] electrolytic reduction 7
kel #e3gvh

B B A&

Hix g Foke EEFRY HF 2 HARS A
# NP-SH ¥ NP-SS{HE FisfEsl HERERA &
R Fele

B, IE&E] A FRERY NP-SH & 0.774-0. 10 £ mol
/gm wet wt qlu] Hdbe], F#el A& 0.2840.03 9]
gl =3 IF 2 IhEGdA S NPSS & 4% 0.61=
0.07 4 0.54:£0.03 224 [fiflgel4 NP-SH ur}

Table 1. NP-SH level of liver and lung in
normal rabbit

Expel. NP-SH{umol/gm wet weight tissue)
No. Liver Lung
1 0. 60 0.24
2 0.58 ° 0.29
3 - 0.75 0.3
4 0. 80 0.32
5 0. 80 0.26
6 0.58 0.26
7 0. 60 0.29
8 0.78 0.26
9 0. 80 0. 24
10 0.78 0.29
11 0.70
Mean 0.77 0. 28
S.D. 0.10 0.03
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"Table 2. NP-SS level of liver and lung in normal

NP-8S7t o & & 24d& ¢ + U=k

rabbit 900r & X< HES Mats #sl 300r4 3@a
Expel. NP-SS{umol/gm wet weight tissue) SEEANA BEIR B A FESY NP-SHE BH #
No. Liver Lung 1,35 24FH H 48WRHA £F EBIAY 2 F
. 1 Py 050 IGEE pmol/gmwet wt24A] FHHEfFES ¥ =
9 0.6 0,52 meka EREY 2% Heed H3E Y F1M
3 0.75 0.58 s} 2}l B, F#RelAE NP-SH 7} 0. 7740, 10 ol9)]
4 0.62 0.54 HEle BERSHEY A= & BREEIA £4 0.72
5 0. 60 0.50 +0.08, 0.660.06, 0.64-0.07, 0.78=-0.08 2 0.95
6 0.58 +0.08 24 EEERH 5RBE7FA = EEERLe A3
7 0.56 W& ghe Moy 24 BRI fpolE EHMER 3 s,
8 0.54 8B ol e ERERS 088 Told: EEeH
9 0.58 Qe -
10 0.54 300r4d 3@E HEHA BT HlAe BHE L
Mean 2 0.1 0.54 BRI A 0.96:0.04 2 ERfENTE HoldA 2% B
- i : fude] A3 whek 0.93-+0.04 T 0.89+0.02 = =g
O =0 S8INCLE (9200?)
ALMOL 7G% @ ——r @ BRACTION (3000X3)
). - i 8.0
}\%\§ —~ %
o'e(_.-—l ““““““““““““““““ x';";"' TTTTm s e
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Fig. 1. Changes of NP-SH level of rabbit liver following single or fractionated X-irradiation

with 900r.

Table 3. Changes of NP-SH level of rabbit liver following single or fractionated

X-irradiation with 900r

X-irradiated (900;)*

Normal* 1hr. [ 3hrs. ( 5hrs. 24 hrs, ’ 48 hrs.
s. F. | s R ’ s. F. s. Foo| s F.
Mean 0.77 0.72 09 | 0.66 093 | 064 08 | 0.78 06l | 0.95 064
S.D. 0.10 0.08 004 | 0.06 004 | 007 002 | 006 014 | 0.08 007
No. of case] 1 |1 5 | 8 ) 9 9 5. 4 | 7 6

S: Single irradiation with 900r.

F: Fractionated irradiation with 900r (800rx3).

*: gmol/gm wet weight tissue.
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Table 4. Changes of NP-SH level of rabbit lung following single or fractionated

X-irradiation with 900r

4 X-irradiated (900r)*
Normal* 1hr. 3 hrs. 5 hrs. 24 hrs. } 48 hrs,
N S. " F. s, F. S. F. 8S. F.| s F.
Mean 0.28 0.26 032 | 029 02 | 052 02 | 0.82 033 | 0.8 0.2
S.D. 0.03 | 006 004 | 0.04 003|005 003|002 003|004 004
1.\_10. ,o,f case 10 5 8 10 9 9 6 8 4 7 6

S: Single irradiation with 900r
F: Fractionated irradiationwith 900r(300r X 3).
*: p mol/gm wet weight tissue.
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O ——=0 SINGLE (800T)
'@+———@ FRACTION {300P X3}
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Fig. 2.
with 900r.

e 240 9 A8 Ed A &4 0.6110.14, 0.64
+0.07 24 EFHEEEE & & 29k

T EaE Y HS2@AAE 900r ¢ X 17 BEEst
9 300r4 3@ SEIBHAL o By NP-SHE
FRE Al 714 weube)l fo] EERAAE 2
NP-SH 7} 0.28+0. 03 ol Hesf BEBSHFANAE &
EERRERI) A &% 0.2670.06, 0.29240.04, 0.32-0.05,
0.32+0.02 & 0.31£0.04 2 2 HEREEA A BEQ
PIEEY] BES B + glglon 44 300r4 318 4
BB A= ERfER 39 & #5Hs &5
golel. 5% 2 $£3EE 900r X HEEH 2
SEIELES KR MY NPSS{EY #ES ®w
% Aolv)

E#E A NP-SS7} 0.6140.07 316 a4 B
EIRAR, 5 1R A 0.30+0.05 2 Folzl.ox
2% KRl 3,5, 24 B 9 48 BRRIA] &K
0.26+0.08, 0.31=0.05, 0.27+0.02% 0.23-40.03 o
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Changes of NP-SH level of rabbit lung following single or fractionated X-irradiation

2 EHERc) % g melth

300r 4 3EZ SRBHIT HAA= B & 18R
2 3pERel 4] &4 0.5440.07 € 0.5040.14 2 A3
ol Al 5 Rl el & b F& gl 0.2720.02F
Bycl. 239 ERIFEAA= BIEES 5 R4
B EREY 2 BRI 2obe 32 g 140
wexr P BLEE 900rd Xipg ¥ RSB
AL o) KEMEDY NP-SSEE Frgd Aolth
B) EHFES] Y NP-SSsF 0.5440.03 v
3o EmBsHEA A BHE 1R 8 8]
Akt 3R el FAS deldA 0.23£0.07 & M
ol ¥, 24FsRI7Fx] EH(E] idd e HEEE 29
o1} 522 A e 2olX gEevt

X o BBl A v KEBAFH 3Ri4x] NP-SS
f5S) #®jo] ¢ rhsb HERFST & FeRiel Al 0.234:0.06 &
2 343 Ast=Egm, 24 8HE 9 48R4 A E
HiEe sirkekAla gl et IEﬁs?l_f’éiDH% ge AL B
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Table. 5. Changes of NP-SS level of rabbit liver following single or fractionated

X-irradiation with 900r

ojehzbo] Hm ¥ SHEEAR WA MM U 5
el A MR NP-SS{E-l ¥ ge xol&A
FFagel A8 vl xstda & 4+ gl

L2
T

X-irradiated (900r)*
Normal* 1hr. 3hrs. 5 hrs. 24 hrs. l 48 hrs.
s. F s. F s. F s. F ] s F.
Mean 0.61 0.30 0.54 0.26 0.5 0.31  0.27 0.27 0.44 0.23 0.3
S.D. 0.07 0.05 0.07 0.08 0.14 0.05 0.02 0.02 008 0.03 0.13
No. of case 10 5 4 5 7 4 4 ) 4 6 4
S: Single irradiation with 900r.
F: Fractionated irradiation with 900r (300rX3).
*: pmol/gm wet weight tissue,
AIMOL 7 GM o O SINGLE (900CFr)
o8 . ® FRACTION (300rX3)
i I so
[X:7 . als Al Ml iedh skl b b i die R e B
-
- —
0.2 T %
o L i 1 1 1
| 3 5 24 48 (HR.)
Fig. 3. Changes of NP:SS level of rabbit liver following single or fractionated X-irradiation
with 900r.
Table 6. Changes of NP-SS livel of rabbit lung following single or fractionated
X-irradiation with 900r
X-irradiated (900r)*
Normal* 1hr. 3hrs. 5hrs. 24 hrs, 8hrs,
S. F. S. F. S. F. S. F. S. F.
Mean 0. 54 0. 59 0.55 0.23 0.56 0.41 0.23 0.44 0.37 0. 3¢ 0.45
S.D. 0.03 0.07 0. 07 0. 07 0.05 0.06 0.05 0.02 0.06 0.09 0.13
No. of case 5 3 5 8 6 4 5 7 5 8 4
S: Single irradiation with 900r.
F: Fractionated irradiation with 900r (300rXx3).
*: pmol/gm wet weight tissue.
< A=k
£ =

£WS HAHRAGeR Y6 R# B By
REWES Poedl v X5 KRel BEE SH
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Fig. 4. Changes of NP-SS level of rabbit lung following single or fractionated X-irradiation

with 900r.
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BRES BYirhd] w29 FEBYHA S in vitro 2
5°C % 35°C |4 &% incubate § ¥ @rsahoz B
#iZo] NP-SH 2 NP-SSE gESa gl o &
shd NP-SH, NP-SS7F Aty ez ByfEe] Azle) =
gt g gl et el

A4 BEE FOE FR D BERENA w2
RS in vitro 2 X 5% & ¥ 35°C o4 30mg
9 l-cysteine 3} ¥ incubate S EF BEEpHoR
v} ol BBl Al WA Emd e ngvk

E7 FHEY EPE 2 A E MRS X
< Eme) 1000 r BHE B3 200r 4 24 8 7HA o
= 5H FEMAT FHAY FFERS] NP-SHEE #
€T ok glem o714 NP-SHfE7l Battk 30 £l A
dxs8 Eins gl B Asted gk A= U
Rf7t A EEEEC $2 3 vebdivte )

Isopova® = 3 & ERHHE T HHEBH %
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Rl ol EFMEYEl HESA RER LS 2odclw
o},
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o %S BRWEAA EREd A7 3z, SEE
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AR ol AL Hgipe =EslnzAd £B R
g BT € 9 du RNE NP-SSst
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7F 23518 =tk
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e zhg nglon) 48Bkel A EFEE K =%
3, FhEsEe] A1) NP-SH &= 2EERHA EFEY]
AAE e 2o $9% #HE & 5 gl

3) Fr#fhe] NP-SShe 900r X i E[EIRSEE] A
L 1E5R ol &8 HolA 3B BETES 2y=,
SEFRAEEE 1HHE, SEREAA A48 detAvrs) 5
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B 7tAE A #Eel fivtst Rl ETE @
3 5 A48 EEEd s giE
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