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Effect of X-Irradiation on the Levels of some Sulfhydryl Groups,
Protein and Cell Volume of Ehrlich Ascites Tumour Cells

Choon Shik Yu, M.D. and Young Eun Choo, M.D.

Department of Physiology, Kyungpook National University Scheol of Medicine
Taegu, Korea

It is well known that a number of -SH and -SS containing substances afford a certain measure of
protection against radiation effects in many biological systems, and it is conceivable that inherent -SH
levels in Ehrlich ascites tumour (ELD)cells may be of decisive improtance with respect to the development
of cellular radiation injury.

So far, little effort has been directed to elucidate the changes in levels of different -SH and -SS
groups in ELD cells when the tumour-bearing whole animal was subjected to the sublethal dose of
X-irradiation.

The present study was designed to bring some lights in the possible changes of and relationship between
various sulfbydryl levels, such as P-SH, NP-SH and NP-SS, as well as the content of protein and cell
volume of ELD cells, after subjecting the ELD mice to 1,200t of X-irradiation.

The animals used in this experiment were all mixed bred mice of 20~25 gm in body weight (ap-
proximately 2 months old) irrespective of sex.

12 mice in one experiment were inoculated intraperitoneally with 0.2 ml of ascites tumour cells (2
10% cells), and on the 7th day of the tumour growth, they were X-irradiated with 1,200r, using the
conventional X-ray machine under the following conditions: 200 Kv at 15mA, (. 5 mm Cu filter, target-
skin distance: 50 ¢cm. Radiation dose was measured with the the Philip integrating dosimeter.

At 24, 36, 48 and 60 hours after the X-irradiation, the mice were killed by cervical dislocation, and
the tumours were taken out. Freshly withdrawn ascites tumours were placed in ice, and immediately the
cell concentration was measured with the Coulter Cell Counter (Model B), and the hematocrit of the
tumour cells were also determined. Cell volume was thus calculated by the czll concentration and
hematocrit value.

P-SH content of ELD cells was measured potentiometrically according to the method of Calcutt &
Doxey, and NP-SH and NP-SS contents were measured spectrophotometrically by the method described
by Ellman. Protein content of ELD cells was determined with the Folin phenol reagent by Lowry
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Altogether, 48 experimental mice were used, and 12 mice with the only exception of X-irradiation

were used as the control.

Results obtained indicate that the contents of all the cellular sulfhydryl groups as well as cell volume

and protein content of the ELD cells increase significantly as time progresses after the sub-lethal X-ray

dose of 1,200r was given and that all the increase is in a lineal fashion.

The regression lines of the relative values, (i. e., taking each control value as 1) of all the values

cobtained, and the regression lines of cell volume, protein and NP-SH are identical, whereas those of
NP-SS and P-SH appear to be widely seperated. However, the difference of those two lines (NP-SS &
P-SH) were found to be not significant statistically (p>>0. 03).

Therefore, it can be concluded from the above results that all the values examined increase in a lineal

fashion with no statistically significant difference among them.

Also, with the radiation dose of 1,200 r, the ELD cell becomes enlarged and swollen progressively up

to 60 hours post-irradiation and it becomes more than two times of the original normal size at 60 hours

after the irradiation, and up to this stage, it seems apparent that the cell division has been slow due to

the X-irradiation applied in this experiment.

It is well understandable that the contents of NP-SH, NP-SS, P-SH and protein of the ELD cells

increase in parallel with the increase of the cell volume by the X-ray does used, but it also seems

interesting to note that all the cellular substances tested show no appreciable difference in the pattern of

increase.
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Table 1. Contents of NP-SH, NP-SS, P-SH, protein and cell volume of ELD tumor
cells after X-irradiation with 1,200 r

\hrs| 0 2

36 48 60

1 Mea(rrlI:)L-SE ‘95 Mean+-SE %

Mean=+SE

s % Mea(r:% SE % Mea(x:l % SE %

NP-SH 2.4340.07 | 100 | 3.4140.13 | 140

10'9/4mol/qell [¢3)) @2

NP-SS 0.18+0.01 100 | 0.27+0.03 | 153

10~%umol/cell @D @2

P-SH 17.3740.46 | 100 [25.59+0. 61 147

10~#umol/cell @D @2

Cell volume [1,173426.6 | 100 {1,664+37. 23 142
» @n (22)

Protein 2.2740.09 | 100 | 3.374+0.19 | 148

10""mg/cell 42) @D

3.76:£0.17 | 155
a3 asgy - an

0.3440.03 | 191
an

27.55(i1.40 159 |31.83+0.96 | 183 [34.844+2.94 | 201

3.9430.15 | 174
G

4.541+0.16 | 187 | 5.45+0.46 | 225

0.42+0.04 | 239

0.3540.05 | 197
as) Qo

9) 18) 5)

1,995:86. 67| 170 [2,2314-80. 07| 190 {2,499+131.21] 213
asy as)

an

4.39+0.22 | 193 | 4.83%0.18 | 213
aso a2

Table 2. Relative values of NP-SH, NP-SS, P-SH, portein and cell volume of ELD tumor cells after
X-irradiation with 1,200r (taking each contrel value as 1)

T s | 24 36 48 [ 60
' [ Mean--SE Mean=+SE Mean=-SE [ Mean=+SE
NP-SH 1. 40+0. 05 1.5540.07 1. 870, 06 2.2440.19
NP-SS 1.53+0,17 1.910. 16 1,970, 26 2. 4740, 22
P-SH 1.46+0. 11 1. 590, 08 1. 8340.05 2.0140.17
Cell volume 1.42+0.03 1. 7040, 07 1.970. 09 2.13+0.11
Protein 1. 4940, 09 1. 7340, 07 1,930, 03 2,130 08
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Fig. 1. The change of cell volume of Ehrlich ascites
tumor cells after X-irradiation with 1,200r in
vivo.
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Fig. 2. The change of protein content of Ehrlich ascites
tumor cells after X-irradiation with 1,200r in
vivo.
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Fig. 3. The change of P-SH level of Ehrlich ascites
tumor cells after X-irradiation with 1,200r in
vivo.
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Fig. 4. The change of NP-SH level of Ehrlich ascites

tumor cells after X-irradiation with 1,200r in

vivo.
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Fig. 5. The change of NP-SS level of Ehrlich ascites
tumor cells after X-irradiation with 1,200r in
vivo.

2.0

7.75 + 00213 (X-39.38}

1 —t -
2 24 38 48 6C HRS. 72

1.0

Fig. 6. Cell volume (relative vale with 959 confidence
limit).
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Fig. 7. Protein (relative value with 95% confidence

limit).
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Fig. 8. P-SH (relative value with 959 confidence

limit).
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Fig. 9. NP-SH (relative value with 9595 confidence
limit).
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Fig. 10. NP-SS (relative value with 95% confidence
limit).
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Table 3.

Regression equations

Absolute value

Relative value

NP-SH Y =3.72+0. 047 (X-29.65)
NP-SS Y =0.2940. 0039(X-29. 12)
P-SH Y =25.8140. 29 (X-28.75)
Cell volume Y =1, 783. 52+ 22. 46(X-27. 69)
Protein Y =3.51+0. 043 (X-27.78)

Y =1. 706+0. 0219(X-39. 38)
Y=1.88 +0.024 (X-39.15)
Y=1.71+0.0156 (X-40.88)
Y =1.75+0. 0213 (X-39.38)
Y =1. 805+0. 0167(X-41. 04)

For detail, see the text and figures.
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Fig. 11. Regression lines (relative values).

B(Y=1.71+0.0156(X~40.88)), B 9@E(Y=1. 706+
0. 0219(X-39. 38)) 9 %5 10 B(Y=1. 88+0. 024(X-39. 15))
2} zbo] EHEI B &S & 4 -t

olH ¥ & WEME/F 2% ERML BARIA End
© 8 K% 1 regression equation S R3] Fadtd &
3%} el =3 4 HB{ES regression line & A&
[Fl—%t scale 24 HEEgEk Aol F11E) S, 4714 2e
ulel o] %, BEE U NP-SH 2| regression line -2
AR sl ZEsF glou NP-SS g P-SH 9] regr-
ession line & Al 2 HEs ER7F 9l Kol Balch =
2l o] & Wi 94 MIEMesE A2 BB £
RE el A ggpeb (P>>0.05). #eld 2 HEiE
= HErENeR FET ER5 dof ZF RKHEY RS
2A EERQ BGRE 2o Bde & 5 UdH

% 2=

Klein(1953), Revesz(1956)% % 4 @& BHEEE
9] PFgesk B (Schoeniger, et al., 1952; Seed, 1960; Kan-
eta and Muta, 1960; Okada, 1960; Logan, 1959; Logan,
et al., 1959; Staehelin, et al., 1963) X-#5} & M
B MEtzA AEMRd = £MAH] £} BEST B
K 3 8] BERARE G & MR B ks o] DNA

el Bl BES L o R MRS He] M
ot AL olm] A delx i wtelrh. weld hEs
ofl A ¢} zte] Ehrlich fFkse] #hfe] {EHBTE Befiell in
vivo 2 IEABMIEE 1,200r o] X-#ond Myt
A 60 Rl o] 27k RS RiBel Wl B
fael AHE WER v EENLE MRS A-E 2
9 S AR 1,173 2N A BFRBAAAA 6085
il e 2,499 8 o2 A 25 ko2 Heo] 3oL HER
X-1g8 REtEA fEiizAe] DNA 2 RNA & =25 47
HE 4A Az, =ebd EES] sz Mpe
#R, MlEERc @ike B8 AL e Aoz
A eV X-BEsHE BREY KB4 ke
Ao BRI BfReA A& Bk & Bhelst 3
Az B— 60FR L RBEY EEEe BRS %
e Ae| ohd Az B

olHY X-f MHNEA MMl FHel Eixgd =
2} AR BEEE okhiz}l P-SH, NP-SH ¢ NP-SS:
& £ SH#EL 44 ERNd HEE 23 &Y K
o whel iEmsle] Wtk 60 Brfdal A v =5 HHR{E]
2% TvE 24N kel 2R o=l &% A2 Foma
Biwe BEE velilxz d8e ke Mkl FE
olz} sh7l vk
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Sulthydryl 2= =& #ilaRel] st R SHE
FE RS W EEEY R4 FEsle Ao,
P-SH, NP-SH g4 NP-SS % SH ol B3t #E S0l
HeatiRel ST R 1REBRRY RS £pE(Pihl and
Eldjarn, 1957; Bacq and Alexander, 1964; Eldjarn, 1964;
Jellum, 1965; Revesez and Modig, 1965)4 2 A8 2=
AEMHAA Tsel 9o,

Pihl 9 Eldjarn(1958, 1955)%el] {kele Hustigoel %
g REFRS KB MRS A7E NP-SHR olhvst
NP-8S o4 HEEZ REFAST 2 gz g

wlebA AER 4ol 7ol Ehrlich BfillgE in vivo
oA X-mRstetg & o MY AE SH#Y =%
Frilel BEEA B BnEla 9SS Mot By
Rte 2 x e —ES] ARGEY Hkomd RE
SH &7 #insl+ el ohdrslw AZ4dch(E 2 %,
1968). ol So] FREERSY BERA ML B B
fael JEaiE o4 X-BBHHHE 60 7R RS B
B4 ERH BwmE stR 60RREN A BWEY 24
Ll ko] == o] Bi-e SH el glo) A9k M—3gt Hifol =]

—fkfie 2 X-REHIAE AfEse wmEsias
AL A9 XkEHSl Feo) 1} (Bacq and Alexander, 1961;
Schreier, et al., 1955; Kay, et al., 1957; Mefferd and
Martens, 1955) in vivo 2 X-BBRHS 3192 =19 Eh-
rlich fZ#filue] EAEY 8k AL 2 T8 R
&7F et ek BE&E 94 SHE glol A f—st
Al I Aol =l o]} pararell 814 Hin=le] 9]
& HERAE Rk s, oJES R ERA
1,200r & X-@RateA MRS RS Bistie 28
RS RS Aol = R el E BEE 4
X ¥ BEE S Fde Aolek AA4g

] ]

Ehrlich Jgkio] 15E3] B B EA
% 7 Bl Ehrlich SF#IiE-S in vivool]|4] 1,200r & X-%&
BEE slx 2tk 24, 36, 48 ¥ 60 BrfoN Al &% JEM
Mol &%, ®EE 9 P-SH, NP-SH, NP-SSZ& R
SHEE WeEsts, A2 2 #bs HiES hustga
wh ohga 2L e gl

@ Al AR X-Es2A BHeE 60 B
o) B2/ 74X R EAv.e B st 60 Rl A=
Bl 2455l ko] S gl

@ sEMie Bag, P-SH, NP-SH 1 NP-SS o4
RAHE ERY BHo= Einstg ek

@ Tl AR #A BaE 2 SHES
[—3F #4HE-& Jehi glick

B
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