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SPLEEN DNA DAMAGE FOLLOWING IRRADIATION IN THE PRESENCE OF
“HEMICAL RADIOPROTECTORS

3.SUCIU, Z. URAY, C. BANU
‘ncological Institute, Cluj, Romania

The administration of radioprotective agents (AET, Luvatren, imipramine or sulphamethazine)
“s= no influence on the early elimination of spleen deoxyribopolynucleotides after irradiation
with 300 R. The spleen DNA fragmentation 24 hours after irradiation with 1000 R is also
mprotected by administration of chemical radioprotectors.

roduction
e deoxyribopolynucleotide content of lymphatic and hematopoetic tissues rises
early and dose dependent after whole body irradiation with relative low doses
—300 R). The cells from which the deoxyribopolynucleotides were released
wiong to a population sensitive to small radiation doses which is destroyed and
fiminated from the tissue about 20 hours after irradiation /11-13/. At elevated
mdiation doses (1000 R) the DNA from the less sensitive cell population is frag-
sented to molecular weights of about 1.5 x 100 daltons. This process of DNA
Fagmentation is slower than the release of deoxyribopolynucleotides and could
b well observed only 24—48 hours after irradiation /1, 15/.
e experiments to be reported were performed with the purpose of investigat-
2 the protective effect of some chemical radioprotectors (AET, Luvatren,

'mipramine and sulphamethazine) on the spleen DNA following the whole-body
eradiation of mice and rats.

zterials and methods
Seoups of 6 animals, RAP mice of 20—23 g were treated i.p. with 250 mg/kg
sody weight of AET (8, 2-aminoethylisothiouronium, bromide, hydrobromide)
w 20 mg/kg body weight of luvatren (4'-fluoro-4/4"-hydroxy-4'-p-methyl-phenyl
mperidinol/butirophenone) (LU). The animals were whole body X-irradiated
'R II X-ray machine) in plastic cages (180 kV, 10 mA, filtered through 0.5
amCu, FSD 40 cm, dose rate 36 R/min). Irradiation was carried out 15 min.
er administration of AET and 30 min. after administration of LU. The control
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groups were irradiated in the same conditions. In another experiment groups of
10 Wistar rats (100—120 g) received i.p. single doses of 300 mg/kg body-weight of
AET, 50 mg/kg body-weight of imipramine,(N-(y-dimethylaminopropyl)imino-
dibenzyl) (IP) or 500 mg/kg body weight of sulphamethazine (2-sulphanylamido-
4,6-dimethylpyrimidine) (SM). At 15 min. after administration of AET and 30 mis
after administration of IP or SM the animals were X-irradiated with 1000 R. The
control groups were irradiated in the same conditions. The animals were sacrificed
24 hours after irradiation.

The spleen deoxyribopolynucleotide content was determined following the indi-
cations of SKALKA et al. /12/. The tissue was homogenized in cold 0.14 M Na(
+0.015 M Na citrate. The samples were centrifuged 15 min. at 5000 r.p.m: (0° C}
The supernatant (I) was precipitated with perchloric acid to a final concentration
of 0.2 N. After centrifugation for 10 min. at 2500 r.p.m. the supernatant was di~
carded and the precipitate was hydjolyzed in 0.2 N HC1O4 for 15 min. at 70° C.
The amount of diphenylamine-positive substances was determined according to
DE FRANCE and LE PECQ /3/. The precipitate fraction (II) initially obtained
was hydrolyzed 16 hours in 0.2 N — KOH, then was treated with HClOy4 to a final
concentration of 0.2 N and again hydrolyzed for 15 min. at 70° C. The diphe-
nylamine reaction was carried out at 37° C for 24 hours. Colouration was read

on a VSU-2P (Carl Zeiss Jena) spectrophotometer at 595 nm. The amount of
deoxyribopolynucleotides was expressed as a percentage of the amount of DNA
determined in fraction II.

The DNA extractions from rat spleen were done according to a procedure pre-
viously described /14/.

The viscosity measurementé were made at DNA concentrations of 20—25 pg/ml
in a 0.2 M NaCl solution at 25° C. The apparatus used was a capillary viscosimetes
of the Ubbelohde type. The results were extrapolated to zero shear gradient and
zero concentration as described by EIGNER et al. /7/. The molecular we1gth wess
calculated accordmg to EIGNER a. 4 DOTY /6/.

Results :
As may be seen from Fig. 1 the deoxyribopolynucleotide level in mouse spleen i
an almost liniar function of the dose within exposure limits of 0—300 R. Similar

results were obtained by SKALKA and MATYASOVA /13/. The data included m
Tab. 1 shew that after irradiation with 300 R the level of deoxyribopolynucleotid
in the spleen of animals sacrificed at differert time intervals rises to a maximum
at 8 hours. It is also evident that administration of radioprotective agents has no
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o/ FIG. 1 The release of deoxyribopolynucleotides
ﬁ'?‘ =HFN I 1 (DPN) from mouse spleen following irradiation
1 with X-rays.
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I Deoxyribopolynucleotide content of mouse spleen after irradiation with 300 R X-rays
presence of radioprotectors?).
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results are expressed as percentage of deoxyribopolynucleotides in the DNP complex.
means, the standard deviations of the means and the number of determinations are

| groups were only injected with AET or LU; the spleen deoxyribopolynucleotide
ent of these animals was about 2 %, essentially the same as for the untreated and
diated animals (Fig. 1).

on the deoxyribopolynucleotide level 2—20 hours after irradiation. The

« summarized in Tab. 2 shew that the administration of radioprotective

s has no effect on the spleen DNA fragmentation 24 hours after whole-body
tion of animals with a large dose (1000 R) of X-rays.
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TAB. 2 Viscosity data?) of the rat spleen DNA molecular weight after irradiation with 1000 R
X-rays in the presence of radioprotectors.

DNA samples | [n] Mw x 10—0
(dl/g) (daltons)

Controls 32.3 — 36.2 46 -5.5

X-rays 12.4 — 14.2 1.55 - 1.75

AET + X-rays®) 124 —22.3 1.55 — 2.6

IP + X-raysb) 1285 -22.0 1.6 —2.6

SM + X-raysb) 11.5 — 20.0 145 —-2.3

a) The results are the limit values of four viscosity measurements, two for each DNA sample
obtained from the two groups of animals used in each experiment.

b) Control groups were only injected with AET, IP or SM; the spleen DNA molecular weight
of these animals was about 5 x 100 daltons.

Discussion

The effect of protection against radiation injury in living animals produced by

AET /4/, LU /16/, SM /9/ and IM /17/ has been well established. It was also -demoe-
strated that solutions of DNA /8/ and the DNA from cell cultures /10/ is rela-
tively well protected against ionizing radiations in the presence of radioprotectors.
On th other hand; it was shown that AET had no effect, at least 48 hours, on

the weight loss of spleen, small intestine, thymus, total white-cell count, marrow
couat and body-weight of mice irradiated with 900 R /2/. From the data included
ir Tab. 1 it is evident that the eliminz.*ion of the spleen deoxyribopolynucleotides
in mice irradiated with 300 R is not protected by administration of radioprotectors.
This means that the radioprotective agents used in our experiment do not protect
the spleen cells against pycnotic death which already occurs within the short inter-
val of several hours after moderate doses of radiation. The administration of
radioprotectors has no effect either on the fragmentation of spleen DNA 24 hours
after irradiation with 1000 R (Tab. 2). The results found in this experiment sup-
port a previous assumption /2/ that unknown recovery mechanisms are protected
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3y administration of radioprotective agents and in this manner lethality is reduced.
since the number of hematopoetic stem cells is very low and their localization is
anknown /5/ a direct evaluation of a radioprotective effect on DNA from this

ells is impossible. However, it is well known that few days after irradiation under
srotection with radioprotective agents the weight of hematopoetic and lymphatic
argans increases as compared with the unprotected animals and finally an increased
wrvival of the protected animals is observed.
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BBezenue DEHTrOHOYYBCT BUTOAbHNX aredTod /AET, UMHODAMMH, CY;ibye~
META34H WIM NYBATPOH/ HE WIUAGT HE BHNENEGHUE AO30KCDPUCOII0TUHYE=
160TANOB U3 CONBG36HKK B PE3yabTarTe 00AYUeHUA 300 p. ¢parucHTaes
JHK 43 cene3euxu yepes 24 t.taca Jdocne odnyveuus IO0CU D Taxkxe ARI=
6TCA d63aWAn6HHOM BCNEACTB!.1@ BBOJGHUA POHTCGHOYYBCT u.TVAbHHX ar

TOB.
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