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DEGRADATION OF JH-TdR LABELLED DNA OF HUMAN LYMPHOCYTES
DURING STORAGE

Influence of 3H-thymidine incorporated into DNA of
human peripheral blood lymphocytes on damage to lymphocyte
DNA and possibilities of storage of 3H-labelled culture of
human lymphocytes in PBS (buffered physiological saline, pH
7.2) at 4°C was studied by estimations of molecular weight
of DNA in alkaline sucrose density gradient and determina-
tion of the amount of viable cells. The results obtained
in estimation of molecular weight of DNA indicated that
gtorage of ‘H-thymidine labelled human lymphocytes causes
DNA degradation. The simultaneous lack of essential chan-
ges in lymphocytes survival suggest that during the stora-
-ge-induced damage the DNA damage preceedes lymphocytes
cell death.

Introduction
3

It has heen shown in many studies of mammalian cells and
bacteria that radioisotopes cause lethality and strand hreaks
when incorporated into DNA, The 14C-decay induces potentially
lethal lessions in bacterial DNA [17]. 129Iodine incor porated
into DNA as the thymine analogue 5-/1251/-iododeoxyuridine causes
lethality, mutations and double-strand breaks in E, eoli [15],
in phages T1 and T4 [19, 20, 29], and decreases survival of ma-
mmalian cells [2,7]. B oy d et al. [1] have shown that thera-
peutic doses of 1251 are'oapable of producing chromosome da-
mage in human peripheral lymphocytes. The lethal and mutagenic
effects of 32P incorporated into biological systems have been
algso well dokumented [13, 14, 16, 221].

One of the most commonly wused radioisotopes, 3H--thymidine,
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is a toxic agent when incorporated into DNA of mammalian cells,
too. It has been estimated that the effect of tritium are similar
to equivalent doses of X or gamma-radiation [6, 9, 28], Tritium
incorporated into Saccharomyces cerevisae induces reproductive
death, gene conversions and mutations similar to those produced
by an equivalent dose of gamma-radiation [4]. 3H-Thym1dine can
produce chromosome aberrations when added to- cultures of human
lymphocytes in vitro [23]. 3H-Tri tium decay causes single-strand
breaks in Chinese hamster cells V79[3]. Data on influence of
3H-thymidine incorporated into DNA of human peripheral blood lym-
phocytes on the damage to DNA as well as possibilities of storage
of labelled lymphocytes are lacking. We have been attempting to
check whether the process of storage of 3H-thymidine-labelled hu-
man lymphocytes in solution of PBS (phosphate-buffered saline)
at 4°C influences the DNA degradation and cell survival. PBS was
used as storage medium since PBS treatment does not produce toxi-
city nor produce degradation [33].

Material £1d methods

The lymphocyte cells used in these experiments were isolated
from heparinized blood by the sedimentation method involving CM-
-cellulose. Granulocytes and macrophages were removed owing to
their adhesion to glass at 37°C, The lymphocytes were ocultured
in a 199 medium containing 10% calf serum, antibiotic and phyto-
hemagglutinin at 37°C for 48 h. The lymphocyte DNA was labelled
with 3H-thymidine with specific activity 5 mCi/mmol for 24 h, at
a final activity of 2 yCi/ml. The cell survival was determined hy
Trypan Blue staining and labelling 51Cr. Molecular weight of DNA
was estimated by ultracentrifugation in alkaline sucrose density
gradient according to M¢ Gr a th and Wi lliams/[24]s
5-20% linear sucrose density gradients in 0.1 M NaOH, 0.9 M
NaCl and 1 mM EDTA were used. The cells were lysed directly on
the top of the gradient for 30 minutes at room temperature (the
lysing sgolution contained 0.5 M NaOH and 0.1 M EDTA), and were
centrifuged at 35 000 rpm in a Beckman SW 60 rotor for 2 h at
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10°, The. gradients were calibrated with the phage T4DNA (738).
The average molecular weight of DNA was estimated from the Stu-
dier’s equation [31].

Results
i— ]

Typical sedimentation profiles of 3H-labelled DNA from human
lymphocytes in 5-20% alkaline suorose density gradient after
different times of storage of lymphocytes are shown in Fig. 1e

The values of average molecular weight and sedimentation
coefficient of human lymphocyte DNA after different times of cell
storage are given in Tab. 1. The average molecular weight of DNA
released from lymphocytes is equal to 26,10 +2.87 x 107 ‘daltons.

Table 1
Effect of storage time of lymphocytes upon the average molecular

weight and sedimentation coefficient of DNA

Wpiyw czasu przechowywania limfocytéw na masg czasteczkowa
i statg sedymentacji DNA

Bauauue xpaneHns IAMPOUUTOB HA uonexgﬁapnua BeC 4 KOHCTAHTY
cenuMeHTauuy I \

-7 Sedimentation
Mw x 10 coefficient, S
Storage time n m +s m +8
O h i 26410 +2.87 121.0 +4.9
24 h 10 5.08 +0.45 63.1 +2.5
48 h 9 2,71 +0.47 48.6 +2.6

This value corresponds to established values of subunit molecular
weight of mammalian DNA in alkaline sucrose density gradients [5,
21, 26, 27). The average molecular weight of DNA released from
lymphocytes stored for 24 h is equal to 5.08 +0.45 x 107 daltons,
and of DNA from lymphocytes stored for 48 h to 2.71 +0.47 x 107
daltons. . ' :

As it 'results from the data given in Tab. 1, the storage
of lymphocytes results in a decrease of molecular weight of cell
DNA, The decrease in the average molecular weight of lymphocyte
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Fig. 1. Sedimentation profiles of 3H-labelled human lymphocyte

DNA in a 5-20% alkaline sucrose density gradient after various

times of storage of lymphocytes. DNA was obtained by lysing of

lymphocytes for 30 min before centrifugation. Lysing solution:

0.5 M Nagﬂ, 0.1 M EDTA, Centrifugation: 35 000 rpm, 120 min,

about 10°C, SW-60 rotor. Lymphocytes stored for—— O h, --- 24 h,
= 8 h

Profile sedymentacji znakowanego trytem DNA limfooytdw ludzkich
w 5-20% gradiencie ggsto$eci alkalicznej sacharozy. DNA otrzyma=-
no w wyniku 30-minutowej lizy 1limfocytéw na powlerzchni gra-
dientu bezpo$rednio przed wirowaniem., SkZad roztworu lizujgcego:
0,5 M NaOH, 0,1 M EDTA. Wirowanie: 35 000 rpm, 120 min, temp.
16 C, rotor SW-60, Limfocyty przechowywano przez — O h,---24 h,
8 h

-— —y

Mpopunu cynumexHranad MmedeHod rpurom [HK uenoBedeCKUX JUMPOLMUTOB B

5-20% rpaguente WIOTHOCTH MeNoYHOH caxapos. IHK moxydarnu nocie

30~-MUHYTHOrO JU3ACA NAMPONATOB HA IMOBEPXHOCTH TpPaiHEHTa Henocpeln-

CTBEHHO Nepej LeHTPpAPyrdpOoBaHHEM. CocTaB JH3APyOMEro pacTBOpa:

0,5 M NaOH, 0,1 M EDTA. llenrpupyruposanne: 35 000 oooporon/unn,

120 munyr, Temmeparypa 10°C, porop SW-60. Jumpouurs XpaHUAX B
reuenne —— 0 yacos, ——— 24 4YacoB, —:-—- 48 uyacos
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DNA amounted to 81% for the time interval of 0-24 h, to 90% for
the time interval of 0-48 h, and to 47% for the time interval of
24-48 h (Tab. 2). These changes are statistically significant.

T gen JdEs 2

Differences between the average molecular weights of DNA obtained
from lymphocytes stored for different time intervals

Zmiany masy czgsteczkowej DNA otrzymanego z limfooytdw
przechowywanyoh przez rdzny okres czasu

AaMmeHeHna MonexyaspHoro Beca IHK, nonyuemHo#t ua xumponuros
XPAHAMAX B DPA3JMUHHE NPOMEXYTKH BpeMeHH

b DNA molecular weight
Time intervals changes (in per ceﬁ%) p<
Oh—24 h 81 0,001
Oh—48nh 90 0,001
24 h — 48 h 47 0,002

The lymphocyte survival, as estimated on the basis of Trypan
Blue staining amounted to 99% after a 24 h cultivation. After 24
and 48 h of sgtorage of lymphocytes, their viability decreased
to 90%. After the same time of storage, the amount of lymphocytes
decreased by 5%. It seems that after storage of lymphocytes in
PBS (phosphate buffered saline) at 4°C, viability and density of
the cells were congserved because the observed changes are devoid
of statistical significance. Similar results were obtained in ex-
periments on cell survival estimated by measurements of ¢y
release.

Discussion

3H-Tritium incorporated into biological molecules can cause
damage either due to beta-radiation of tritium decay, or from
chemical changes associated with the transmutation from 3H to
3He, It has been shown that 3H-decays in the nucleus are more
effective than 3H-decays in cytoplasm [5]s Ho fer et al.[12]
ghowed that cytotoxic effects of Ga-citrate, 3H-thymidine and
1251 0dodeoxyuridine on L 1210 leukaemia cells labelled with
various doses of these three radioisotopes result exclusively
from nuclear damage. Therefore 3H-thymidine decay demaged, first



8 B. Rézga, B, Pozlomska, A. Koceva-Chyta

of all, DNA, Tritiated thymidine (3HTdR) is incorporated directly
into DNA and thus conserved in the cell nucleus as a part of
genetic material [3]. For this reason, it seems that it is ne-
cessary to avoid storage of 3H-thymidine-labelled cell oultures
in investigations of their DNA, because storage results in a
decrease of molecular weight of thig DNA due to its degrada=-
tion. The results obtained in this paper indicate that average
molecular weight of DNA markedly decreases after 48 h storage of
3H-thymidine labelled human lymphocytes. Similarly, intracellular
14C-decays in labelled V 79 Chinese hamster cella lead to strand
breaks and to a progressive decrease in molecular weight of
DNA with inoreased time of storage at -196°C [8] and 1251-decay
induces double-strand breaks in E. coli DNA when radiolabelled
bacteria were stored at -196°C [18], The sedimentation profiles
of DNA obtained from Hela cells treated with 3H-thymidine was
affected by the time of exposure of these cells to the radioiso-
tope [11]. However it is worth to note that some reports su-
ggested possibility of such degradation caused by nonradiocactive
processes [25, 30, 32]. In the light of these observation the
influence of enzymic processes can not be excluded.
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Biazej Rézga, Elzbieta Poziomska, Aneta Koceva-Chyia

DEGRADACJA ZNAKOWANEGO 3H-‘I‘YMIDYNA DNA LIMFOCYTOW LUDZKICH
PODCZAS ICH PRZECHOWYWANIA

DNA limfocytdéw ludzkich z krwi obwodowej znakowano 3H-tymidy-
ng. Oznaczano wpiyw 3H-tymidyny na przezywalnosé komérek i na
wka$ciwo$ci sedymentacyjne DNA limfocytéw przechowywanych w FBS
w temp. 49C przez rdzny okres czasu. Mas¢ czgsteczkowg DNA wyzna-
czano metodg ultrawirowania w alkalicznym gradiencie ggstofci sa-
charozy. Stwierdzono, ze przechowywanie znakowanych 3H-tymidyng
limfooytéw powoduje degradacjg ich DNA, Nie zaobserwowano zmian
w przezywalnoéci limfocytdéw, co sugeruje, ze w stosowanych warun-
kach przechowywania uszkodzenie DNA poprzedza Smieré komdrki.

Braxe#t Pysra, JusxGera [lossmcka, Anera Kouesa-Xuia

PACIIAL MEYEHOA 3H-TMMHILHHOM IHK YEJOBEYECKMX JMMPOLHUTOB
BO BPEMA X XPAHEHUA

IHK uenoBeuecKAX NuMpOUATOB NepudepUYecKoid KPOBH METHUIH 3H-rn-
MAnAHOM. Onpene’nsanud BiAusHue ‘H-TUMARAHA HA XPaHEHMEe KJIETOK M HA
cenuMedranuoduyne cBolicrea IHK aumbponuToB, XPaAHUMHX B PBS (6ydpepHuit
pacTBOpP PU3HONOrHUecKOd cony) npu Temmeparype 4°C B pasiauuHHe NpoO-
MeXyTKH BpemeHu. MoadexynapHu# Bec IHK onpenenxann MeTONOM xudppe-
PEeHI[MPOBAHHOT O YAbTPALEHTPUPYrHPOBAHUA B MENOYHOM rpPagheHre  MIOT-
HOCTH caxaposH, [lokaszaHo, 4TO XpaHeHMe JIUMPOLMUTOB, MEUEHHX =~ TH=
MagMHOM BusuBaer pacnan IHK aumponuros, CymecTBeHHHE OTHHYAA B Oe-
pexMBAHUA KJIETOK He HaGMoNandch, YTO CBULETENbCTBYyeT O TOM, 4TO B
NAHHAX yCHOBHAX XPaHeHWA moppexnende [HK npenmecTrByeT CMEpTH Kie-
TKH.



