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Gliserolun Doka Kültüründe Yetiştirilen Hücrelerin DNA 
Sentezi Üzerine Tesiri 

The Effect of Glycerol on DNA Synthesis in Cell Cultures 

Y. Doğan ANIL 

(Department of Radiobiology, Çekmece Nuclear Research and 
Training Center, istanbul) 

özet: 37°C ısıda, L-Strain hücrelerinde gliserolun DNA sentezine tesiri oto-
radyografi ile tayin edildi. Gliserol verildikten bir saat sonra DNA sentezi yapan 
hücre oranı azalmakta, iki saat sonra hemen hemen kontrol hücreleri oranına yük
selmektedir. 

Sonutary : The effect of the glycerol upon DNA synthesis of L-Strain cells 
at 37° C degree is determined using autoradiography. During the first hour the per
centage of cells synthesizing DNA decreases. But two nours after the administra
tion of glycerol, the experimental as well as the control series have very close 
average values for cells synthesizing DNA. 

INTRODUCTION 

Glycerol, which is a trialcohol, protects the living organism from cold. This 
characteristic ability of glycerol is used in the storage of living organism in very 
low temperature for a long time. Glycerol also protects the living organism from 
radiation damage (VOS and KAALEN, 1962). 

Comparison of its role as protecting agent from damaging effect of cold and 
of radiation, will be helpful in determining the mechanism of action of this com
pound in living cells. 

Glycerol was first used by POLGE and his associates in 1949 in storage of 
spermatozoa in low temperature. Later, this technic was successfully employed 
in different organism by other research workers. 

Cells and organs growing in tissue culture can be kept alive by freezing them 
in glycerol containing media (BILLINGHAM and METAWAR, 1952; REY, 
1958; HEYNER, 1960; EVANS el al, 1962). 

Glycerol is toxic in high concentration. But a recovery of the cells is observ
ed when they are transferred into fresh, normal medium (FOREJT, 1968) In 
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the glycerol treated cells it can be seen many perinuclear particles which 
are stained with lipid soluble dyes (MACKENZIE el al, 1968). These particles 
are to some extent related to the inhibition of cell growth. The freezing protec
tion ability of the glycerol is based mainly on its role in water attraction. By 
the addition of the glycerol to the cellular media or organs to be frozen, the 
formation of ice crystals inside and outside of the cells is prevented because of the 
hydrogen binding effect of the glycerol. As it is well known, due to the increase 
of electrolyte concentration, the stabilization of proteins, and the catalytic effect 
of certain enzymes is lost (G. J. FUHRMAN and F.A. FUHRMAN, 1959). 

Some research workers think that the protection of the glycerol is based on 
its preventing effect of the S-S bridges between the cell proteins (VOS and 
KAALLEN, 1962) but this idea is not well supported. Others argue that glycerol 
has an osmotic effect on the cell, and because it slows down the entranre of 
water into the cell and the formation of S-S bridges in retailed. 

The aim of this preliminary research is to investigate the effect of the 
glycerol on DNA synthesis in mouse L-Strain cells. 

MATERIAL AND METHODS 
Mouse L-Strain cells, obtained from Cambridge University, England were 

used. The tissue culture method is the same as described by ÜÇER (1972) and 
ÖZALPAN (1973). 

In these experiments the amount of cells synthesizing DNA was determined 
by the up take of HJ TDR. To 10 ml of medium 20 mCi of H1 TDR, of specific 
activity of 5000 mCi was added. After the cells were kept in H5 TDR containing 
medium for half an hour, they were fixed in camoy solution. The coverslips 
containing the cells were attached to slides and then were covered by Kodak AR 
10 film and after four days exposure time they were developed and stained 
with Giemsa. 

To the culture medium (M 199 -f 10 % Calf serum) of the cells, 0,2 ml/10 ml 
glycerol was added. The cells were kept in the glycerol containing medium for 1 
hour in one serie, and 2 hours in an other serie. Later H3 TDR was added to the 
medium. On each coverslip approximately 10 cells were selected randomly and 
labelled and unlabeled cells were counted in experimental a» well as in con
trol series. 

RESULTS 
As is seen in Table 1 the average value of the DNA synthesizing cells da

ring the first hour, after the administration of glycerol it smaller than that of the 
control edit. But, taler the cells in glycerol containing medium recover themselves 
so that the avarage values of both series become very dose to each other. 

Table 2 shows the average values of grains on the DNA synthesizing cells 
counted in experimental at well a» in control series. At it it sen, the cclU incu
bated for two hours in glycerol containing medium nave the same average values 
like '.hose kept for one hour in glycerol. 
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DISCUSSION 

High concentrations of glycerol are toxic. But the cells can live for a long time 
in lover concentrations of glycerol at normal, i.e. at 37°C degrees. However, in 
these lower concentrations too, the glycerol decreases the percentage of the cells 
synthesizing DNA (Table 1). This means that during the first hours of the admi
nistration of the glycerol less amount of cells enters into the S-phase. But this 
blockage of entering into S-phase is not permanent. Almost all of these cells, kept 
for a short time at the end of G, , pass into the S-phase during the second hour 
after the administration of the glycerol. These cells are late in S phase and the 
number of grains corresponding to the rate of DNA synthesis increases during 
DNA synthesis and reaches its maximum at the end of S-phase. Therefore, a 
difference exists, between the average values of grain numbers obtained from the 
cells fixed after the first and second hours of administration of glycerol to 
the medium. Basing upon the results presented in this paper it may be conc
luded that the DNA is not the target molecule of glycerol as a toxic agent. 

Table I — Percentage of Labelled Cells 

During the first hour During the second hour 
of incubation of incubation 

Mean S.D. Mean S.D. 
Control series 33.62 ± 2.2 32.80 ± 2.5 
Experimental series 22.56 ± 2.6 30.46 ± 2.2 

Table 2 — Average Values of Grain Number On Nuclei 

During the first hour During the second hour 

of incubation of incubation 
Mean S.D. Mean S.D. 

Control series 11.01 ± 0.8 12.10 dt 0.3 
Experimental series 9.56 ± 0,6 9.82 ± 0.5 
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