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The in vivo action of antitumor agent cisplatin on total phospholipid content in
nuclear fractions of some tissues of rats was studied. The total phospholipid content in
rat brain, thymus and kidney nuclear fractions remains unchanged while that in rat liver
cells is significantly decreased. The content of six (from seven) fractions of individual
phospholipids discovered in nuclei of rat liver cells was markedly decreased after the
cisplatin action. These changes were accompanied with increase in phosphatidylcholine
content. The quantities of negatively charged phospholipids such as phosphatidylserine,
phosphatidic acid and cardiolipin were decreased more than of neutral phospholipids. At
the same time the in vivo treatment by cisplatin leads to significant changes of
percentage of separate fractions of phospholipids: the percentages of phosphatidylserine,
phosphatidic acid, cardiolipin and sphingomyelin were decreased while that of
phosphatidylcholine was increased and the percentages of phosphatidylinositol and
phosphatidylethanolamine remained unchanged. These remarkable changes of content
among the all individual fractions of phospholipids in nuclei of rat liver cells show the
profound affect of cisplatin on nuclear lipid metabolism and indicate the necessity of
further studies of those changes separately in nuclear membrane fraction and in
intranuclear structures, including chromatin and nuclear matrix.
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HW3y4eHo in vivo BIMSIHHME TPOTHBOOIYXOJEBOrO COCIMHEHMS LMCIUIATHHA HA
conepxanHue GocQonunmIoB B SApax KIETOK HEKOTOPBIX TKaHel Kpbic. [Tokasauo, 4ro
conepxaHue (ocoIUIMIOB B ApaX KICTOK TOJIOBHOIO MO3ra, THMYyCa M IIOYEK HE
MEHSIETCS, B TO BpeMsl KaK B sipax KIETOK NEYeHH HAOJIONAeTcs ero 3aMeTHOe
CHIDKCHHE, IPUTOM COJICPKAaHNE IIECTU U3 CeMH OTACNBHBIX (pakuuii dochommmmnos
cHikaercs. OHOBpEMEHHO HaOIIOaeTcsl TOBBIMICHHE cozepkanus (ocdarumm-
xomuHa. CozepxaHue HEraTHBHO 3apsbKeHHbIX (ocdaruamicepuna, (ocdarumHoit
KHCJIOTBl W KapIUONHMINHA CHIDKaeTcs OOJbINe, YeM COIepKaHHe HelTpalbHBIX
(bocdommnunos. Bmecte ¢ TeM, in vivo BIUsSHHE LUCIUIATHHA IPHBOIUT K H3MEHEHUSIM
HPOLICHTHOTO COJEPKAHMS OTACIBHBIX (paKimid GochONUIIIOB: yMEHBIICHHE IONH
tdocdaruauncepuna, ¢ochaTuaHOW KHCIOTHI, KapAHOMWIMHA M COUHTOMHEIMHA
COIIPOBOXKAACTCS. 3aMETHBIM IOBBILICHHEM H0MH (ochaTHINIKONMHA, a MPOLICHTHOE
comeprkanne ochatummaosuTona u  (GochaTHIMIITAHOIAMIHA JOCTOBEPHO HE
MeHsieTCs.. BBIABICHHBIE IIyOOKHME CABHTH B COICPXKAHHWM OTHCNBHBIX (paKiuii
(hochoInnUIoB CBUIETENBCTBYIOT O 3HAUMTENBHOM BO3JCHCTBHM LMCIUIATHHA HA
JMMUIHBIA  MeTaboiIM3M  siep M YKas3blBAIOT HAa HEOOXOAMMOCTh  JAibHEHIIMX
UCCIICZIOBAHHH 3THX CIBHTOB BO ()PAaKIMAX SNCPHBIX MEMOpaH M BHYTPHANEPHBIX
CTPYKTYP — XpPOMAaTHHA U SIIEPHOTO MAaTPUKCA.

Lucnnamun — pocghonunudwvl — s10pa Kiemox neveHu

It is well known that the platinum drugs represent a unique and important
class of antitumor agents. Among them the cisplatin (cis-diamminedichloroplatinum
(ID)) is widely used for the treatment of many malignancies, including testicular,
ovarian, bladder, cervical, small-cell and non-small-cell lung cancers [6,7,9].
Although DNA was considered as the primary target of cisplatin [8,10], the cisplatin
action at the cellular level still remains unknown. At the same time, it was showed
that cisplatin damages, indiscriminately, both cancerous and normal tissue [7], and
these global disorders are concerned with many components of nuclei, especially
with lipids of nuclear membrane and intranuclear genetic structures, including
chromatin and nuclear matrix [6,7]. Nuclei have a very active lipid metabolism
which seems to play an important role in the transduction of signals to the genome
[1,2, 14]. Positively charged cisplatin in vitro interacts with lipids, especially with
negatively charged phospholipids [12]. These interactions are significant and should
be considered in in vivo experiments.

This paper describes the alteration of total phospholipid content of nuclear
fractions of rat liver, brain, thymus and kidney cells, as well as the changes among
the individual fractions of phospholipids in nuclei of rat liver cells after the in vivo
action of cisplatin.

Materials and methods. The experiments were carried out on albino rats (120-150 g
weight). Cisplatin was injected peritoneally in concentration of 5 mg per 1000g animal
weight. Rats were decapitated after 24 hrs of cisplatin injection. Rat liver, brain, and kidney
nuclei were isolated by the method of Blobel and Potter [5]. The nuclear fraction from thymus
was isolated by the method of Allfrey V.G. et. al [3].
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Phospholipid extraction was carried out by Bligh and Dayer [4]. The fractionation of
phospholipids were carried out by micro thin layer chromatography using L silicagel, 6x9
sm’ plates with the thickness of layer equal to 5-7 mem, using chloroform-methanol-water in
ratio 65:25:4 as a dividing mixture. After the chromatography the plates were dried up at 20°
and were treated by 15,6 % CuSO in 8 % phosphoric acid. Then, the elaborated plates were
heated at 189° for 15 min. The quantitative estimation of separated and specific dyed
phospholipids was carried out by special computer program FUGIFILM Science Lab.2001
Image Gauge V4,0, which was destined for densitometry. Obtained data were undergone
statistical analysis.

Results and Discussion. The phospholipid content in nuclei of rat liver,
brain, thymus and kidney cells in baseline and after the in vivo treatment by cisplatin
was presented in Table 1.

Table 1. Cisplatin in vivo action on total phospholipids content
(in mkg/g of tissue) in nuclei of some rat tissues

Version of Liver Brain Thymus Kidney
experiments
Baseline 369,00116,6 71,0034 800,00041,3 175,0008,8
Cisplatin *333,0007,7 68,0013,5 738,50143,5 180,00710,6
treatment
*P<0,05

The quantity of total phospholipids in nuclear fractions of different tissues
varied significantly. The maximum content of total phospholipids was observed in
nuclear fraction of thymus (800,0 mcg per gram of tissue), but the reliable changes
of total phospholipids content after the in vivo action of cisplatin was revealed only
in nuclear fraction of rat liver cells (decrease of phospholipids content nearly by
10%) (Table 1.). So, the further investigations were carried out on liver cells.

Seven individual fractions of phospholipids were revealed in nuclei of liver
cells (Fig.1). Phosphatidylcholine (PhCh) and phosphatidylethanolamine (PhE) were
the major components to form more than 65% of total phospholipids amount, while
the percentage of the other five fractions varied within 4-10%. (Table 2).

The results of our study confirm, that phospholipids of rat liver nuclei exhibit
diversity in sensitivity to cisplatin treatment. The quantities of phosphatidylserine,
(PhS) sphingomyelin (SM), cardiolipin (C) and phosphatidic acid (PhA) were
decreased while the content of phosphatidylinositol (Phl) and phospha-
tidylethanolamine (PhE) remained unchanged. Decrease of sphingomyelin content
(~33%) was accompanied by increase in phosphatidylcholine quantity (~9%).
(Table 3 and Fig.2).

At the same time the in vivo treatment by cisplatin leads to significant changes
of percentage of separate fractions of phospholipids in nuclei: the percentages of
phosphatidylserine, phosphatidic acid, cardiolipin and sphingomyelin were
decreased while that of phosphatidylcholine was increased and the percentages of
phosphatidylinositol and phosphatidylethanolamine remained unchanged (Table 2).

Thus, the results show that the antineoplastic drug cisplatin, which is a well
known DNA-damaging factor, disorders many metabolic pathways in nuclei
including the lipid metabolism. The suppression effect on phospholipid biosynthesis
leads to nonspecific, universal decreasing of quantities of some phospholipid
fractions.
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Fig.1. The chromatograms and densitograms of rat liver nuclear phospolipids,
Fractionated by microTCL.
A- baseline, B - after the cisplatin in vivo treatment.
1- phosphatidylserine, 2-sphingomyelin, 3- phosphatidylinositol, 4-phosphatidylcholine,
5 - phosphatidylethanolamine, 6 - cardiolipin, 7 - phosphatidic acid, NLs- neutral lipids

Table 2. The percentage content of individual phospholipid fractions
in nuclei of rat liver cells after the cisplatin in vivo treatment

Version of PhS | SM Phl PhCh PhE C PhA
experiments
Baseline 5,8 7,6 104 39,7 26,1 4,8 5,6
Cisplatin 3,8 5,6 11,1 45,8 26,1 3,9 3,7
treatment
%

100

50

[ - Baseline; M - Cisplatin treatment
% - P<0,05

Fig.2. Changes (in %) of quantities of individual phospholipids in nuclei of rat liver cells after the
cisplatin in vivo treatment. The phospholipid quantities in baseline version is equal to 100%.
1-phosphatidylserine, 2-sphingomyelin, 3- phosphatidylinositol, 4- phosphatidylcholine,

5 — phosphatidylethanolamine, 6 — cardiolipin, 7 - phosphatidic acid, 8 — total phospholipids.

At the same time the maximum decreasing level of negatively charged
phospholipids such as phosphatidylserine, phosphatidic acid and cardiolipin may be
also the result of interaction of some molecules of positively charged cisplatin with
them, as it was demonstrated in in vitro experiments by other authors [11-13]. Such
possibility should not be excluded and may be considered in in vivo experiments

[11].
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Table 3. The quantities of individual phospholipids fractions (in mkg/g of tissue)
in nuclei of rat liver cells after the cisplatin in vivo treatment.

Phospholipids Baseline Cisplatin treatment
Phosphatidylserine (PhS) 21,5001,6 12,60011,4*
Sphingomyelin (SM) 29,001 2,0 18,7112,0*
Phosphatidylinositol ( PhI) 38,3012,2 37,4003,3
Phosphatidylcholine (PhCh) 146,501 5,3 159,2011,6*
Phosphatidylethanolamin (PhE) 96,2012,8 81,6013,8*
Cardiolipin ( C) 18,0002,5 12,0010,4*
Phosphatidic acid (PhA) 20,8001,8 12,2011,0%

*.p<0,05

Therefore, the decreasing effect caused by cisplatin was more expressive in
case of sphingomyelin which may be explained as consequence of possible
activation of the process of transferring phosphorylcholine group from
sphingomyelin molecule to phosphatidylcholine by antitumor agent. Decrease in the
quantity of sphingomyelin may be also the result of cisplatin activation of acidic
sphingomyelinase which was demonstrated by other authors [11,12].

These remarkable changes of content of all individual fractions of
phospholipids in nuclei of rat liver cells show the profound affect of cisplatin on
nuclear lipid metabolism and indicate the necessity of further studies of those
changes separately in nuclear membrane fraction and in intranuclear structures,
including chromatin and nuclear matrix.
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