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The content of total phospholipids and neutral lipids as well as their individual fractions in
nuclear matrix preparations from rat kidney cells after in vivo action of the antitumor drug cisplatin
was investigated. It was revealed that cisplatin treatment has reduced the total quantity of nuclear
matrix phospholipids and neutral lipids by about 25 % and 27 % correspondingly. The diminution
of total lipids quantity was accompanied by alterations in quantities of individual fractions of
phospholipids and neutral lipids. These data demonstrate the high sensitivity of nuclear matrix
lipids metabolism to antitumor drug cisplatin action. It was supposed that the cisplatin antitumor
action also can be performed via quantitative changes of internuclear lipids, which are able to
regulate the principal functions of cell nuclei.
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HccnenoBanock conepskanue oommx GpocoIuniaoB U HEUTPATbHBIX JIMIKAOB, 8 TAKKE UX
MHMBHIYAIBHBIX (QPAaKIMil B Hpenaparax sAepHOro MaTpUKCa W3 KIETOK MOYeK KPbIC TpH in Vivo
BO3/IEIICTBUH IIPOTHBOOIYXOJIEBOTO Npenaparta Iuciuiatiaa. [lokasano, 4To npy BBEJEHHH IUCILIA-
THHA COKpAIaeTcst o01Iiee KOIMIeCTBO (GOCGhOIUITHIOB U HEHTPaTbHBIX JIMIHIOB SAEPHOT0 MAaTPUK-
ca COOTBETCTBEHHO Ha 25% u 27%. YObIBaHHE KOMWYECTBA TOTAIBHBIX JIUIHIOB COMPOBOKIACTCS
M3MEHCHUSMH B COICP)KaHUH MHIMBUAYANBHBIX (pakimii HochoNUnuIoB 1 HeHTPaIbHbIX JIUIH/IOB.
Pe3ysbTaThl yKa3bIBAIOT Ha BBICOKYIO YyBCTBHUTENBHOCTh MeTa0oJiM3Ma JIMMHUIOB XPOMAaTHHA K
JIEACTBHIO MPOTHUBOOITYXOJIEBOTO TpenapaTa HucIuatiHa. [Ipearnonaraercsi, 4T0 MPOTHBOOIYXOJIe-
BOE JICHCTBHME LHCIUIATHHA OCYIIECTBISICTCS TAKKE MOCPEICTBOM KOJMYECTBEHHBIX H3MEHEHHMIt
BHYTPHSICPHBIX JIMIH/IOB, OTBETCTBEHHBIX 32 PETYJISLMIO OCHOBHBIX (DYHKIHMH KIETOYHOTO SIApa.
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CISPLATIN IN VIVO ACTION ON LIPID CONTENT IN NUCLEAR MATRIX FROM RAT KIDNEY CELLS

Our previous results showed the reliable changes in phospholipids and neutral
lipids quantities in rat kidney chromatin preparations after the in vivo action of cisplatin.
It was supposed that those changes may have a comprehensive influence which on the
whole must promote the antineoplastic effects of the chemotherapeutic agent [9]. Taking
into consideration that the nuclei, especially the chromatin, are the main targets for
cisplatin action it was occurred to study the lipid quantity and quality changes in another
intranuclear structure — in nuclear matrix. It is well known that the nuclear matrix is a
salt-extracted biochemical fraction of the nucleus. Usually, the nuclear matrix is
composed predominantly of non-histone proteins and small amounts of DNA, RNA,
phospholipids and neutral lipids [15] and its participation in basic functions of nucleus is
well known [15,17]. It is noted also that the phospholipids play an important role in tight
binding of nuclear matrix with nucleic acids directly or via association with matrix non-
histone proteins [1,17]. So, any alterations in lipid content in nuclear matrix may be
significant performing of basic functions of nucleus: in the organization of nuclear DNA,
DNA replication, transcription and RNA processing.

At the same time it was showed that the kidney cells can accumulate the higher
effective concentration of cisplatin, than any other organ. It seems impossible to exclude
the significance of nuclear lipids quantitative alterations for cisplatin antitumor effects.
Simultaneously the cisplatin accumulation preferentially causes either apoptosis or
necrosis, depending on exposure time and concentration. The effectiveness of cisplatin is
dose-depended, although its use in higher concentrations is limited because of several
side effects, such as nephrotoxicity, neurotoxicity and others [10, 12, 14].

In this paper the alterations of quantities of total phospholipids and neutral lipids
as well as changes of their individual fractions content in nuclear matrix preparations
from rat kidney cells after the cisplatin in vivo action were investigated.

Materials and methods. The experiments were carried out on albino rats (120-150 ¢
weight). Cisplatin was injected peritoneal in concentration of 5 mg per 1000 g animal weight. Rats
were decapitated after 24 hours of cisplatin injection. Rat kidney nuclei were isolated by the
method of Blobel and Potter [4]. Nuclear matrix preparations were isolated from purified nuclei by
the method of Berezney and Coffey [2]. Lipid extraction was carried out by Bligh and Dayer [3].
The fractioning of both phospholipids and neutral lipids was carried out by micro thin layer
chromatography (micro TLC) using L silicagel, 6x9 sm? plates with the thickness of layer
5-7 mem, using chloroform — methanol — water in ratio 65:25:4 (in case of phospholipids) and
diethyl ester — petroleum ester — formic acid in ratio 40:10:1 (in case of neutral lipids) as a
dividing mixture. After the chromatography the plates were dried up at 20° C and were treated by
15.6 % CuSO,. in 8 % phosphoric acid (in case of phospholipids) and by 10 % H,SO, (in case of
neutral lipids). Then the elaborated plates were heated at 180° C for 15 min. The quantitative
estimation of separated and specific died phospholipids was carried out by special computer
software FUGIFILM Science Lab 2001 Image Gauge V 4.0, which was destined for densitometry.
Obtained results were treated by statistics.

Results and Discussion. Cisplatin in vivo action reliably decreases the total
amounts of both phospholipids and neutral lipids in nuclear matrix preparations from rat
kidney cells by 25 % and 27 % correspondingly (tab. 1, fig.1). Taking into consideration
that of the same kind changes were also demonstrated in kidney chromatin preparations
[1] one may conclude that antitumor agent leads to appreciable repression of whole lipid
metabolism in nuclei of rat kidney cells.
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Table 1. Total phospholipids and neutral lipids content (mcg/g of tissue) in nuclear matrix
preparation of rat kidney cells in baseline and after in vivo treatment of cisplatin (*-p < 0.05)

Phospholipids in nuclear matrix | Neutral lipids in nuclear matrix
Variants from rat kidney cells from rat kidney cells
(mcg/g of tissue) (mcg/g of tissue)
Baseline 85.50+1.90 73.50+1.90
Cisplatin *64.00+1.40 *54.00+1.50
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*-P<0.05

Fig. 1. Changes of total phospholipids (left diagrams) and neutral lipids content (right diagrams)
in nuclear matrix preparation of rat kidney cells in baseline and after in vivo treatment of
cisplatin.

The fractionation of nuclear matrix phospholipids by the microTLC method
revealed five individual phospholipids in baseline as well as after the cisplatin action.
Sphingomyelin, phosphatidylinositol, phosphatidylcholine, phosphatidylethanolamine
and cardiolipin were obtained among the phospholipids of rat kidney cells chromatin
preparations (tab. 2).

The relative content of revealed phospholipid fractions testified that
phosphatidylethanolamine and phosphatidylcholine were the major components and
formed about 58 % of total phospholipids in rat kidney nuclear matrix preparations. The
percentage of sphingomyelin, phosphatidylinositol and cardiolipin was correspondingly
18.20 %, 10.25 % and 13.30 % (tab. 2).

The fractionation of neutral lipids from nuclear matrix of rat kidney cells
disclosed six individual fractions both in baseline and after the cisplatin action (tab. 3).
In this sense the obtained results differ from those obtained in the other intranuclear
structure — chromatin where only four fractions of neutral lipids were determined [9]. In
nuclear matrix the main neutral lipid fractions are cholesterol and free fatty acids. They
together composed more than 50 % of total neutral lipids, while the monoglycerides,
cholesterol esters, triglycerides and diglycerides were presented in following quantities:
15,2 %, 13,4 %, 13,2 % and 8,00 % correspondingly (tab. 3).
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Table 2 The relative content (percentage) of individual phospholipid fractions in nuclear matrix
preparations of rat kidney cells before and after the cisplatin action

N Phospholipids Baseline Cisplatin
% %
1 Sphingomyelin 18.20+0.28 16.20+0.29
2 Phosphatidylinositol 10.25+0.37 12.50+0.26
3 Phosphatidylcholine 35.00+0.50 31.75+£0.46
4 Phosphatidylethanolamine 23.25+0.66 28.254+0.54
5 Cardiolipin 13.30+0.40 11.30+0.62
Total content 100 100

Table 3. The relative content (percentage) of individual neutral lipid fractions in nuclear matrix
preparations of rat kidney cells before and after the cisplatin action

N Neutral lipids Baseline Cisplatin
% %
1 Cholesterol 27.60+0.86 30.00+0.35
2 Cholesterol esters 13.40+0.42 19.05+0.48
3 Free fatty acids 22.60+1.06 15.25+0.43
4 Triglycerides 13.20+0.62 10.70+0.19
5 Diglycerides 8.00+0.68 12.00+0.32
6 Monoglycerides 15.20+0.26 13.00+0.30
Total content 100 100

The perceptible changes were obtained in relative content of phospholipids
individual fractions as well as that of neutral lipids fractions in rat kidney nuclear matrix
preparations after the cisplatin in vivo action (tab. 2 and 3). It means that cisplatin
expressed rather universal affect on various metabolic pathways of lipids in nuclear
matrix and perhaps in whole nuclei. In order to discuss at length the revealed changes the
absolute quantities of individual lipid fractions expressed in micrograms per gram of
tissue were studied (tab. 4 and 5).

The absolute quantities of all phospholipid individual fractions were decreased
reliably after the in vivo action of cisplatin (tab 4). The most diminution of content
among phospholipid fractions was observed in case of cardiolipin, sphingomyelin and
phosphatidylcholine by 34,8 %, 34,0 % and 32,3 % correspondingly, which was more
than the decrease of total phospholipid content (25.1 %). The decreases of
phosphatidylethanolamine and phosphatidylinositol content (by 9,5 %, and 8,1 %
correspondingly) were less than those for nuclear matrix total phospholipid (tab. 4).
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Table 4. The quantities (micrograms per gram of tissue) of individual phospholipid fractions in
nuclear matrix preparations of rat kidney cells before and after the cisplatin action. (*p < 0.05)

N Phospholipids Baseline Cisplatin

1 Sphingomyelin 15.60+0.25 *10.30+0.18
2 Phosphatidylinositol 8.70+0.31 *8.00+0.17
3 Phosphatidylcholine 30.00+0.43 *20.30+0.43
4 Phosphatidylethanolamine 20.00+0.57 *18.10+0.35
5 Cardiolipin 11.20+0.34 *7.30+0.40
Total content 85.5+1.90 *64.00+1.40

In case of neutral lipids we observe diverse quantitative changes of them. Thus, the
diminution of content after the cisplatin action was observed only in four fractions: in
free fatty acids (by 50,4 %), in triglycerides (by 40,2 %), in monoglycerides (by 37,3 %)
and in cholesterol (by 20,2 %), while in diglycerides and in cholesterol esters negligible
and not reliable increase of content was revealed (by 10,0 % and by 4,6 %
correspondingly) (tab. 5). These alterations confirm that cisplatin in vivo action leads to
perceptible redistribution between the mono-, di- and triglycerides as well as between
the cholesterol and its esters in kidney nuclear matrix.

Table 5. The quantities (micrograms per gram of tissue) of individual neutral lipids fractions in
nuclear matrix preparations of rat kidney cells before and after the cisplatin action (*p < 0.05)

N Neutral lipids Baseline Cisplatin

1 Cholesterol 20.30+0.65 *16.20+0.35
2 Cholesterol esters 9.85+0.30 10.30+0.48
3 Free fatty acids 16.60+0.78 *8.244+0.43
4 Triglycerides 9.70+0.46 *5.80+0.35
5 Diglycerides 5.88+0.20 6.46+0.15

6 Monoglycerides 11.17+£0.20 *7.00+0.30
Total content 73,50+1,90 54.00+1.50

Diminution of phospholipids and neutral lipids content in kidney nuclear matrix
is consonant with lipid content changes in kidney chromatin showed previously [9]. This
indicates the comprehensive action of cisplatin on lipid metabolism in intranuclear
structures which may offer some serious prerequisites for alteration the functioning those
processes where these lipids participate, regulate or act [5, 13, 18]. Although the
cisplatin action is specific in different tissues which is clearly seen in manifestations of
various negative side effects including ototoxicity, gastrotoxicity, myelosuppression,
allergic reactions [11, 16] and nephrotoxicity (as the main negative effect) [14, 16], the
mention-above alterations of quantities of intranuclear lipids in rat kidney as well as in
rat liver, thymus [6, 8] and brain [7] cells, on the whole, are similar. Such identity of
cisplatin-depended lipids behavior in intranuclear structures from various tissues in all
probability indicates that cisplatin displays its antitumor effect also via changes of
intranuclear lipids quantity.
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