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The content of total neutral lipid and its individual fractions in rat liver and thymus nuclear
membrane preparations was studied. The in vivo action of antitumor agent cisplatin leads to de-
crease of total neutral lipid content in both liver and thymus nuclear membrane preparations a 24%
and 20% correspondingly. Six fractions of neutral lipids were revealed in both liver and thymus
nuclear membrane preparations. The cisplatin action leads to decrease of relative content and per-
centage of free cholesterol while the relative content and percentage of other fractions do not re-
liably changed. At the same time the absolute quantities of all fractions are reliably changed which
demonstrates the high-powered action of cisplatin on nuclear lipid metabolic pathways. The ab-
solute quantities of all fractions reliable decreased under the cisplatin action in both liver and thy-
mus nuclear membrane preparations.
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H3yueHo in vivo Bo3geHCTBHE MPOTHBOOIYXOJIEBOrO Ipernapara LUCIUIATHHA HA COCTaB
HEWTpAJIbHbIX JMIMAOB NEYEHH M THMyca Kpbic. [I0Ka3aHO, YTO LUCILIATHH MPUBOJIHUT K CHHXKE-
HUIO KOJIMYECTBA TOTAIBHBIX HEHTPAJIbHBIX JIMIIH/IOB B IIperaparax sAepHbIX MEMOpaH NeyeH: (Ha
24%) u Tumyca (Ha 20%) kpeic. [llects ¢pakimii HEHTPaIBHBIX JIMIMAOB OBUIO BBISIBICHO B IIpe-
naparax sAepHbIX MeMOpaH Kak Me4eHM, TaK M THMyca KpbIC. [n vivo BO3JIEHCTBHE LMCIUIATHHA
MIPUBOJNT K JOCTOBEPHOMY CHIIKEHHIO OTHOCHTEJIFHOTO KOJIMYECTBA M MIPOLIEHTHOTO COIEPKAHUS
CBOOOJHOrO XOJIECTEPUHA, B TO BPEeMsl KaK OTHOCHUTENbHOE KOJIMYECTBO M IPOLIEHTHOE COnep-
JKaHHEe OCTAIBHBIX (paKkuuil JOCTOBEpHO He m3MeHsercs. OIHOBPEMEHHO MOKa3aHO, 4To abco-
JIFOTHOE KOJIMYECTBO BCEX (paKiMil HEHTPAILHBIX JIMIHMAOB JOCTOBEPHO CHIDKACTCS KaK B Ipera-
partax sepHbIX MeMOpaH Ie4YeHH, TaK U B Ipenaparax sAepHbIX MeMOpaH TUMyca KpbIC, YTO CBU-
JIETENbCTBYET O 3HAUUTEILHOM BO3ICHCTBUY LIMCIUIATHHA HA BHYTPHUSJICPHBIE MPOLECCH MeTabo-
JIM3Ma JIUIUJIOB.
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CISPLATIN IN VIVO ACTION ON CONTENT OF NEUTRAL LIPIDS IN RAT LIVER AND THYMUS NUCLEAR MEMBRANES

The nuclear envelope is a unique dynamic structure, which serves not only as a
physical barrier between the nucleus and the cytoplasm, but also as a regulator of many
cellular events. It is evident that the main components of inner and outer nuclear memb-
ranes, including the phospholipid and neutral lipid components, may play important role in
these various events [1,2,7]. Changes in nuclear lipid metabolism, which may be realized
under the in vivo action of different endogenous and exogenous regulators, will lead to sud-
den alterations in functioning of various nuclear events: such as macromolecular exchan-
ges between the cytosole and nucleoplasm or signal transduction nuclear pathways [11,13].
Cisplatin (cis-diamminedichlorplatinum) is among those well known exogenous agents
which is clinically used as adjuvant therapy of cancers aiming to induce tumor cells death
[8, 12]. This compound has a number of possible targets in cells but the major target for it
is nuclei: nuclear membranes and a number of intranuclear genetic structures, including
chromosomes, chromatin and nuclear matrix. In this paper the changes of total neutral
lipid content of nuclear membranes preparations from rat liver and thymus cells as well as
the relative alterations of individual neutral lipids, and absolute changes their quantities
after the in vivo action of cisplatin were described.

Materials and methods. The experiments were carried out on albino rats (120-150g
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 liver nuclei were isolated by the method
of Blober and Potter [6] and nuclear fraction of thymus — by the method of Allfrey et al [3]. Nuc-
lear membranes were isolated by the method of Berezney et al [4]. Lipid extraction was carried out
by Bligh and Dayer [5]. The fractionation of 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 mcm, using diethyl ester — petroleum ester — formic acid in ratio 40:10:1 as a dividing mixture.
After the chromatography the plates were dried up at 20°C and were treated by 10% H,SO,. 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. Total neutral lipid content (in mcg/g of tissue) in nuclear
membrane preparations of rat liver and thymus cells in baseline and after in vivo treat-
ment of cisplatin was presented in fig.1. Cisplatin treatment reliable decreased the total
neutral lipids content in both nuclear membrane preparations: a 24% decrease in rat liver
nuclear membranes and 20% decrease in rat thymus nuclear membranes (fig.1).
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Fig. 1. Neutral lipid content (in micrograms per grams of tissue) in nuclear membrane preparations
of rat liver (A) and thymus (B) cells before (1) and after (2) the in vivo treatment of cisplatin.
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The relative quantities and percentage of individual fractions of neutral lipids in
nuclear membrane preparations from liver and thymus cells after administration of cispla-
tin were demonstrated in tab. 1 and 2. Six fractions of separate neutral lipids were revealed
in both nuclear membrane preparations. Over 78 % (in liver nuclear membranes) and near
76 % (in thymus nuclear membranes) of total neutral lipids were represented by free
cholesterol, free fatty acids and cholesterol esters, while the percentage of three other
fractions (monoglycerides, diglycerides and triglycerides) was only 21-24% (tab. 1, tab. 2).

Tab. 1. The relative content (in micrograms) and percentage of individual
neutral lipid fractions in nuclear membrane preparations of rat liver cells
before and after the cisplatin action

# | Neutral lipids Baseline Cisplatin
Quantity in meg. % Quantity in mcg. %
1 | Cholesterol 18.50+1.50 37.0 *15.40+1.35 30.8
2 | Cholesterol Esters 8.15+1.10 16.3 9.05+1.32 18.1
3 | Free Fatty Acids 12.40+0.60 24.8 14.20+0.83 28.4
4 | Monoglycerides 4,8040.48 9.6 4.90+0.45 9.8
5 | Diglycerides 3,4040.65 6.8 3.65+0.31 73
6 | Triglycerides 2.75+0.46 5.5 2.80+0.15 5.6
Total 50 100 50 100
*p<0.05

In vivo action of cisplatin led to reliable changes only of free cholesterol percen-
tage in both nuclear membrane preparations. Its percentage decreased in both liver and
thymus nuclear membranes (tab. 1 and 2). The alterations of relative quantities of rest
fractions of neutral lipids were negligible and not reliable.

Tab. 2. The relative content (in micrograms) and percentage of individual
neutral lipid fractions in nuclear membrane preparations of rat thymus cells
before and after the cisplatin action

# | Neutral lipids Baseline Cisplatin

Quantity in % Quantity in mcg %
meg.
1 Cholesterol 19.25+1.16 38.5 17.10£1.20 34.2
2 | Cholesterol Esters 7.40+1.04 14.8 7.90+0.67 15.8
3 | Free Fatty Acids 11.35+1.13 | 22.7 12.73+0.47 25.5
4 | Monoglycerides 5.00+0.40 10.0 5.1040.25 10.2
5 | Diglycerides 4.50+0.45 9.0 4.75+0.23 9.5
6 | Triglycerides 2.50+0.44 5.0 2.4240.15 4.8
Total 50 100 50 100
*p<0.05

These relative quantities among the individual fractions of neutral lipids after the
cisplatin action were resulted when we took equal amounts of lipids (50 mcg) both in ba-
seline and cisplatin-treated probes. Taking into consideration that in vivo administration
of cisplatin leads to reliable decrease of total neutral lipids content in both rat liver and
rat thymus nuclear membrane preparations a 24% and 20% correspondingly (fig.1) the
necessity arises to determine the changes of absolute quantities of individual neutral li-
pids after cisplatin action. The absolute quantities of all fractions of neutral lipids in liver
and thymus nuclear membrane preparations were decreased reliably (tab. 3).

Cisplatin in vivo action leads to decrease of all neutral lipid fractions in both liver
and thymus nuclear membrane preparations (tab. 4). The most significant reduction was
revealed in free cholesterol fraction (36.5% in liver and 28.5% in thymus nuclear
membrane preparations) and the less decrease was detected in free fatty acids fraction
(12.6% in liver and 9.6% in thymus nuclear membrane preparastions). The quantities of
other neutral lipid fractions decreased in various extent.
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Tab. 3. The quantities (in micrograms per gram of tissue) of individual neutral lipids fractions in
nuclear membrane preparations of rat liver and thymus cells before and after the cisplatin action
(CH - cholesterol; CHE — cholesterol esters; FFA — free fatty acids; MG — monoglycerides,
DG - diglycerides, TG — triglycerides).

# | Neutral lipids Liver Nuclear Membrane Thymus Nuclear Membrane
Baseline Cisplatin Baseline Cisplatin

1| CH 58.90+14.35 | *227.92+10.90 *212.0448.16

296.45£19.33
2 | CHE 158.1146.68 | *133.9449.03 113.96+5.42 *97.96+2.40
3 | FFA 40.56+11.00 | *210.16%8.85 74.79+10.79 *158.10+3.55
4| MG 93.124£3.94 *72.52+1.77 77.00+5.12 *63.24+2.07
5 | DG 65.96+3.61 *54.02+1.66 69.30+5.52 *58.90+1.93
6 | TG 53.35+1.44 *41.44+3.19 38.50+4.02 *29.76+2.19
Total 970.00+41.0 | *740.00+35.40 770.004£50.20 | *620,00+20.30
*p<0.05

This appreciable diminution of neutral lipids quantities under the antitumor agent
cisplatin action is very important as during malignant transformation the ratio of neutral

lipids to phospholipids increases dramatically and new fractions of neutral lipids appear
[14].

Tab. 4. The alteration (in percent) of individual phospholipid quantities in liver
and thymus nuclear membrane preparations under the cisplatin in vivo action

# | Neutral lipids Liver Nuclear Membrane | Thymus Nuclear Membrane
1 | Cholesterol -36.5% -28.5%
2 | Cholesterol esters -15.3% - 14.0%
3 | Free Fatty Acids - 12.6% - 9.6%
4 | Monoglycerides -22.1% -17.9%
5 | Diglycerides - 18.1% - 15.0%
6 | Triglycerides -223% -22.7%
Total -23.7% -19.5%
*p<0.05

These results are consonant with our previous data obtained in studies of changes
of neutral lipids content in rat liver and thymus chromatin after the cisplatin in vivo ac-
tion. In those studies the quantities of all four neutral lipid fractions in both chromatin
preparations were also decreased [9]. Similar results were obtained also in studies of
phospholipids content in rat liver and thymus chromatin preparations under the cisplatin
in vivo treatment. The quantities of all five phospholipid fractions revealed in chromatin
preparations as well as the total phospholipid content were also reliable decreased [10].
So all these results demonstrate the deep and multiform transformation of lipid metabo-
lism in nuclei caused by cisplatin injection.

REFERENCES

1. Albi E., Lazzarini A., Lazzarini R., Floridi A., Damaskopoulou E., Curcio F., Cataldi S.
Nuclear lipid microdomain as place of interaction between sphingomyelin and DNA
during liver regeneration. Int. J. Mol.Sci., 14, pp.6529-6541, 2013.

2. Albi E., Viola Magni M.P. The role of nuclear lipids. Biology of the Cell, 96, pp. 657-
667,2004.

3. Allfrey V.G., Mirsky A.E., Osawa S. The protein synthesis in isolated cell nucleus. Gen.
Physiol., 40, 3, p. 451, 1957.

102



10.

11.

12.

13.
14.

E.S. GEVORGYAN, A.G. HOVHANISYAN, ZH.V. YAVROYAN, N.R. HAKOBYAN, E.G. SARGISYAN

Berezney R., Funk L.K.,Crane F.H. Isolation of nuclear membrane from a large scale
preparation of bovine liver nuclei, 203, 3, p.531-546. 1970.

Bligh E.G., Dyer W.J. A rapid method of total lipid extraction and purification. Canadian
Biochem. Physiol., 37, pp. 911-917, 1959.

Blobel G., Potter V.R. Nuclei from rat liver: Isolation method that combines purity with
high yield. Science, 154, pp.76-79, 1966.

Domart M.-Ch., Larijani B. Lipid-depended and —independed regulation of nuclear
envelope disassembly. J.Chem.Biol., 6, pp. 3-5,2013.

Florea A-M, Busselberg D. Cisplatin as an anti-tumor drag: cellular mechanisms of
activity, drag resistance and induced side effects. Cancers, 3, pp.1351-1371, 2011.
Gevorgyan E.S., Hovhanisyan A.G.,Yavroyan Zh.V., Hakobyan N.R. Content of neutral
lipids in rat liver and thymus chromatin under the in vivo action of cisplatin.
Biol.Journal of Armenia, 64, 3, pp.97-101, 2012.

Gevorgyan E.S., Yavroyan Zh.V., Hovhanisyan A.G., Hakobyan N.R. In vivo action of
cisplatin on phospholipid content in rat liver and thymus chromatin. Electronic Journal
of Natural Sciences, 2, 19, pp.3-6, 2012.

Ledeen R.W., Wu.G. Nuclear sphingolipids: metabolism and signaling. Journal of Lipid
Research, 49, pp.1176-1185, 2008.

Miller R.P., Tadagavadi R.K., Ramesh G., Reeves W.B. Mechanisms of cisplatin nephro-
toxicity. Toxins, 2, pp. 2490- 2518, 2010.

Schneiter R., Cole Ch.N. Integrating complex functions. Nucleus, /, 5, pp.387-392, 2010.
Struchkov V.A., Strazhevskaya N.B. Structural and functional aspects of nuclear lipids in
normal and tumor cells. Biochemistry (Moscow), 65, 5, pp.620-643, 2000.

Received on 17. 01.2013

103



