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The content of total neutral lipid and its individual fractions in rat liver and thymus nuclear
matrix preparations was studied. The in vivo action of antitumor agent cisplatin leads to decrease of
total neutral lipid content in both liver and thymus nuclear matrix preparations by 24% and 15% res-
pectively. Six fractions of neutral lipids were revealed in both liver and thymus nuclear matrix pre-
parations. The relative content (the share) of all neutral lipid fractions is not changed reliably after
the in vivo action of cisplatin in preparations of both liver and thymus nuclear matrix. At the same
time the absolute quantities almost of all fractions in liver nuclear matrix are reliably changed while
the absolute quantities only of free cholesterol and cholesterol esters changed reliably in thymus
nuclear matrix preparation. These data demonstrate the high-powered action of cisplatin on nuclear
lipid metabolic pathways.
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H3zydeHno in vivo Bo3aelcTBUE NPOTHBOOIYXOJIEBOrO IpenapaTa LUCIUIATHUHA Ha COCTaB
HEHTpanbHBIX JIMIKOB SIEPHOIO MaTpUKCa KIETOK IIEUeHU U TuMyca Kpsic. [lokas3aHo, uro nucmia-
TUH NIPUBOJUT K CHIDKCHUIO KOJIMUECTBA TOTAIBHBIX HEHTPaIbHBIX JIMIIUIOB B IIpenaparax siiepHOro
Marpukca nedeHu (Ha 24%) m tumyca (Ha 15%) xpsic. Illects ¢pakiuii HEHTPAIBHBIX JIHIHIOB
ObUTO BBISBICHO B IpenapaTax sIEpHOTO MaTpHKCa Kak INEUeHH, TaK M TUMYyca KpeIc. [n vivo
BO3JIEHCTBUE LUCIUIATHHA HE MPUBOIUT K JOCTOBEPHOMY CHIIKEHHIO OTHOCUTENBHOTO KOJIHUYECTBA U
MIPOLEHTHOTO COAEPKAaHMs BBIABICHHBIX (paknuid B 00OMX Ipemaparax SAEPHOTO MaTpHKCA.
BwMmecte ¢ Tem mokaszaHo, 4TO B Ipenaparax SAEpHOTO MaTpHUKCa MEYeHH abCOMIOTHOE KOIMYECTBO
MIOYTH BCeX (PpaKIii HEUTPATbHBIX JIUIUAOB JOCTOBEPHO CHIDKAETCS, B TO BpeMs Kak B IIperapaTax
SIIEPHOTO MAaTPUKCA KJIETOK TUMYca KPbIC JOCTOBEPHO CHIYKACTCS TOJIBKO aOCOIIOTHOE KOJIMYECTBO
xonecrepuHa W 3(upoB XxonecrepuHa. IloyrydeHHbIe JaHHbIE CBUJCTCIBCTBYET O 3aMETHOM
BO3JICHCTBUY LUCIUIATUHA HA BHYTPHUSICPHBIA METa00IM3M JIMITUIOB

Lucnramun — si0epuviii mampukc — HellmpanbHvle IUNUOLL — XO1eChmepuH
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The nuclear matrix is a three-dimensional structure which is composed predominantly
of non-histone proteins and small amounts of DNA, RNA, phospholipids and neutral lipids
[10]. This nuclear skeleton-like structure plays important role in nucleus, such as in initiation
of synthesis and replication of DNA and in synthesis, processing and transport of RNA
[2,12]. Though lipids are the minor components of nuclear matrix they originally participate
in principal nuclear events [3]. In this sense, the investigations of nuclear lipid metabolism
are very essential. Lipid metabolic changes may be developed under the in vivo action of
various exogenous agents. Cisplatin (cis-diammine-dichlorplatinum) is among them. It is
well-known exogenous agent the main target of which is cell nucleus and which is clinically
used as adjuvant therapy of cancers aiming inducing tumor cells death [8]. In this paper the
changes in total neutral lipid content of nuclear matrix preparations from rat liver and thymus
cells as well as the relative alterations in individual neutral lipids and absolute changes in
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 [7] and nuclear fraction of thymus — by the method of Allfrey et al [4]. Nuclear
matrix preparations were isolated from purified nuclei by the method of Berezney and Coffey [5].
Lipid extraction was carried out by Bligh and Dayer [6]. The fractioning 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 mecm, 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 minutes. 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 injection to rats after 24 hours led to decrease in
neutral lipids total amount both in rat liver (by 24% diminution of content) and thymus (by
15% diminution of content) nuclear matrix preparations (fig.1).
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Figure 1. Neutral lipid content (in micrograms per grams of tissue) in nuclear matrix preparations
of rat liver (A) and thymus (B) cells before (1) and after (2) the in vivo treatment of cisplatin.

The fractioning of neutral lipids disclosed six individual fractions both in liver and
thymus nuclear matrix preparations (tabl. 1 and 2). Unlike phospholipids, the composition
of neutral lipids of the nuclear matrix has been reported only in a few studies [1, 11, 12].
The relative content (the share) of all neutral lipid fractions is not reliably changed after
the in vivo action of cisplatin both in preparations of liver and thymus nuclear matrix (tabl.
1 and 2).
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Tabl. 1. The relative content (in micrograms) and percentage of individual neutral lipid fractions in
nuclear matrix preparations of rat liver cells before and after the cisplatin action.

# Neutral lipids Baseline Cisplatin
Quantity in mcg % Quantity in mcg %
1 Cholesterol 14.5010.60 29.0 15.00+0.37 30.0
2 Cholesterol Esters 4.254+0.20 8.5 4.00+0.24 8.0
3 Free Fatty Acids 12.00+0.65 24.0 11.50+0.47 23.0
Total 50 100 50 100
#p<0,05

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

# Neutral lipids Baseline Cisplatin
Quantity in mcg % Quantity in mcg %

2 Cholesterol Esters 5.0010.49 10.0 4.80+0.23 9.6
3 Free Fatty Acids 7.70+0.50 15.4 8.50+0.15 17.0
4 Monoglycerides 7.40+0.59 14.8 8.35+0.14 16.7
6 Triglycerides 2.80+0.30 5.6 3.05+0.30 6.1

Total 50 100 50 100
#p<0,05

Taking into consideration that in vivo administration of cisplatin leads to reliable
decrease in total neutral lipids content in both rat liver and rat thymus nuclear matrix pre-
parations by 24% and 15% respectively (fig.1) the necessity arises to determine the chan-
ges in absolute quantities of individual neutral lipids after cisplatin action. The absolute
quantities of almost all fractions of neutral lipids in liver nuclear matrix preparations were
decreased reliably (tabl. 3 and 4).

Tabl. 3. The quantities (in micrograms per gram of tissue) of individual neutral lipids fractions in nuclear
matrix preparations of rat thymus and liver 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 Matrix Thymus Nuclear Matrix
Baseline Cisplatin Baseline Cisplatin
1| CH 13.63£0.49 | *10.71£0.18 | 70.80+2.60 | *53.20+0.91
2 | CHE 4.00+0.14 %2 8620.12 16.40£0.58 | *13.4840.26
3 | FFA 11.2840.40 *8.21+0.35 25.2620.89 23.80+0.41
4 | MG 4.94+0.18 4.58+0.18 24.3240.75 23.38+0.40
5| DG 4.7040.17 #3.6310.16 18.04+0.63 17.6440.30
6 | TG 8.45+0.30 *5.7120.24 9.18+0.32 8.50+0.12
Total 47.00£1.68 | *3570£1.50 | 164.00£5.77 | *140.00+2.40
#p<0,05

These results are consonant with our previous data obtained in studies of changes in neutral
lipids content in rat liver and thymus chromatin after the cisplatin in vivo action. In those studies the
quantities in all four neutral lipid fractions in liver chromatin preparations were also decreased [9].
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Tabl. 4. The alteration (in percent) in individual phospholipid quantities in liver
and thymus nuclear matrix preparations under the cisplatin in vivo action

# | Neutral lipids Liver Nuclear Matrix Thymus Nuclear Matrix

1 | Cholesterol -21.4% -24.9%

2 | Cholesterol esters -28.5% -17.8%

3 | Free Fatty Acids -27.2% - 5.8%

4 | Monoglycerides -71.3% -3.9%

5 | Diglycerides -22.3% -2.2%

6 | Triglycerides -32.4% - 7.4%
Total -24.0% - 14.6%

Taking into consideration that cisplatin treatment decreased the total amount in

neutral lipids in thymus nuclear matrix by less than 15%, the reliable diminution in
absolute quantities was expressed only in free cholesterol and cholesterol esters fractions
(Tables 3 and 4). Thus, the obtained data demonstrate the noticeable action of cisplatin on
nuclear lipid metabolic pathways.
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