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The content of total neutral lipid and itsindividual fractionsin rat liver and thymus chromatin was
studied. The in vivo action of antitumor agent cisplatin leads to decrease of total neutral lipid content in
both rat liver and rat thymus chromatin a 25% and 36% correspondingly. In spite of these significant
changes of total neutral lipids content the alteration of individual neutral lipids percentage in chromatin
preparation was negligible. The main difference is due to relative quantities of triglycerides and cholesterol
content in liver chromatin preparations (on 3,5-3,8%), while in thymus chromatin the most altered lipid
fraction was cholesterol (near 5%). At the same time cisplatin leads to reliable decrease in the absolute
guantities of al four identified fractions of individual neutral lipids in both liver and thymus chromatin
preparations. This demonstrates the high-powered action of cisplatin on nuclear lipid metabolic pathways.

Cisplatin — chromatin - neutral lipids — cholesterol

Zhknwqnuyl) t wntknh gupnh b nipguglndh ppndwnhh shiqnp (huyhnibph pununpnieniup
hwljunipnigpuyht Uhwgnipinil ghuwyjuwnhth in vivo mqnigmpjui wnwl: 8nyg k wipjws, np ghuyjunhut
hoigunud £ skqnp (hwhnubph pinhwimp pwtwlp 25%-ng pgupnh b 36%-n] mpguqbndh ppodwnhuh
wuwnpuunntjubpnud: Quuyws wyju qquh wbknuowpdbpht, skqnp (hyhnubph wewbdht $pwlghwitknh
nnlnuuwjhtt pununpmipniit bwwbu sh thnjodmud: Unubkwnh gupnh ppndwinhinud hwpintwpbpgus skqnp
1hwhnukph ynpu ppughwibphg hwjwunh hmpnjumpput £ Eupwplpt Eegihgkphgubph (3,8%-nd) b
lunjtuntphuh  (3,5%-ny) wnlnuuwyhtt pwnunpmpnibp, hull nmpgugbtndh  ppndwwnhunud dhuyg
huinjbuntphth pwdubdwup (Unwnn 5%-n1)): Uhwdwdwbwl] gnyg b wnpdk), np b gupnh, & mpgugbndh
ppndwnhth  wwwpwunnijubpod  siqnp  (hwhnubph  ponp wpwbdhtt  $pwlghwbph  pugupduly
pwlwlukpp hwjuwuwnhnptt tugl] e Unwugws wpynibputpp Jyuynud G pegwlinphqh (hyhnutph
Ubkwnwpn)hly gnpdpupwgubnh Ypw ghuyjjunhth hqnp wqpkgnipjut dwuht:

Shuuyjunnpll — ppndunnpl — skqnp jhupnhbp — funjbunkphi

Wsyueno in vivo BO3IeHCTBHE IIPOTHBOOIYXOJIEBOBOIO IIpeliapara IMCIUIATHHA Ha COCTAB HEMT-
PIbHBIX JTUIINA0B XpOMATHHA IIE€YC€HN M TUMYCa KPBbIC. HOKBZSBHO, YTO THUCIUIATHH IIPUBOAUT K CHIDKEHHIO
KOJIMYECTBA TOTAIBHBIX HEUTPAIbHBIX JMIIKJOB B IpeNapaTaX XpoMaTHHa IedeHu (Ha 25%) U XpoMaTHHA
tmyca (Ha 36%) xpsic. Ha dokHe Takoro 3HauMTETHHOTO CHIDKEHMA KOJIMYECTBA TOTAIBHBIX HeHTPaIbHBIX
JIUINAZOB  WU3MEHEHWe IIPOLIEHTHOTO COAEP)KAHUA OTHENbHbIX (GpaKuuil HeHTpaab- HBIX JIUIHIOB
He3HauuTeabHO. J[0CTOBepHBIe M3MEHeHNsT HAaGIIOAAIOTCS B IIPOLIEHTHOM COZEPKaHUY TPUTINLIEPUIOB (Ha
3,8%) u xonecrepuna (Ha 3,5%) B mpemaparax XpoMaTHHA IIeYeHHM, a B IIpellapaTax XpoOMarHHa TUMyca
ZOCTOBEPHO CHIDKAETCS TOJIBKO JIOJIA XOJlecTepuHa (IpuMepHo Ha 5%). ITokasaHo Taxoke, YTO aGCOMOTHBIE
KOJI'YECTBA BCEX BBIABIEHHBIX YeTHIPeX (bpaKiuil HeATpaJbHBIX JIUIHUIOB KaK B IIpellaparax XpOMaTHHA
IeYeHy,
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JKaIO0TCA Imocie BOB,ZLEI‘/‘ICTBI/IH TUCIUIaTHHA. HOJ'IY‘{EHHBIE PEe3yabTaThl CBUAETEIBCTBYIOT O MOLITHOM BOS,ZLEI‘/‘ICT—
BHY IYICIUIATHHA Ha BHYTPUAZNEPHBIE IIPOLIECChI MeTaboIM3Ma JINITUIOB.

HHCH/IHTHH — XpOMaTHH — HeﬁTpH]IbeIe JTHITHZABI — XO/IeCTEPDHH

The presence of lipids, phospholipids and neutra lipids, as a component of chromatin is
now well demonstrated [1, 2, 8, 11]. It was shown that phospholipids predominantly were bound
to histones while various neutral lipids were predominantly associated tp different components
of chromatin. Thus, most tryglycerides were bound to histones and some of them were
associated to non-histone proteins and DNA; most free cholesterol was DNA-bound and a small
amount was associated to histones and non-histone proteins. So, DNA is enriched in cholesterol
and its esters, free fatty acids and triglycerides; non-histone proteins are enriched in triglycerides
and free cholesterol; histones are enriched in triglycerides [8, 12]. These data confirm the role
of chromatin neutral lipids in main functions of nuclei — replication and transcription and
therefore, any alteration in neutral lipids fractions quantity may be of importance.

On the other hand the cisplatin (cis-diamminedichlorplatinum) is well known effective
antitumor agent which is clinically used as adjuvant therapy of cancers aiming to induce tumor
cells death [6, 7, 9]. It is a'so well known that cisplatin has a number of possible targetsin cells
but the major target for it is DNA — the main component of chromatin. So, the knowledge about
cisplatin sensitivity of chromatin-bound neutral lipids might contribute to a better understanding
the cisplatin antitumor action mechanisms, which will be favorable to harmless course of
chemotherapy. In this paper the changes of total neutral lipid content of chromatin preparations
from rat liver and thymus cells as well as the relative dterations of individual neutral lipids, and
absol ute changes their quantities after the in vivo action of cisplatin were described.

Materials and methods. The experiments were carried out on abino 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 [5] and nuclear
fraction of thymus — by the method of Allfrey et d [3]. Chromatin was isolated by the method of Umansky et a
[13]. Lipid extraction was carried out by Bligh and Dayer [4]. The fractionation of neutral lipids was carried out
by micro thin layer chromatography (micro TLC) using L slicagel, 6x9 sm2 plates with the thickness of
layer 5-7 mcm, using diethyl ester — petroleum ester — formic acid in ratio 40:10:1 as adividing mixture, After the
chromatography the plates were dried up a 20°C and were treated by 10% H,SO,. Then, the laborated plates
were heated at 180°C for 15 min. The quantitative estimation of separated and specific died phospholipids was
carried out by specia 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. It is well known that cisplatin, like some other platinum comp-
lexes, induces the tumor cell death by various mechanisms, by interactions with various cell
targets [7]. Cisplatin’s interaction with DNA, with nuclear proteins, with protein components of
signal transduction systems are among them. In fact, only a small amount of cellular platinum
(<1%) is bound to nuclear DNA, but it is enough to damage DNA and to induce the cell death
[6, 7]. Cisplatin binds to DNA leading to the formation of inter- and intrastrand cross-links.
These cross-links may hamper the DNA-lipid interactions. Changes of neutral lipids content in
chromatin preparations after the in vivo ac-tion of cisplatin may be the result of such disturbance
of these interactions. Total neutral lipid content (in mcg/g of tissue) in chromatin preparations of
rat liver and thymus cells in baseline and after in vivo treatment of cisplatin was presented in
fig.1. The lipids quantity in rat thymus chromatin is much more than that in liver chromatin and
the percentage of changes of total neutral lipids content after the in vivo action of cisplatinis
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distinct: a36% decrease in rat thymus chromatin and 25% decrease in rat liver chromatin (fig.1).
In al probability this is the consequence of differences in thymus and liver chromatin
superstructure. It may be the result of the ability of DNA in thymus chromatin to form much
more inter- and intrastrand cross-links with cisplatin.
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Fig.1. Neutral lipid content (in micrograms per grams of tissue) in chromatin preparations of rat liver (A)
and thymus (B) cells before (1) and after (2) the in vivo treatment of cisplatin.

The relative quantities and percentage of separate fractions of neutrd lipids in chromatin
preparations from liver and thymus cells after adminigtration of cisplatin were demonstrated in tab.1
and 2. Four fractions of separate neutral lipids were reveded in both chromatin preparations. Free
cholesterol and free fatty acids together composed over than 60% of total neutra lipids in liver
chromatin preparations while the percentage of triglycerides was the most diminutive (6.6%, tab. 1).
At the same time the percentage of cholesterol esters, free fatty acids and triglycerides was equal each
other in thymus chromatin preparations while the percentage of cholesterol was the most great (37%,
tab. 2). Invivo action of cigplatin led to reliable changes only of free cholesteral percentage in both
chromatin preparations. Its percentage decreased in liver chromatin and on the contrary increased in
chromatin of rat thymus (tab. 1 and 2). The aterations of relative quantities of rest fractions of neutral
lipids were negligible and not rdligble.

Table1. Thereative content (in micrograms) and percentage of individua neutral lipids fractionsin chromatin
preparations of ret liver cells before and after the cisplatin action

Neutral lipids Baseline Cisplatin

Quantity in mcg. % Quantity in mcg. %

1 | Cholesterol 15.2540.38 30.5 * 13.504-0.55 27.0
2 | Cholesterol Esters 12.654-0.42 253 11.50<-0.38 230
3 | FreeFatty Acids 15.504-0.53 310 16.50<-0.47 33.0
4 | Triglycerides 6.604-0.78 132 8.504-0.46 17.0
Total 50 100 50 100

*p<0.05

These rdative changes among the separate fractions of neutral lipids after the cisplatin action
were demonstrated when we took egual amounts of lipids (50 mcg) both in basdline and cisplatin-
treated probes. Taking into consideration that in vivo adminigtration of cisplatin leads to reliable
decrease of tota neutra lipids content in both ret liver and rat thymus chromatin a 25% and 36%
correspondingly (fig.1) the necessity arises to determine the absolute changes of individua fractions
of neutrd lipids after cisplatin action. The quantitiesof al neutra lipid fractionsin liver and thymus
chromatin preparations decreases reliably
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which demonstrates the deep and multiform transformation of lipid metabolism in nucle and
particularly in chromatin caused by cisplatin (tab. 3).

Table2. Thereative content (in micrograms) and percentage of individua neutral lipids fractionsin chromatin
preparations of rat thymus cells before and after the cisplatin action

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

1| Cholesterol 18.75<-0.80 375 * 21.204-1.00 424

2 | Cholesterol Esters 10.004-0.50 20.0 8.504-0.20 17.0

3 | FreeFatty Acids 11.204-0.40 224 10.304-0.36 20.6

4 | Triglycerides 10.0540.68 20.1 10.004-0.90 20.0
Total 50 100 50 100
*p<0.05

Table3. The quantities (in micrograms per gram of tissue) of individual neutrd lipids fractionsin chromatin
preparations of rat liver and thymus cells before and after the cisplatin action
(CH- cholesterol; CHE- cholesterol esters, FFA —freefatty acids, TG —triglycerides).

# | Neutral lipids Liver Chromatin Thymus Chromatin
Baseline Cisplatin Baseline Cisplatin

1|CH *12,394-0,33 *144,1647,42
18,704-0,52 199,87417,63

2 | CHE *10,554-0,29 106,604-9,40 | *57,80< 3,05
15,524-0,43

3| FFA *15,144-0,41 *70,0443,63
19,0140,53 119,394-10,57

4| TG *7,8040221 | 107,144945 | *68,004¢ 3,50
8,1040,22

Total 61,33 45,88 533,00 340,00
*p<0.05

Taking into consderation that some neutral lipids: diglycerides, cholesterol and its esters
(together with cardiolipin) play the key role in the supramolecular organization of chromatin [12]
such a significant diminution of cholesterol and its esters quantities in liver chromatin preparations
and tryiglycerides, cholesterol and its esters quantities in thymus chromatin preparations (tab. 4)
indicate that one of the main in vivo effects of cisplatin concerns the disturbance of supramolecular
organization of chromatin.

Nowadays it is well known that there exist two pools of DNA-bound lipids. loosely bound
and tightly bound ones. The loosely bound lipids may act as linkers between DNA replicon
transcription, whereas the tightly bound lipids may be the specific sites of attachment of DNA loops
to the nuclear matrix [12]. The obtained results demonstrate that cisplatin in vivo effect led to
decrease of quantities of both loosaly and tightly bound lipids (tab. 3). This appreciable diminution of
neutrd lipids quantities under the antitumor agent cisplatin action is very important as during
malignant transformation the ratio of neutral lipids to phospholipids increases dramaticaly and new
fractions of neutral lipids appear [10,12].

So, bearing in mind that lipids of chromatin, especidly glycerides and cholesteral, play a
structurd role and stabilize the supramolecular organization of chromatin the decreasing of neutra
lipids quantities under the cisplatin action will promote the destroying the chromatin structure.
Naturaly, thiswill be accompanied by deep functiona disturbances of nuclear functions.
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Table4. decrease (in percent) of individua phospholipid quantitiesin liver and thymus chromatin under

the cisplatinin vivo action.

# | Neutra lipids Liver Chromatin Thymus Chromatin
1 | Cholesteral - 33.7% - 27.9%
2 | Cholesterol esters - 32.0% - 45.8%
3 | FreeFatty Acids - 20.4% -41.3%
4 | Triglycerides -3.7% - 36.5%
On 5| Total - 25.2% - 36.2% the bases of
these results we conclude

that cisplatin in vivo action on neutra lipid content in both rat liver and thymus chromatin has a
comprehensive character, may damage the supramolecular structure of chromatin and disturb the
functioning of main nuclear processes: transcription and replication.
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