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Phospholipid Spectrum and Lipid Peroxidation in Cell
Membranes of Brain Tissue in Thymectomized Rats
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Lipid peroxidation (LPO) processes and the phospholipid (PL) content and composi-
tion in the homogenate and in the mitochondrial and supramitochondrial compartments
of brain cells of adult male rats were studied 3 and 6 months after thymectomy.
Thymectomy was found to markedly increase the rate of LPO and to reduce antiradi-
cal activity in all cellular compartments. A reliable increase of the level of total phos-
pholipids in the homogenate and mitochondria was observed by the third month after
thymectomy and a reduction of its control levels during the sixth month postoperation.
On the other hand, a reduction of the content of total phospholipids was observed in
the supramitochondrial fraction by the sixth month of the experiment. An increase of
the phosphatidylethanolamine (PE) and phosphatidylserine (PS) contents was found to

be mainly responsible for the changes in the level of total phospholipids.
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The thymus is known to secrete hormonal factors
contributing to metabolism regulation [9]. The re-
action of cellular systems to stimuli of different
nature depends on the quantitative and qualitative
composition of the phospholipids of plasma and
intracellular membranes. Since LPO is known as one
of the factors determining the content and compo-
sition of phospholipids [7], a study of these proces-
ses in thymectomized animals is of special interest.

The aim of this research was to examine
the phospholipid spectrum and LPO processes in
brain tissue during induced insufficiency of thymic
function.

MATERIALS AND METHODS

Experiments were carried out with 60 male white
rats weighing 150 to 180 g. The thymus was re-
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moved as described previously [2] under ether an-
esthesia. The studies were carried out 3 and 6
months after the operation. The animals were de-
capitated under light ether narcosis, after which
the brain was immediately removed. Subsequent
stages were carried out at 0-4°C. Subcellular frac-
tions for measurement of total phospholipids were
isolated by differential centrifugation [14]. The iso-
lation medium contained 0.25 mol sucrose solution
with 1 mmol! EDTA and 0.2 mol Tris-HCI buffer
(pH 7.4). Lipid extraction was carried out as de-
scribed previously [12]. The content of total phos-
pholipids was assessed from the reaction with
ferrothiocyanate reagent [6]. Phospholipid fractions
were separated by thin-layer chromatography on
Silufol-UV-246 plates in a mixture of solvents,
chloroform:methanol:water (65:25:4) [3]. Chro-
matograms were quantitatively assessed by elution
of individual fractions in a chloroform:ethanol
(2:1) mixture after their development by spraying
a 2% alcohol solution of phosphomolybdic acid
and subsequent measurement of optical density at
620 nm. The final results were estimated in rela-
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TABLE 1. Level of Total PL (mg/g tissue), LPO Rate (nM Malonic Dialdehyde/min/mg Protein), and Level of Antiradical Activity

(nM Hydroquinone/qg Lipids) (M=% m)

Fraction
Animals Parameter homogenate supramrlit:lchond- mitochondrial
~ 3 months after Control Total PL 68.10=10.20 11.28=1.67 1.04£0.16
thymectomy LPO rate 23.51=3.10 112.54=31.57 59.92+9.93
Antiradical activity 16.10=0.88 25.60=7.15
Experiment | Total PL 100.50=%8.85 9.29+3.19 1.63=+0.30°
LPO rate 88.56+10.52" 206.78=20.61 139.26+21.84"
Antiradical activity 2.81=0.21 0.75%0.21
6 months after . tal PL - 10.40%135 . f  1.08£052
‘thymectomy - ¢ 155.17%28.34 | 60.47+10.81
e o ‘ 26402212
108010
423.64%5438
1782008

Note. Here and in Table 2: asterisk shows p<0.05.

tive units. The LPO rate was assessed from the
kinetics of formation of the secondary product,
malonic dialdehyde [1], antiradical activity was
estimated using diphenyl-oa-picrinhydrazine [13],
and protein content was measured by the biuret
method [4]. The data were statistically processed
using the nonparametric Wilcoxon-Mann-Whitney
test [8].

RESULTS

Analysis of the results indicates that removal of
the thymus leads 3 and 6 months later to a con-
siderable increase of the LPO rate and to a re-
duction of antiradical activity in the fractions of
cellular centrifugate of the brain (Table 1). The

changes of total phospholipids in various tissue
compartments are not so clear-cut (Table 1). By
the third month of the experiment total phospho-
lipids accumulate in the homogenate and mito-
chondria, while during the sixth month their con-
tent returns to the baseline levels. In contrast to
this, in the supramitochondrial fraction of brain
tissue the level of total phospholipids in thymec-
tomized animals drops by the sixth month.

For a more detailed understanding of the
changes which had taken place we examined the
qualitative composition of phospholipids of various
cellular compartments (Table 2). The most mani-
fest shifts in the phospholipid spectrum of thyme-
ctomized animals are observed 3 months after the
beginning of the experiment, involving the fractions

TABLE 2. Content of Total PL Fractions (in rel.%) in the Homogenate and Supramitochondrial and Mitochondrial Fractions of
Cellular Centrifugate of Brain Tissue of Thymectomized Rats (M*m)

Fraction of cellular

Content of PL fraction

Animals

centrifugate LPC sMm | PC PI | PE+PS | PGP+PA
3 months after thymectomy
Control Homogenate 3942189 | 4.57=0.52 | 31.00%=1.58 | 10.28%1.52 | 44.24=1.68 | 7.60%+1.62
Supramitochondrial | 1.48=%0.31 | 5.14=0.78 | 25.36=1.70 | 17.30%1.34 | 49.37=2.65 | 3.06%1.16
Mitochondrial 1.34=0.67 | 6.53=1.24 9.511.82

6 months after thymectomy

21.07%2.16

51.04%=3.82
6 :

11.70==2.07
'3 : :

Control Homogenate 4.11=0.38 | 4.89=0.62 | 30.26=1.91 | 10.82*1.41 | 45.23+=1.75 | 8.15%0.46
Supramitochondrial | 0.97%0.13 | 6.02%0.37 | 24.58=1.06 | 17.94%1.45 | 48.45*1.97 | 2.13%0.22
- 1.16=0.11 20.63=1.35 | 9.13=0.25 | 50.51=1.86 | 12.36=1.23

431£1.20
3.43=7.06

Note. SM ~ sphingomyelin; other abbreviations as in the text.
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of PE+PS, phosphatidylinositides (PI), and lyso-
phosphatidylcholine (LPC) in the extramitochondrial
part of the cells. Accumulation of the PE+PS frac-
tion is mainly responsible for the changes in the
total phospholipid level, the share of this fraction
being the highest among all the phospholipid frac-
‘tions. Thymectomy may alter the activity of the
enzymes contributing to aminophosphatide metabo-
lism. The selective reduction of phospholipids in
the supramitochondrial fraction may be due to the
presence of two phospholipid pools in the endo-
plasmic reticulum: the pool proper and the ex-
ported pool [10], which have different regulation
systems.

The metabolism of PI is closely related to the
effects of hormones and neurotransmitters capable
of inducing the accumulation of Ca?" ions in the
cell [5], this being a potent activator of PI-spe-
cific phospholipase C [11]. The effect of PI re-
duction in membranes may be indicative of inten-
sive stimulation of receptors whose activation in-
duces an increase of the Ca?* level in the cytosol.
The absence of thymic hormones has been shown
to lead to the accumulation in the brain tissue of
Ca?* agonists: catecholamines, serotonin, and va-
sopressin [9].

A drop of the LPC level may be caused by
decreased activity of phospholipase A, (PLA,), al-
though a reduction of the phosphatidyicholine (PC)
level by 30% indicates another, more probable
cause: PLA and PLA, activation leads to the uti-
lization of PC to free fatty acids and deacylated
residue. Unsaturated fatty acids are the LPO sub-
strate, while saturated ones may be utilized in the
synthesis of PE and PS. A marked reduction of
polyglycerophosphatides (PGP) and phosphatidic
acid (PA) in the mitochondria indicates activation
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of mitochondrial Ca**-dependent PLA, selectively
hydrolyzing cardiolipin [15].

Hence, the changes in the spectrum of mem-
brane phospholipids and LPO processes attest to
the sensitivity of brain tissue to a deficiency of
thymic hormones. Increases in the LPO rate and
phospholipid content may have an effect on the
function of brain structures and impair brain ac-
tivity.
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