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Considering data in the literature on the existence of correlation between lipid peroxi- 
dation (LPO) parameters and some characteristics of emotional-stress responses [2] it was de- 
cided to study the initial concentrations and time course of changes in levels of total lip- 
ids (TL), TBA-active products (TBA-AP), and diene conjugates (DC) in the liver and brain of 
C57BL/6 (B6) and BALB/c (C) mice, differing in their response to emotional-stress stimulation 
in the open field (OF) test, and in their B6 • C F1-hybrids (FI), similar in behavior to the 
parental line B6 [5]. 

EXPERIMENTAL METHOD 

Experiments were carried out on male B6 and C male mice and their F~-hybrids weighing 18- 
20 g, obtained from the "Stolbovaya" nursery, Academy of Medical Sciences of the USSR, and 
kept on a standard diet with alternation of 12 h of daylight and 12 h of darkness, under nor- 
mal animal house conditions. 

The animals were decapitated 2, 6, 12, 24, and 48 h after the OF experiment (series OF + 
2, ..~, OF + 48). Intact mice, decapitated immediately after removal from the cage, served 
as the control (series IC). 

Tissue samples were washed in cold physiological saline, dried on filter paper, weighed, 
and homogenized in 3 ml of Tris-HCl buffer, pH 7.4, for 30 sec at 3000 rpm. The homogenates 
were quickly frozen in liquid nitrogen and stored at--40~ before analysis. 

Lipids from the brain and liver were extracted by the method of Folch et al. [9]. The 
lipid extract in chloroform was evaporated to dryness on a rotary evaporator and dissolved in 
4 ml of hexane. To determine DC in the tissues the absorption spectrum of the solution ob- 
tained was recorded between wavelengths of 200 and 300 nm on a "Hitachi-624" spectrophotome- 
ter (Japan). The DC content was expressed as the ratio D232/D215, where D denotes optical den- 
sity at 232 and 215 nm respectively. 

The TBA-AP level in the samples was determined by the method of Michara and co-workers 
[i0] and the level of total lipids by the sulfophosphovanillin method, using standard kits from 
"Lachema" (Czechoslovakia). 

EXPERIMENTAL RESULTS 

The initial interlinear differences in levels of LPO products were established in intact 
animals in both the brain and liver (Tables i and 2). The good reproducibility of the data 
obtained on mice of each line are evidence of genetic control over LPO processes. 

After exposure to emotional stress in the OF test, fluctuations observed in levels of the 
recorded products in the brain did not exceed 65% of the control level. If these results are 
compared with those obtained by Prilipko et al. [4], who used stronger stimulation with a no- 
ciceptive component and observed marked activation of LPO, leads to the conclusion that the OF 
experiment does not induce gross disturbances of brain lipid metabolism in animals of the lines 
used. Deviations foundwere reversible (Table i). Meanwhile, earlier investigations demonstrated 
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TABLE i. Dependence of Levels of LPO Products in Brain Tissue Homogenates on Time after 

OF Experiment (M • m) 

Experimen- 
tal condi- 
tions 

IC 

OF + 2 

OF + 6 

OF + 12 

OF + z~ 

OF + 48 

TBA-AP, cbn- 
ventional 
units*/mg 

2 1 , 6 ~ 0 , 9  
(9) 

klm 3 [ [ 
21,8_-+-0,8 

(10) 
k~ 

21,2• 
(9) 

elkl 
2 1 , 1 . •  

(lO) 
,elkl 

24.2--r ~ . 0  
(9) 
ks 

1 8 , 6 . + . 0 , 7  
( lO)  

BALB/c 

DC 

0.068• 
(9) 

,d~k =m~ 1 11mI I 

o, OTO-+ o, 0o5 
(9) 

dzk~, 
0,061_--+0,008 

(7) 

0,053.+-0,004 
(]0) 

0,063"4-0,004 
(i0) 
kl 

0,0484-0,004 
(Io) 

TL, mg/g 

19,2.+.0,9 
(8) 

d2klm: I 
20.0.+-0.06 

(10) 
d2k 

2 1 , 4 •  

22,9.+-0,5 
(1o) 
e2 

1 9 , 7 - - + 0 , 8  
rio) 
kz 

22,4-+1,0 
(lo) 

TBA-AP, don- 
ve_ntional 
units~r 

16,9-+0,5 
(IO)ll 

c~d ~r~ 
15,7• 

(9) 
cad3 

19,4-+0,5 
(1o) 
e2k I 

18,8.+.0,2 
(9) 

e2k i 
17,1.+.0,5 

(9) 

17,5.+.0,6 
(O) 

"=C57BL/6 

DC 

0,090-+0,004 
(1o) 
.=~!I 

0 ,085 -+0 ,005  
(9) 
ds 

0,084.+-0,004 
0 o )  

e~k 2 
0.083.+-0.003 

(9) 

0,100"4-0,003 
(~o) 

0,102+-0,005 
(8) 

T L ,  

mg/g  

22,3-+0,4 
(1o) 

e3~ I l I  

22.4.+-0,4 
(~0) " 
e3 

22,8--+_0,6 
(10) 
e2 

e2 
20,1-+0,4 

(1o) 

21,6(~)0,7 

F 1 -hybrids 
TBA-AF, con- 
vention~l DC TL, mg/~ 
units~'-" /mg 

21,1-+1,1 
(lO) 

~3c3d3e3k2 
12,8~0,4 

(1o) 
c2d3k3 

1 4 , 4 •  
(1o) 
,d~k 1 

1 5 , 8 . + . 0 , 4  
( lO) 

15,4_+1,0 
(9) 

16,5+-0,9 
(1o) 

0 ,049 -+0 ,003  
(I0) 
,b t 

0,040 • 
(1o) 

c2d2e 1 
0,051 .+-0,002 

(I o) 
k~ 

0,052-+6,004 
(IO) 

0,050.+-0.003 
(~o) 

0,043+_0,002 
(1o) 

19,9_---+0,6 
(I0) 

c3d3k 3 
1 9 , 4 •  

(lOj 
c3d3k3 

23,7•  
(1o) 

e3 
23.3-+0.6 

(9) 
e3 

19,8.+.0,5 
(10) 

kB 
23.6-+'0.7 

(1o) 

Legend. Here and in Table 2: ba) p < 0.001 compared with OF + 2; c 2) p < 0.01, c a) p < 0.001 
compared with OF + 6; d I) p < 0.05, d 2) p < 0.01, d 3) p < 0.001 compared with OF + 12; e I) 
p < 0.06, e 2) p < 0.01, e~) p < 0.001 compared with OF + 24; k I) p < 0.05, k 2) p < 0.01, k 3) 
p < 0.001 compared with OF + 481 m II) p < 0.01 compared with corresponding parameter in B6 mice; 
m~ I) p < 0.001 compared wlth" correspondzng2 " parameters in B6 mice; m~ll) p < 0.01 compared with 
corresponding parameter in Fz mice; mill) p < 0.001 compared with corresponding parameter 
in F~ mice. *) Optical density x i0~. s Number of experiments given in parentheses. 

TABLE 2. Dependence of Levels of LPO Products in Liver Tissue Homogenates on Time 

after OF Experiment (M • m) 

eXPntaer!- 1 ondi- TBA-AP, con- 
ions ventional 

units~/mg 

tc 

OF § 2 

OF + 6 

OF + 12 

OF + 24 

OF + 48 

11,6.+.0,8 
(1o) 

III 
bac3 dte ~=2 
.17,1+0,7 

(8) 
c 3d3eak3 

75.955,7 
(7) 

d3e 3 k 3 
8 , 9 •  

(7) 
e~ 

5,5.+-0,3 
(9) 

k3 
I0, I_~I,1 

(7) 

BALB/c 

DC 

0,130"+0,007 
(1o) 
II Ili 

m3:m3 

b2c3d2e2k2 
o, 152+-0,004 

(lO) 
c2d3k3 

0,211.+.0,017 
(9) 

dsesk3 
o, I,I.+O,OO5 

(9) 
e3 

o, 166• 0,00~ 
(1o) 

k3 
0,096•  

(9) 

TL, mg/g  

19.6 • 0,7 
(lo) 

b2c 3d le 3k3 
2 4 , 7 ~ 1 , 2  

(10) 
c2e3 

31.8+-1,8 
(9) 

dae3k 1 
22.5.+-0,9 

(9) 
e3k 1 

39,7.+-0,9 
(1o) 

26,0.+.I,4 
(9) 

I TBP-AP, c o n -  
v e n t i o n a l  " 
units*/mg 

I0,7.+ 1,7 
(1o) 

d3 
14,1"+1,1 

(IO) 
d3elk2 

21,1"+5,3 
(1o) 
d~l%. 

1,6,4__..6,0 
(to) 
e3k 3 

10,0__+1,3 
(lo) 

9.1+-].1 
(lo) 

C57BL/6 

TL~  
DC mg/g 

0.078"+0.003 21,3_+0,9[  
( io )  n [  (10) [ 

b3c 2dam I b~c3d 3 [ 
0,107___0,006(10) 2 8 . ( ~ ) 1 . 2 [  

e2k3 d3e2k3 / 
0,104-+0,008 32,5•  

(8 ( IO) | 
k~ , dl e2k 3 / 

0,118"4-0,008 4 1 , 6 ~ 2 . 6  / 
(1o) ( lo)  / 
e 2 'e3k3 I 

0.086_____0,005 (9) 22.7(~)1.2 I 0,0,6•176 I 

DC 

8,5•  
(1o) 

b2c2 d 3 
1 0 , 1 + 1 , 1  

(9) 
c3dak3 

37,0~5,6 
(9) 

d 3 e 3k 
8 9 , 9 ~ 1 0 , 4  

(1o) 
e3k3 

9, 1-4-0,9 
(9) 

4,7___0,3 
(1o) 

F 1-hybrids 
TBA-AP, con- 
ventional 
units~/mg 

0,090+- O, 004 
(10) 

b2c 2 d 3 
0, 113'+" 0,007 

(9) 
d3el 

0, II0• 
(S) 
dael 

0,16~+0,010 
(1o~ 
e3k 3 

0,091'4-0.007 
(10) 

0,093_--+0,007 
(IO) 

TL, mg/~ 

1 9 , 7 ~ 1 , 2  
(to) 

b 2c2d3e2 k 3 
2 5 , 7 •  

(lO) 
d3k3 

28,2"+2,3 
(10) 

d~ 
49,0"+4,3 

(I0) 
e3k2 

2 5 , 9 •  
(1o) 

k2 
32,3___1,2 

(9) 

that the OF test had some effect on the animals studied, as shown by changes in the Plasma con- 
centrations of certain hormones and nucleotides characteristic of the stress response, differ- 
ing in B6 and C mice during handling and the OF test [7, 8]. This conclusion is confirmed by 
the picture observed in the liver. In C mice that TBA-AP and DC levels rose sharply 6 h af- 
ter the experiment and then fell. For OF a biphasic increase in concentration was observed 
after 6 and 24 h (Table 2). The character of the trend of LPO product levels in the liver of 
the B6 mice was similar, but the greatest rise of the TBA-AP and DC levels was observed 12 h 
after the experiment in OF (Table 2). As regards dependence of changes in LPO product levels 
on time, the F~ hybrids were similar to the parental B6 strain, and the most marked increase 
in TBA-AP and DC levels of these animals also was observed after 12 h (Table 2). 

It can be concluded from these results that exposure to emotional stress is accompanied 
by changes in levels of LPO products specific for animals of the selected genotypes. The fact 
that these changes were more marked in the liver than the brain is in agreement with data in 
the literature on the greater activity of the antioxidant systems of the brain than those of 
other organs [3]. As regards differences between strains, some agreement will be noted be- 
tween the shorter time taken to reach maximal concentrations of TBA-AP and DC in animals of the 
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C line than in the B6 mice and the sharper changes in other parameters of the emotional-stress 
response in C mice, established previously, by contrast with the more inert responses in B6 
mice [7]. Another characteristic feature is that the time course of changes in the level of 
LPO products in the liver of F: hybrids was similar to that in B6 mice, but not in C mice, for 
with respect to the behavioral type of response to the form of stress used and its hormonal 
and nucleotide parameters, the F~ hybrids inherited the features of the parental B6 line [7, 8]. 

It can thus be concluded from the results described above that the time course of changes 
in levels of LPO products reflects certain characteristics of hereditarily different types of 
emotional-stress responses. Genetic differences in LPO processes may be very important for 
the understanding of the mechanisms of development of undesirable consequences of emotional- 
stress responses. It was shown previously, for instance, that the OF test led to a rise in 
the number of chromosomal aberrations in B6 mice but not in C mice [6]. Considering the abil- 
ity of free-radical intermediates to induce DNA injuries [ii], the possibility cannot be ruled 
out that differences in LPO processes in these animals, accompanying their response to stress, 
are important for the formation of established cytogenetic effects. If this hypothesis is 
true, the results as a whole will need to be taken into account in order to explain the link 
between emotional-stress responses and the appearance of malignant neoplasms [i]. 

0 

9. 
i0. 
ii. 
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