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Lug a reliable determinat ion of the shape of the 
blood flow curve. Under  conditions of acute experi- 
ment the intravascular transducer makes it possible 
to investigate the hemodynamics  in alert animals. 
The duration of the operating period of intravas- 
cular transducers under these conditions has not 
yet been established, and depends on the quality 
of the materials used. Howe~cer, the relative benign 
procedure of implantation, greatly reduces the time 
before postoperative studies can be begun, which is 
an important plus for physiological investigations. 
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One mechanism through which alcohol exerts its 
hepatotoxic effect is the activation of lipid pero- 
xidation (LPO) [12,15], which is initiated by a 
rise in the concentration of variable valency met- 
als, in particular t o n  and copper, and their tran- 
sition from the bound to a free state [2,10,11]. 
The liver, as a depot of  iron, is involved in regu- 
lating the circadian rhythmicity of sideremia, which 
is dependent on the activity of  free-radical LPO 
[1]. It is therefore important to know what role 
this organ plays in the regulation of diurnal varia- 
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t ions in s ideremia,  LPO,  and  an t iox idan ts  in acute  
a lcohol ic  in toxica t ion .  

The  p u r p o s e  o f  this s tudy  was  to  examine  the  
impac t  of  acute a lcohol ic  in toxica t ion  (AAI) on the  
t e m p o r a l  o r g a n i z a t i o n  o f  i ron  m e t a b o l i s m ,  L P O ,  
a n d  an t iox idan ts  b y  cons ide r ing  d i u r n a l  var ia t ions  
in the  c o n c e n t r a t i o n s  o f  s e r u m  i ron ,  L P O  p r o d -  
ucts ,  and  a - t o c o p h e r o l  in  b l o o d  f r o m  the p o r t a l  
a n d  hepat ic  veins.  

MATERIALSAND METHODS 
For the experiments, which were conducted  in 
winter, 80 male brush rabbits (Sylvilagus bachmani) 
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weighing 2.8-3.2 kg were used. Rab- 
bits of the test and control groups 
were maintained under natural light- 
ing conditions (7 h light/17 h dark- 
ness) at an ambient temperature of  
18-20~ received the same diets, 
and had free access to water. AAI 
was produced by a single intragastric 
administration of 40% ethanol at 10 
ml/kg body  weight 90 min before 
the test was started. Under  intra- 
pleural Hexenal  anesthesia (50 m g /  
kg body weight) ,  laparotomy was 
performed and blood was collected 
for b iochemical  examination f rom 
the portal vein and a hepatic vein at 
6:00, 12:00, 18:00, and 24:00 hours. 
The plasma concentra t ion of i ron 
was d e t e r m i n e d  by the diphenyl-  
phenanthroline method with spectro- 
p h o t o m e t r y  at 540 n m  [5]. LPO 
activity was assessed by measuring 
concentrations of malonic dialdehyde 
(MDA) [4] and diene conjugates  
(DC) [3] in plasma and in erythro- 
cyte membranes.  Concurrently, plas- 
ma concentrat ions of a - tocopherol  
were determined.  The data obtained 
were evaluated by Student 's  t test 
and rhythmometric parameters calcu- 
lated using Kosinor software. 
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RESULTS 

In intact rabbits (Table 1 and Fig. 
1), the level of s ideremia in the  
hepatic vein was significantly higher 
than in the portal vein during the 
period when  it was highest and sig- 
nificantly lower when it was lowest, 
which indicates that deposit ion of 
iron in and its release from the liver 
occurred wi th  rhythmic oscillation. 
The observed synchronization of se- 
rum iron, DC,  and MDA concen-  
trations and also the finding that the 
level of LPO products in the blood issuing f rom 
the liver was elevated when sideremia was at its 
maximum support  the conclusion, reached by us 
previously, that there is a relationship between the 
parameters of  LPO activity and the iron level in 
the liver [1]. The observation that the concentra- 
t ion of oc-tocopherol also showed a c i rcadian 
rhythmicity and was in counterphase with those of 
DC and M D A  makes it evident that the modulat- 

Pig. 1. Diurnal variations in the concentration of iron, c~--tocopherol, diene 
conjugates (DC), and malonic dialdehyde {MDA) in blood plasma from portal 
(dashed lines) and hepatic (solid lines} veins in intact rabbits (/) and rabbits 
given a single dose of ethanol {//). Abscissa: time of day, hours. Ordinate: 
a) iron, gmol/liter; b) ~t-tocopherol, gmol/liter; c) DC, nmol/ml; d) MDA, 
nmol/ml. 

ing effect of  LPO and the ant ioxidant  system 
(AOS) serves as an oscillator of the processes by 
which iron is deposited in and released from the 
liver, which regulates, in the final analysis, the 
circadian rhythm of sideremia. 

In rabbits with AAI (Table 1 and Fig. 1), the 
rhythmometric parameters of sideremia in the he- 
patic veins varied to a much  greater extent than 
they did in intact animals. As the only apparent 
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Table 1. Rhythmometric Parameters of Iron Metabolism, Lipid Peroxidation, and Antioxidants in Intact Rabbits and Rabbits 
Administered a Single Dose of Ethanol (Values are Means--SEM) 

Concentrat ions  Blood' plasma from portal ve in 

Iron, p, mol/ l i ter  

c~- Tocopherol, 
gmol/ l i ter  

DC, nmol /ml  

MDA, nmol /ml  

Iron, ~xmol/hter 

c~- Tocopherol, 
~tmolYliter 

DC, nmol /ml  

MDA, nmol/ml 

per iod  m e s o r  per iod 

24.3• 20.83• 24 . t •  

23.9•  

23.6•  

24.14• 

24.2•  

24.2•  

23.9•  

23.8•  

5.354-0.12 

4.89• 

8.87• 

20.46• 

5.23• 

5.81• 

12.124-1.06 

ampli tude [ acrophase 

Intact Rabbits 
6.10• 14.18 

(11.16-- 17.12) 

1.11• 1.04 
(23.03 -- 3.04) 

2.25---0.22 13.18 
(11.23-- 15.33) 

3.21-4-0.15 16.08 
(13.35-- 19.21) 

Rabbits Given Ethanol 
8.01 •  16.44 

(13.55-- 19.25) 

0.47• 2.25 
(0.10--4.35) 

2.17• 12.40 
(11.36-  13.44) 

4.89• 14.31 
t 1 0 . 3 8 - 1 8 . 2 4  t 

24.14-0.t 

23.54-0.6 

24.2• 

24.1• 

23.9• 

23.8• 

23.9• 

Note. The asterisk indicates a significant difference from control rabbits at p<0.05. 

change in the rhythmic oscillation of sideremia 
from the portal vein was a shift of the acrophase 
from 12.00 h to 18.00 h, the observed fall of the 
iron level in the hepatic veins during the daytime 
without any alteration in the rhythm of its supply 
from the portal vein could only be due to its fixa- 
tion in the liver. During the night hours, in con- 
trast, iron was removed from the liver in excess, 
thereby altering the oscillatory circuit of sideremia. 
The LPO-AOS system was reorganizing in synch- 
tony with this inversion of the circadian rhythm 
of sideremia: when  DC were at their height, the 
portocaval difference in terms of plasma c~-toco- 
pherol concentration was diminished and the con- 
centration of serum iron was very high. It is most 
likely, therefore, that the inversion of diurnal LPO 
and AOS rhythms plays the major role in alter- 
ing the circadian organization of sideremia in al- 
cohol-induced liver damage. 

Oxidation of  primary alcohols causes cyto- 
chrome P-450 to initiate the formation of  free 
radicals [8] w h i c h  then release iron from its 
bound state [2,11]. By catalyzing chain reactions, 
the free iron accelerates the development of a 
peroxidation syndrome if antioxidants are deficient 
[10]. Under such circumstances, the function of a- 
tocopherol, a major radical scavenger, is consider- 
ably activated. 

That LPO and AOS play leading roles in the 
mechanisms via which the temporal organization 
of iron metabolism is impaired in AAI is also evi- 

Blood plasma from hepatic vein 

mesor amplitude acrophase 

21.4I •  

4.99--0.4 

5.18---0.48 

I0.764-0.56 

11.42• 

1.47• 

3.89-----0.26 

5,33• 

14.07 
(g.55- 18.54) 

1.05 
(0.08--2.02) 

14.21 
(11.06-- 18.36) 

17.13 
(14.08-- 20.18) 

16.09• 

5.02• 

5.35---0.63 

13.9• 

8.24• 

0.57+0.27 

2.25-0,21" 

4.97• 

21.36* 
(18.16--24.56) 

10.31" 
(8.31 -- 12.23) 

0.43* 
(23.34-- 1.52) 

5.11" 
13.50 - 6.311 

denced by the direct correlation found between the 
rate of LPO and DC concentrations (r=+0 .91;  
p<0.05) and the inverse correlation between the 
a-tocopherol and DC concentrations (r=-0 .89;  
p<0.05). 

The finding that the rhythmic parameters of 
~-tocopherol in plasma from the portal vein re- 
mained unaltered indicates that the principal path- 
way of its entry into the liver was preserved. More 
than half of all reserves of this antioxidant are 
known to be accumulated in the liver [6], mainly 
in the mitochondrial and microsomal fractions of 
hepatocytes [7]. Its secretion only occurs after its 
conjugation with very high density lipoproteins 
synthesized by the endoplasmic reticulum of these 
cells [13]. Since decreased amounts of ~-tocopherol 
were shown to enter the bloodstream when the 
biosynthesis and secretion of  very low density li- 
poproteins was inhibited [9], the observed inver- 
sion of the circadian rhythm of a-tocopherol with 
a reduction of  its mean diurnal level in the he-  
patic veins could be a consequence of the impair- 
ment of  biosynthetic processes caused by the 
membranotoxic effect of LPO. 

It may be concluded from this study that the 
circadian rhythm of sideremia is impaired in AAI 
as a result of  an intrasystemic desynchronization 
occurring in the space-t imeorganizat ion of  iron 
metabolism consequent to an inversion of the di- 
urnal LPO and AOS dynamics in the hepatic mi- 
crosomal system. 
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Currently, biological objects (systems) able to re- 
spond to an array of external factors are being 
widely used in order to study the combined effect 
of different enzymes and biologically active sub- 
stances (BAS) [1]. Surviving hippocampal sections 
may be counted among such systems. They are 
highly sensitive to BAS and demonstrate compara- 
tively simple reactions which are easily registered 
[3]. These properties make it possible to use this 
model  for testing the blood serum of patients who 
have undergone intravenous laser therapy (IVLT). 
The mechanisms of the therapeutic effect of laser 
are still to be elucidated, but it has been estab- 
lished that the effects of laser on the blood are 
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many and varied [2], their individual analysis in- 
volving very costly and very complicated proce- 
dures. Therefore, hippocampal  sections used for 
testing the activity of such a complex system as 
the blood serum are one of  the most appropriate 
models for experiment. 

In the present study we investigated the effect 
of blood serum of patients with ischemic heart 
disease, exposed to low-energy laser radiation, on 
the parameters of synaptic transmission in neurons 
of the rat hippocampus. 

MATERIALS AND METHODS 

Fourteen patients (living in Yakutia) aged 36 to 57 
years with different types of ischemic heart disease 
were examined. Six patients had suffered myocar- 
dial infarction in the past. The course of laser 
therapy comprised 6 sessions, each of 30 rain 
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