
Besides inhibition of GK activity, activity of GPD-t  and GPD-2 in the brain tissue was inhibited by 52 
and 14% respectively.  Depression of GK and GPD-2 activity in the brain was accompanied by a marked fall 
in the brain GP re se rves .  Under these circumstances the decrease in GPD-1 activity was assessed as com- 
pensatory preservation of the rese rves  of GP - the original compound in reactions of phosphatide synthesis. 

An increase in GPD-1 activity (by 40%) in the l iver  tissue in all probability was dependent on intensi- 
fication of the processes  of gluconeogenesis in that organ in diabetes, whereas activation of GPD-2 was evi-  
dently directed toward replenishing the GP reserves  in response to the inhibited state of GK. 
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The study of the molecular mechanisms of the harmful action of cold on biological t issues is an essential 
condition for the understanding of the etiology and pathogenesis of diseases arising during or  made worse by 
the action of cold. 

Being an essential component of practically every form of s tress ,  including cold s tress ,  hydroperoxides 
of fatty acids formed during reactions of f ree- radica l  oxidation (FRO) of lipids, may act as agents disturbing 
the molecular  organization of cell membranes [9] and may contribute to the onset of pathological changes. 
An indicator of such disturbances is the appearance in the t issues of fluorescent compounds, polymerization 
products of a pro te in- l ip id  complex [2]. The appearance of fluorescent compounds reflects  profound structural 
and functional disturbances of cell membranes and of oxidative processes  in the cells and tissues as a whole. 

The object of this investigation was to study the possible role of FRO reactions of lipids in the develop- 
ment of destructive processes  in the lungs of rabbits exposed to low tempera tures .  

Laboratory of Clinical Biophysics, Institute of Clinical and Experimental  Medicine, Siberian Branch, 
Academy of Medical Sciences of the USSR, Novosibirsk. Department of Histology, Glagoveshchensk Medical 
l~stitute. (Presented by Academician of the Academy of Medical Sciences of the USSR V. P.  Kaznacheev.) 
Translated from Byulleten' ]~ksperimental'noi Biologii i Meditsiny, Vol. 90, No. 12, pp. 681-682, December, 
1980. Original art icle submitted March 24, 1980. 
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TABLE 1. Concentra t ion  of  Hydroperox ides ,  F luo re scen t  P roduc t s ,  and Tocophero l  in Lung and 
L i v e r  T i s s u e  Homogena tes  f r o m  Animals  Exposed  to Cold (M ~ m )  

Group of animals 
]Number 
of ex- 
]peri- 
I ments 

E23~ 

1) intact 21 0,025+0,00t 
2) 15-th day of experiment 1l 0.052+0,002" 
3) 27-th day of experiment 15 0,065-+0,002* 

*P < 0.05 c o m p a r e d  with contro l .  
Legend.  

lungs 

fluorescent 
products, rela- 
tive units 

I ls,3-+,,o 
18,00-+0,08" 
20,70-+0,[7" 

Tissue homogenate of 

tocopherol, 
mg/100 g 

1,63• 
2,36-+0.20 
4,12• 

E233 

0,079--+0,003 
O, 140-+0,008" 
0,29-+0,01" 

Here  and in Table  2: E 2m stands for  opt ical  densi ty  at 233 ran. 

liver 

fluorescent tocopherol, 
products, mg/100 g 
relative 
units 

13,8-+ 1.0 ;3,07-+0,13 
22,0-+2,7" 3,74_+0,30 
16,3-+0.8 1,94+0,15" 

TABLE 2. Peroxida t ion  of Lipids (POL) and Tocopherol  Concentra t ion in Lipids  of Rabbit  
E r y t h r o c y t e s  (lVl �9 m) 

Number ] POL of erythrocytes, E2~ s - -  Content of 
Group of of e.x- tocopherol, 
animals pen- t min/M I 5 10 15 

merits I mg% 

1 ) intact 

2) 15.th day 
of experiment 

3) 27-th day 
of experiment 

35 

11 

15 

0,060-+0,003 

0,120-+0,004' 

0,57-+0,05* 

0,086+_0,003 

O, 180-+0,006" 

0,60+0,02" 

0,098-+0,004 

0,222-+0,005 

0,81_+0,08 

O, 117--+0,007 

0,250-+0,007* 

1,06-+0,08" 

0,126-1-0,005 

0,258-+0,007" 

1,51-+0,09" 

*P  < 0.05 c o m p a r e d  with cont ro l .  
Legend.  I) Initial s ta te  of addition of a sco rba t e .  [As in Russ ian  or iginal  - Ed.] 

0,75--+0,06 

1,16___0,07" 

1,1-+0,1" 

E X P E R I M E N T A L  M E T H O D  

Male r abb i t s  weighing 2-2.5 kg were  used.  Daffy for  27 days the an imals  were  kept in a c l imat ic  ch amb e r  
fo r  3 h at  - 25~ Before  the beginning of the expe r imen t  and on the 15th and 27th days some  animals  were  
kil led by a i r  embo l i sm.  The lungs and l i v e r  were  r e m o v e d  and per fused  with cold physiological  sal ine,  a f t e r  
which the following p a r a m e t e r s  we re  recorded :  hydroperox ides  in t i s sue  homogenates  [6, 8], f luorescen t  
p roducts  [7], and the tocopherol  concentra t ion  [10]. Ascorba te -dependen t  oxidation was init iated in e ry th ro -  
cy tes  [1]. 

E X P E R I M E N T A L  R E S U L T S  

The  r e s u l t s  a r e  given in Tab le s  1 and 2. They show that  prolonged exposure  to low t e m p e r a t u r e s  led to 
ac t ivat ion of  FRO reac t i ons  of  l ipids  both in the lung and l i v e r  t i s sues  and in the blood. This  was r e f l ec ted  
as  the appea rance  of both in te rmedia te  (hydroperoxides)  and end ( f luorescent  compounds) products  of FRO of 
l ip ids  in the t i s sue s .  I t  is noteworthy that  act ivat ion of the FRO reac t ions  developed agains t  the background 
of a r i s e  in the toeopherol  concentra t ion,  evidence of d i spa r i ty  between the veloci ty  of  the r eac t ions  genera t ing  
f r ee  r ad ica l s  and l ipid hydroperox ides  and the s y s t e m s  of t he i r  detoxication,  and espec ia l ly  tocopherol .  An 
i n c r e a s e  in the  tocopherol  concent ra t ion  in the t i s s u e s  can be r e g a r d e d  as  a sy s t emic  reac t ion  of  the body 
a imed  at  main ta in ing  FRO reac t ions  of  l ipids  in the t i s sue s  a t  a s teady leve l .  Act ivat ion of l ipolytic p r o c e s s e s ,  
c h a r a c t e r i s t i c  of  s t r e s s  s i tuat ions and, in pa r t i cu l a r ,  o f  cold [5] was accompanied  not only by an inc rease  in 
the  blood concent ra t ion  of total  l ipids and f r e e  fa t ty  ac ids ,  but also by the l ibera t ion  of tocopherol  into the 
blood s t r e a m .  The pr inc ipa l  o rgans  concerned  with the deposit ion of tocopherol  a r e  the brown adipose t i s sue  
and the l i ve r .  According  to the r e s u l t s ,  during pro longed exposure  to cold the tocopherol  concentra t ion  g r a d u -  
a l ly  i nc rea sed  in the a n i m a l ' s  lung t i s s u e s  and began to fall  in the l i ve r .  This  evidently indicates  that  during 
exposure  to cold t he r e  is a red i s t r ibu t ion  of  the tocopherol  concent ra t ion  in the body. The need for  r  
i n c r e a s e d  sha rp ly  not only in the  body as  a whole, but a l so ,  in pa r t i cu l a r ,  in the lungs .  Evident ly  the impor tan t  
ro l e  of the lungs in the regula t ion  of  heat  product ion [4] m a k e s  them a unique " s y s t e m - f o r m i n g  f a c t o r "  in 
the body during e~posure  to cold.  If hydroperox ides  of l ipids can pa r t i c ipa t e  in the regulat ion of heat  p roduc -  
t ion p r o c e s s e s ,  na tura l ly  only up to ce r ta in  concent ra t ions  because  of uncoupling of  oxidat ive phosphoryla t ion 
and r e s p i r a t i o n  [3], e x c e s s i v e  " p r o c e s s i n g "  of hydroperox ides  m a y  be the cause  of development  of  pathology 
of the m e m b r a n e s  and lung t i s s ue  as  a whole.  The fal l  in the tocopherol  concentra t ion  in the l i v e r  is evidence,  
on the one hand, of the e v e r - i n c r e a s i n g  demands  of  the body for  tocopherol ,  and on the  o the r  hand, of  i ts  ex -  
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haustion at its depots. The sharp fall in the tocopherol level in the l iver against the background of activation 
of FRO may facilitate the disturbance of l iver function, especially of synthetic processes .  During exposure 
to cold, a combination of adaptive reactions thus develops, systemic in character  and aimed at maintaining 
pr imari ly  oxidation - reduct ion  reactions in the lungs, while they perform their  respi ra tory  and nonrespiratory 
(temperature-regalating) functions. This evidently is the explanation of the increased vulnerability of the 
lungs, both in animals and in man, during prolonged exposure to cold. 
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Stimulation of absorption of C a ++ in the animal intestine is one of the more  important functions of vita- 
min D. In the modern view [1, 8], vitamin D 3 exerts  its action through biochemical conversions in accordance 
with the following scheme: vitamin D3--* 25-hydroxyvitamin D 3 (25-OHD3) --~ 1,25-dihydroxyvitamin D 3 (1,25- 
(OH)2D3) ~ t ransc r ip t ion  of DNA in cell nuclei of intestinal epithelium - de novo synthesis of calcium-binding 
protein (CaBP) ~ absorption of Ca ++ in the intestine. This mechanisms of the action of the final active form 
of vitamin D3, namely 1,25-(OH)~D3, is s imilar  to the action of steroid hormones which induce in target  organs 
the synthesis of specific proteins which perform a physiological function. 

The role  of CaBP, synthesized in the intestinal epithelium under the influence of vitmnin D, in the 
process  of Ca++ absorption has been demonstrated by many experiments [6, 17]. The present  wri ters  showed 
[2] that introduction of exogenous CaBP into the intestJ~ue of rachitic chicks res tores  their  disturbed Ca ++ 

t ransport .  

However, recent  evidence has been obtained [5, 14] that CaBP synthesis does not correlate  with the in- 
c rease  in Ca ++ t ransport  under the influence of 1,25-(OH)2D 3. It has been suggested that this s teroid can di- 
rect ly  influence the permeabili ty of intestinal epithelial cells for  the cation. The question of the action of 
vitamin D s and its analogs on Ca ++ t ransport  in vitro accordingly ar ises .  One source of active metabolites 
of vitamin D3, namely 25-OH 3 and 25-(OH)2Ds, may be the blood serum of animals receiving vitamin D 3 [10]. 
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