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Lipolysis  was studied in adipose t i ssue  of adrena lec temized  and intact  ra ts  with hyper tens ion 
(spontaneous o r  renal) and in normotens ive  ra t s  of the corresponding control  groups.  The 
degree  of l ipolysis  (in the p re sence  o r  absence of adrenalin) was judged f rom the quantity of 
nonester if ied fat ty acids in the t i ssue and the l iberat ion of g lycerol  into the incubation medium 
in vitro.  The response  of adipose t issue to the action of adrenal in in the hyper tens ive  and con-  
t rol  animals was the same provided the adrenals  were  intact. P r e l i m i n a r y  adrenalec tomy,  
abolishing the effect  of cor t i cos te ro id  secre t ion ,  reduced the lipolytic response  of the adipose 
t i ssue to adrenal in in control  normotens ive  ra ts  but did not reduce  it in ra ts  with hyper tension 
("facilitation" of the action of the catecholamine on the mechanisms of l ipolysis) .  This  phe-  
nomenonis  examined in  connection with the p re sence  of initial changes in the function of the 
plasma membranes  of the fa t  cel ls  in hyper tens ive  animals.  Hyper t rophy of the adrenal  cor tex  
and potentiation of co r t i cos te ro id  sec re t ion  in these types of hyper tens ion can t he re fo re  be r e -  
garded as a measu re  of compensat ion for  disturbance of the function of the cel l  p lasma m e m -  
branes in the t i ssues  of the in ternal  milieu. 

KEY WORDS: hypertension;  adrenalectomy;  adipose t issue;  l ipolysis;  adrenalin.  

In renal  and spontaneous hyper tens ion in ra ts  d i f ferences  in the response  of the adipose t i ssue  in v i t ro  to 
the action of insulin (as re f lec ted  in the uptake of [14C]-gluc0sewere found previously .  The d i f ferences  d is -  
covered were  r ega rded  as evidence of a change in function of the plasma membranes  of the adipose cel ls  in 
these types of chronic  a r t e r i a l  hyper tens ion  [3]. 

The object of the p re sen t  investigation was to study the c h a r a c t e r  of the lipolytic action of adrenal in  on 
adipose t i ssue  in ra t s  with spontaneous and renal  hypertension.  Since the action of adrenal in on l ipolysis  in 
adipose t i ssue  is effected through the cyc l ic -AMP sys tem [5], t h e  cha rac te r i s t i c s  of the response  of adipose 
t issue to adrenalin in hyper tens ive  animals  could give definite information on the state  of that sys tem in the 
cells  of adipose t i s sue  in genetic and renal  hypertension.  Since adrenal  hormones  c o r r e c t  d is turbances  of 
function of the p lasma membranes ,  pa r t  of the p resen t  investigation was undertaken on adrenalec tomized ani-  
mals (i.e.,  animals  in which the influence of co r t i cos te ro id  hormones ,  which s tabi l ize the p lasma membranes  
of fat  cells) was el iminated.  

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

The following animals  were  used in the two s e r i e s  of exper iments :  in s e r i e s  I, inbred male SHR (spon- 
taneously hyper tens ive  ra t s ,  Kyote-Wistar) ;  in se r i e s  II ra ts  with renal  hypertension.  The method of producing 
renal  hyper tension,  the cha rac t e r i s t i c s  of the hyper tens ive  and control  animals ,  and the conditions of adrena l -  
ec tomy a r e  given in the l i t e r a tu re  [3]*. 

*The authors  a re  grateful  to Senior  Labora to ry  Assis tant  L A. Zhikhareva and to Labora tory  Assis tants  N. A. 
Khafizova, V. I. Tsa r ' kova ,  and T. A. Nazarova  for  help with the investigation. 

Depar tment  of Pathomorphology,  Central  Research  Labora to ry ,  No. 4 Main Board, Ministry of Health of 
the USSR, Moscow. (Presen ted  by Academician of the Academy of Medical Sciences of the USSR E. I. Chazov.) 
Trans la ted  f rom Byulleten'  l~ksperimental 'noi  Biologii i Meditsiny, Vol. 86, No. 12, pp. 672-675, December ,  
1978. Original a r t i c l e  submitted March 13, 1978. 
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Rats were deprived of food but given water ad lib for 48 h, after which they were decapitated, the adi- 
pose tissue of the epididymis was removed, and the thin distal part (about 250 mg from each epididymis) was 
cut off and placed in incubation medium without adrenalin (adipose tissue from the right epididymis) and with 
adrenalin (tissue from the left epididymis). 

The study of how the rate of synthesis of nonesterified fatty acids (NEFA) in adipose tissue and the lib- 
eration of glycerol into the incubation medium depend on the concentration of adrenalin (L-epinephrine, from 
Calbiochem, USA) added to the sample showed that dependence of the degree of lipolysis on the dose of adren- 
alin was identical in the normotensive and hypertensive animals, and that the maximal effect of the hormone 
was obtained when it acted in concentrat ions of 0.7-1.0 #g/ml .  The concentrat ion of adrenalin chosen for the 
subsequent investigations was 1 ttg/ml. 

Samples containing 2 ml of K r e b s - R i n g e r - p h o s p h a t e  buffer, pH 7.4 [4] were  incubated with shaking for  
1 h in a cons tan t - t empera tu re  shaker  at 37~ At the end of incubation the samples were placed in ice, 100-mg 
samples were  weighed, and the content of NEFA in them was determined by Duncombe 's  method [6]. An aliquot 
(0.1 ml) was taken f rom the incubation sample and the quantity of g lycerol  in it was determined by an enzymatic  
method [7]. To determine the initial content of NEFA pieces of adipose t issue of the epididymis (100 mg) were  
placed on ice immediately  af ter  the animal was killed and the NEFA content in them was determined by the 
method indicated above. A special  investigation showed that the NEF A content in the adipose t issue of the same  
animal before  and after  incubation for  1 h in medium without adrenalin was identical. This showed that the 
incubation medium itself did not affect the degree of initial l ipolysis.  

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

The weight of the adrenals was g rea te r  in the ra ts  with hypertension.  Fo r  instance, in the se r ies  with 
spontaneous hypertension the weight of the two adrenals  was 28.8 =~ 0.4 mg compared with 21.2 �9 0.5 mg in the 
control  (P < 0.001). 

The initial level of l ipolysis ,  judging f rom the content of NEFA and glycerol  in the adipose t issue,  was 
identical in the intact hypertensive and the control  ra ts  in each se r ies  of experiments  (Table 1). It showed no 
significant change after  adrenalec tomy in the normotensive  control ra ts  but was considerably reduced in the 
SHR ra ts ,  as shown by determinat ion of both NEFA and glycerol  (Table 1). The initial level of l ipolysis also 
was somewhat reduced in the adipose t i ssue  of ra ts  with renal hypertension after  adrenalectomy,  as shown by 
determination of NEFA. 

Adrenalin, added to the incubation medium, stimulated l ipolysis in the adipose t issue of all groups of 
animals,  but the highest values of l ipolysis  (its ~ceiling w) in the adrenalectomized control  animals and SHR 
were  ra ther  lower - by 15% in the control  and by 20.7% in the hypertensive animals,  according to de te rmina-  
tion of NEFA (Table 1). However, as r e g a r d s  the absolute value of the response  of the adipose t issue to 
adrenalin (A) the groups of adrenalectomized rats  in the two se r ies  of experiments differed significantly. In 
the experiments with spontaneous hypertension adrenalectomy caused an appreciable reduction in the absolute 
magnitude of the response  of the adipose t issue to adrenalin in the control normotensive  animals,  which was 
not found in the rats  with hypertension:  With a low initial level of l ipolysis the value of A for  NEFA and g lycero l  
was higher in absolute t e rms  in the adrenalectomized rats  with spontaneous hypertension than in the control  
adrenaleetomized rats .  In the se r ies  with renal hypertension the resul ts  on the whole were  s imi lar  to those 
obtained previously,  The magnitude of the lipolytic response  of the adipose t issue to adrenalin, as regards  
both the absolute quantity of NEFA and glycerol  l iberated and the relat ive value of the increase  in the adrenal -  
eetomized rats  with hypertension,  was :not reduced compared with the response  of the adipose t issue of the 
intact ra ts ,  as was the case in the  control  : (Table 1). 

It will be c lear  f rom Table 1 that l ipolysis in the adipose t issue of hyper tensive  ra ts  is more  dependent 
in vi t ro  on the secre t ion of cor t icos te ro id  hormones  than in control animals:  Removal  of adrenal  secret ion 
lowered their  initial intensity of l ipolysis,  which was not observed in the control groups. 

Since the absolute magnitude of the lipolytic response  of the adipose t issue to adrenalin was not reduced 
under these c i rcumstances ,  as it was in the control  adrenaleetomized animals,  this suggests  that differences 
observed in initial l ipolysis and in the response  of the adipose t issue to adrenalin in the groups of adrena lec-  
tomized animals were  not due to the in t racel lu lar  pa r t  of the mechanism of l ipolysis  but, evidently, reflected 
changes in the membrane  component of that sys tem.  The response  of the adrenalectomized hypertensive rats  
to adrenalin was as it were  "facil i tated" compared  with the control.  A response of the adipose t issu e of s im-  
i lar cha rac t e r  in an experiment  of this sor t  was found during the study of [14C]-gluc0se t r anspor t  under the in-  
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f luence of insulin [3]. Toge the r  with the known data on changes in the function of the p l a s m a  m e m b r a n e s  in 
ce r t a in  ce l lu la r  t i s sues  of the in ternal  mil ieu [8, 9], the r e su l t s  now obtained point to the p r e sence  of func-  
t ional changes in the p l a s m a  m e m b r a n e s  of the fat  cel ls  as a specia l  manifes ta t ion of a widely dis t r ibuted 
phenomenon in these  f o r m s  of chronic  hyper tens ion  [1, 2]. 

Consequently,  the i nc rea sed  co r t i cos t e ro id  sec re t ion ,  re f lec ted  in the exper imen t s  descr ibed  above in a 
genera l  f o r m  as hype r t rophy  of the adrena l  co r t ex  in the hyper tens ive  ra t s ,  can evidently be regarded  as a 
compensa t ing  f ac to r  s tabi l iz ing the d i s turbance  of the m e m b r a n e  function of the ce l l s  in the adipose and other  
t i s sues  of the in ternal  mi l i eu .  

1. 
2. 
3. 
4. 

5. 
6. 
7. 
8. 
9. 

L I T E R A T U R E  C I T E D  

Yu. V. Postnov,  Kardiologiya,  No. 8, 18 (1975). 
Yu. V. Postnov,  Te r .  Arkh. ,  No. 10, 45 (1977). 
Yu. V. Postnov and M. B. Reznikova,  Kardiologiya,  No. 8, 110 (1977). 
W. W. Umbre i t  et al. ,  Manometr ic  Methods for  the Study of T i s sue  Metabol ism [Russian t ransla t ion] ,  
Moscow (1951). 
R. W. Butcher ,  R. J.  Ho, H. C. Meng, et  al. ,  J.  Biol. Chem.,  240, 4515 (1965). 
W. G. Duncombe, Clin. Chim. Acta, 9., 122 (1964). 
P. B. Garland and P. J.  Randle, Nature ,  196, 987 (1962). 
A. W. Jones ,  Circula t .  Res . ,  3__.33, 563 (1973). 
Yu. V. Postnov,  S. N. Orlov,  P. V. Gulak, et al. ,  l>fliig. Arch.  Ges.  Physiol . ,  365, 257 (1976). 

D Y N A M I C S  OF S O M E  I N D I C E S  O F  B L O O D  C L O T T I N G  

A F T E R  I N T R A P E R I T O N E A L  I N J E C T I O N  O F  

T H R O M B I N  I N T O  N O N I N B R E D  A L B I N O  R A T S  

V.  S. T s u s h k o  UDC 612.115.014.46:615.273.52.032.381 

The poss ib i l i ty  of giving thrombin  by in t raper i tonea l  injection as a t e s t  of the function of the 
blood clotting s y s t e m  (the in vivo th rombin  test) was demons t ra ted  in exper iments  on noninbred 
albino ra t s .  

KEY WORDS: thrombin  test ;  in t raper i tonea l  inject ion of thrombin.  

The in vivo th rombin  t e s t  [2, 3, 7] involves in t ravenous injection of th rombin  into an imals ,  but this does 
not always sa t i s fy  the e x p e r i m e n t e r ' s  needs,  for  intravenous injection may  resu l t  in s e v e r e  t r a u m a  to the 
an imal  and such t r a u m a  may  i tse l f  give r i s e  to changes in the blood clott ing sy s t em.  In t raper i tonea l  injection 
of th rombin  is in te res t ing  f r o m  this standpoint [13]. In the investigation desc r ibed  below the resu l t s  of the 
study of changes in some  indices of blood coagulation a f t e r  in t raper i tonea l  injection of thrombin were  examined.  

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

Exper imen t s  were  c a r r i e d  out on albino ra t s  of both sexes  weighing 160-180 g. Thrombin  f rom Kaunas 
Bac te r io log ica l  P r e p a r a t i o n s  F a c t o r y  was injected in t raper i tonea l ly  in a dose of 25 units in 0.5 ml of 0.14 M 
sodium chlor ide  solution, a f t e r  2 ml blood had been taken f rom each animal  fo r  control  de te rmina t ions .  La te r ,  
in the var ious  groups (each of 12 animals) ,  blood was taken for  tes t ing a f t e r  30 min and 2, 3.5, and 24 h, and 
s tabi l ized with sodium c i t ra te  (1:4) .  The reca lc i f ica t ion  t ime  in the s amples  was de te rmined  by the method 
of Be rge rhof  and Roka in Baluda ' s  modif icat ion [9], Quick ' s  t e s t  by Tugolukov 's  method [9], p l a s m a  th rombo-  
p las t in  act ivi ty  as in [10], the total  f ibr inogen concentra t ion  by coagulation [11] and nephelometr ic  methods,  
f ibrinogen B as in [12], and f ibr inolyt ic  act ivi ty  as in [10]. 
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i tsiny, Vol. 86, No. 12, pp. 675-677, December ,  1978. Original  a r t i c le  submit ted April  3, 1978. 

0007-4888/78/8612-  1599 $07.50 �9 1979 Plenum Publishing Corpora t ion  1599 


