
investigation of the shortening function [3] and with changes in configuration [1] of the walt of LV and the apex 
during the work cycle of the heart.  Consequently the wall of LV and apex of the hear t  make different contribu- 
tions to the formation of p a r a m e t e r s  of the central  hemodynamtcs,  namely the p re s su re  inside LV and the 
stroke volume of the heart ,  under the influence of inotroptc agents. 
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Unilateral  injury to the cortex of the anter ior  lobe of the cerebel lum [1], the vest ibular  system [2], and 
the motor  area of the cerebra l  cortex [3] lead to functional modifications of the segmental apparatus manifested 
as fixation of postura[  a symmet ry  (PA) of the hind limbs by the lumbar segments  of the spinal cord.  Fixation 
of loA has been shown to be induced by PA fac tors  (loAF) of peptide nature, formed in the injured CNS, as has 
been shown for ce rebe l l a r  and vest ibular  fac tors  [1, 2]. The chemical nature of loAF produced after removal  
of the motor  cor tex  (cort ical  PAF) has not been investigated. 

Comparison of the dynamics  of fixation of PA with changes in loAF activity showed that loA of the hind 
limbs disappears  (is compensated for) 3 weeks after  unilateral  removal  of the motor  cortex,  against the back-  
ground of a decrease  in lOAF activity in the CSF and brain t issue to zero [4]~ The cause of the decrease  in 
cor t ical  loAF activity has not been explained. 

The aim of this investigation was to study this problem and also to determine the chemical  nature of 
cor t ical  PAF. 

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

Exper iments  were car r ied  out on 120 noninbred male albino ra t s  weighing 160-180 g. Under ether  anes- 
thesia the left motor  area of the necortex - the zone of cor t ical  representat ion of the right hind limb, was re-  
moved. On the 3rd and 21st days after  the operation the animals were decapitated, the brain removed,  f rozen 
in liquid nitrogen, and kept at -20~  5 g of t issue was homogenized in 0.2 M HC1 as descr ibed previously [5]. 
The supernatant obtained after centrifugation (100,000 g, 60 rain) was collected and the pH adjusted to 6.7 by 
the addition of 0.2 M KOH, the residue was removed by eentrifugation, and the supernatant was f reeze-dr ied .  
Next, 100 mg of the f r eeze -d r i ed  products  containing 10 mg protein [10] was dissolved in 1 M acetic acid and 
applied to a t( 26/40 column (loharmacia, Sweden), filled with Sephadex C~25 ("fine"). Gel-fi l t rat ion was ca r r i ed  
out in 1 M acetic acid with a flow rate of 3.5 ml /h"  cm z. The f ract ions  collected were neutrMized with 1 M 
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TABLE 1. Sensitivity of Cortical  PAF to Boil-  
ing and to Enzymes 

Test material 

NaC1 (0,9%) 
Extract 
Extract after boiling 
Extract + trypsin 
Extract + ribbnuciease 

No. of recipi- 
ent, with P-Af 
total number 
of recipients 

2/12 
10/11 
15/15 
0/15 
8/8 

�9 Activity 
of PAF 

+(P<o,o5) 
' +(P<O, Ol) 

+(P<O,Ol) 

Legend. Here and in Tables 2 and 3, when num- 
ber  of animals with PA was determined only 
those recipients  with flexion of the right hind 
limb were counted. 

ammonia, therl tested for  induction of PA. Under the same conditions 5 g of brain t issue f rom intact ra ts  was 
extracted and subjected to gel-f i l t rat ion.  The column was cal ibrated by peptides with mol. wt. of 1450, 710, 
and 528 daltons (from Sigma, USA) and also with blue dextran (from Serva, West Germany). Sensitivity of PAF 
to enzymes was determined in 1.0 ml of incubation mixture to which a sample of f r eeze -d r i ed  ext rac t  contain- 
ing 500 /zg protein was added. Incubation with 20 #g of t ryps in  {from Sigma) was ca r r i ed  out in 0.01 MNH4HCO3, 
pH 8.0, at 37~ for  5 h. The incubation t ime was chosen in accordance with the kinet ics  of t rypsin  hydrolys is  
of aza-albumin (from Calbiochem, USA) under the same conditions. The extract  was t reated with 5 pg of 
r ibonuclease A, f ree f rom pro teases  (from Sigma) in 0.1 M Tris-HCl,  pH 7.5, at 37~ for  4 h. The duration of 
incubation was determined by the kinetics of enzymic hydrolys is  of mRNA from E. coli (from Sigma) at 260 am. 
Enzymes were inactivated by boiling in a water  bath for  10 rain followed by sedimentation (10,000 g, 10 rain), 
after  which the supernatant was treated.  In control  exper iments  the extract  was incubated under conditions 
s imi lar  to those descr ibed above, but without addition of the enzymes.  The protein content in aliquots of the 
incubation mixtures  injected into the recipients  was 1 #g. Activity of l~ was determined by bioassay,  based 
on induction of flexion of the right hind limb in intact recipients  after  slow injection of 50 #I of an aqueous so- 
lution of the test  substance into the c is terna magna, followed (5 rain after  injection) by cordotomy at the level 
T1-T 2. PA was recorded visually (1) 1 h af ter  division of the spinal cord. PAF activity was expressed as the 
number of minimal active doses,  determined by ser ial  tenfold dilutions with distillate of the tes t  material .  The 
cr i ter ion of signs [6] was used for stat ist ical  analysis  of the data. 

EXPERIMENTAL RESULTS 

To determine the chemical  nature of PAF brain extract  f rom animals killed 3 days after  ablation of the 
left motor  cortex was used. Table 1 shows that boiling does not abolish the ability of the ext rac t  to induce 
r ight-s ided flexion on bioassay,  evidence of the thermostabi l i ty  of lOAF. This proper ty  of the fac tor  enabled 
boiling the incubation mixture to be used to stop the enzyme reaction. Since PAF loses its activity in the p re s -  
ence of trypsin,  and is not inactivated by incubation with ribonuclease,  it can be postulated that cor t ical  PAF 
is peptide in nature. It was shown previously  that p ro teases  inactivate PAF formed in the CNS after  unilateral  
injury to the cor tex of the anter ior  lobe of the cerebel lum [1] and of the vest ibular  nuclei of Dei ters  [2], and 
also fac tors  f rom the right and left hemispheres  of the intact brain, inducing PA [5, 7]. Leu-  and Met-enkeph- 
aHns [11] and some of their  synthetic analogs [8] also have the ability to induce PA. On the bas is  of these re -  
sults and those of the present  investigation it can be concluded that functions of paired s t ruc tures  of the CNS 
controlling motor  coordination under normal conditions and after  unilateral  brain injuries are  controlled by 
neuropeptides. Par t ic ipat ion of the opioid p e p t i d e s -  opiate r ecep to r s  system in these mechan isms  is highly 
probable. 

As was shown previously [4], cor t ical  PAS can be identified by bioassay at the stage of formation of ear ly  
signs of disturbance of cort icospinal  connections, manifested as fixation of PA at the segmental  level during 
the f i r s t  2 weeks af ter  cor t ical  injury. The next stage of pos t - t raumat ic  reorganizat ion of the CNS, cha rac t e r -  
ized by res tora t ion of the original  symmetr ica l  function of spinal centers ,  is accompanied by a fall of PAF 
activity to zero in total brain ext rac t  [4]. These of the donor ' s  brain at the stage of 3 days af ter  ablation of 
the left motor  cortex,  on the eontra la teral  side to flexion in the biological test, was 0.001 mg (0.1 pg of pro-  
tein). Injection of brain extract  of animals  with compensated PA (21 days) into intact recipients  did not cause 
cause the development of postural  a symmet ry ,  even in a dose of 1 mg (100 #g protein). The specific activity 
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TABLE 2. PAF Activity in Brain Tissue 3 and 
21 Days af ter  Ablation of Left Motor Cortex 

~,~ 
Z 

3 lO/11 I I0~ 

21 0/I I l~ I  ~ l 

PAF activity in 
: i00 mg freeze- 

dried extract 

l0 r 

PAF acfi~}itV in fractiors 
get-filtrati6n of 100 mg of 

~eze.Tdr!ed extr_a~t = 

; o , ' ] ' ~  o �9 ~ g  ~ . ~  
~. ~ I<; ~ ,~ 

Z ~='g <; ~ : ] co  E 

' lo1!o ~ ,0. 
2~ -l: ;nol 

4 0117 [ 
~F2 o1~7 I ]o ~ 

~s/2T I 
4 o~zs I 

TABLE 3. Inactivation of Cortical PAF of Void 
Volume Fraction (V0) Obtained after Gel-Filtra- 
tion of Brain Extract from Animals with Corn- 
pen sated Postural A symmetry 

t Testing of solution containing cortical 
PAr and aliquot of V0 fraction 

V o fraction Obtalned--T- V o fraction obtained 
l from brain extract oil from.brain of animals 
 ntact ffma s J:,,,i comPensate     

~::t. 
o o .. t ...... 

e 5 ~  .~ , ~ =  

300 ~g I0./12 

9/I0 
i0.3 Ug- I I / ] }  

< o 

+(p<o,o5) 
+(P<O,Ol) 
+(p<o,os) 
+(p<o,oD 

0/9 - - .  
319 
419 
9/]0 +(P<O,O5)  

of P A r  in total brain extract  thus decreased  toward the end of the 3rd week,aftgr t rauma by not less than 4 
o r d e r s  of magnitude. After gel- f i l t ra t ion vir tually a l l ' P A r  activity of the brain extract  f rom animals recently 
undergoing the operat ion could be found in fract ion No. 3, containing peptides (total quantity 330 pg) with mol.wt. 
of between 1 and 2 kilodaltons (Table 2). The minimal active dose of this f ract ion:was 3.3 �9 10 -5 mg as protein. 
Comparable total and specific P A r  activity was contained in a fract ion with the same elution volume, isolated 
f rom brain ext rac t  of animals with compensated PA (protein content 500 pg;.minimhl active dose 5- 10 -6 mg as 
protein). Consequently, d isappearance of P A r  activity in the unfraetionated brain extract  at the stage of com- 
pensation of postural  a symmet ry  was due, not to degradation of the factor,  but to its inactivation. Reduction 
of P A r  activity in the total brain ext rac t  during 3 weeks after  t rauma took place against a background of v i r -  
tually unchanged activity of the factor  in f ract ions  No. 3, possible indirect evidence of an increase  in the de- 
gree of inactivation of P A r  during compensation of posturai  a symmet ry .  

The next se r ies  of exper iments  showed that P A r  inactivation factor  is contained in the void volume f rac -  
tion (V 0) obtained by gel-f i l t ra t ion oPbrain  extract  of animals with compensated PA on Sephadex G-25, on the 
21st day after  operation. Addition of altquots of the V 0 fraction to 1 mg of ext rac t  (100 #g protein, 1000 minimal 
active doses of PAr )  f rom the brain of animals with PA (3 days af ter  cor t ical  ablation) led to inactivation of 
P A r .  As Table 3 shows, the inactivation effect was charac te r ized  by dose-dependence,  The V 0 fraction ob- 
tained s imi l a r ly  f rom brain extract  of an intact animal did not possess  the proper ty  o f  inactivating P A r  in the 
same doses.  

It can be concluded on the basts  of the resu l t s  that the stage of compensatory  t ransformat ions  of the 
CNS after unilateral  ablation of the motor  cor tex is charac te r ized  by the appearance of a factor  inactivating 
P A r  in the brain t issue. The molecular  weight of the inactivating factor  exceeds 5 kilodaltens. Inactivation 
of P A r  may be due to competit ion between P A r  and its inactivating factor  for  binding si tes on target  cel ls  of 
the segmental  apparatus,  not leading to induction of PA (Table 2), o r  to the formation of an inactive P A r -  PAF 
inactivating fac tor  complex, dissociat ing in an acid medium, and separated by gel-fi l trat ion.  Similar p rope r -  
t ies  are  known for  neurophys in -oxy toc in  (vasopressin) complexes  [12] and also for  ant igen-antibody com-  
piexes [9]. 

Elucidation of the true mechan isms  of P A r  inactivation is of grea t  importance for  our  understanding of 
the biochemical  bas is  of compensa tory  p roces se s  after  injury to the CNS and is an interesting topic for  future 
research .  
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E F F E C T  OF A C T H  ON C O R T I C O S T E R O I D  A N D  P R O G E S T E R O N E  L E V E L S  

IN F E M A L E  B A B O O N S  D E P E N D I N G  ON T H E  P H A S E  OF T H E  

M E N S T R U A L  C Y C L E  

T. N. T o d u a ,  N. P .  G o n c h a r o v ,  UDC 612.662-08; 612.453.018]. 
G. V. I ~ ; a t s i y a ,  V. I .  V o r o n t s o v ,  014.46.615.357.814.32 
a n d  B .  A. L a p i n  

KEY WORDS: h a m a d r y a d  baboons; mens t rua l  cycle;  ACTH; .proges te rone ;  cor t i cos te ro ids .  

Dependence of adrenal  sec re t ion  of g lucocor t ico ids  on ACTH has  now been well studied. However,  there  
is  no unambiguous answer  to the question of how the sensi t iv i ty  of the adrena ls  to ACTH changes  in re la t ion to 
changes in sex hormone  concentra t ion in the pe r iphe ra l  blood. We know that the ACTH level in women changes  
in the course  of the mens t rua l  cycle  [6]. Removal  of the o v a r i e s  tn r a t s  leads to a d e c r e a s e  in synthes is  of 
ACTH and i ts  r e l e a s e  f rom the p i tu i ta ry  [4]. An inc rease  in adrenocor t i ca l  act ivi ty  in r a t s  in the per iod of 
p r o e s t r u s  [11] and a p reovu la to ry  r i s e  of the cor t i so l  concentra t ion in the pe r iphe ra l  blood of women have been 
d i scovered  [6]. There  is also evidence of a d e c r e a s e  in the t rophic effect  of ACTH in women af te r  ova r i ec tomy  
and i ts  r e s to ra t ion  by p r e l i m i n a r y  e s t rogen  the rapy  [12]. 

To study the effect  of ACTH on the endocrine funct ion of s te ro id-producing  glands depending on the level  
of sex h o r m o n e s  in the body, a compara t ive  study of the dynamics  of s teroid  ho rmones  in the fo l l icular  and 
[uteal phase s  of the mens t rua l  cycle  in r e sponse  to a s tandard dose of ACTH was undertaken in e x p e r i m e n t s  on 

hamadryad  baboons.  

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

Five  ma tu r e  female  hamadryad  baboons weighing 12-21 kg and aged 8-13 y e a r s  were  used. The exper t -  
mental  an ima l s  had a r egu la r  m e n s t r u a l  cycle  las t ing 28-38 days. The state of the sex cycle of the baboons 
was moni tored  by observ ing  swelling of the genital  skin. The f i r s t  day of mens t rua l  bleeding was taken as the 
beginning of the cycle.  Synthetic ACTH (B 1-24, ACTH, Synacthen) was  injected in t ravenously  in a dose of 
1 U/kg body weight in the fo l l icular  (6th-9th days) and luteal phases  of the cycle (21st-23rd day), during the 
per iod of max imal  act ivi ty  of the co rpus  luteus. Blood was  taken f r o m  the cubital vein (8-10 ml) before  and 
30 rain and 1, 2, 4, 24, and 48 h a f t e r  injection of the ACTH. The p l a s m a  was obtained by centr t fugat ion at 
3000 rpm for  20 rain and was  kept  at - 20~  until r equ i red  fo r  assay.  Concentra t ions  of cor t i cos te rone ,  l l -  
deoxycor t isol ,  and p roges t e rone  were  de te rmined  in duplicate samples  of p l a sma  by r ad io immunoassay  [7]. 
Ant i se ra  obtained by the L a b o r a t o r y  of Exper imenta l  Endocrinology, Resea rch  Institute of Exper imenta l  Path-  
ology and Therapy ,  Academy of Medical  Sciences  of the USSR, Sukhumi (TU 42.14, 333-82, 334-82, and 331-82) 
were  used for  de terminat ion.  Cor t i so l  (S) was de te rmined  by the compet i t ive  btnding method [10]. Cal ibrat ion 
cu rves  were  plotted between [ogit- log coordinates ,  and the s teroid  l eve l s  in the p l a s m a . w e r e  de te rmined  and 
the r e su l t s  subjected to s ta t i s t ica l  ana lys i s  by Student ' s  t t e s t  on the "t~lektronika 15-VSM-5" computer .  

L a b o r a t o r y  of Exper imenta l  Endocrinology, Resea r ch  Insti tute of Exper imenta l  Pathology and Therapy,  
Academy of Medical  Sciences  of the USSR, Sukhumi. Trans la ted  f rom Byulle ten '  ]~ksper imental 'noi  Biologii t 
Meditsiny,  Vol. 100, No. 8, pp. 135-137, August, 1985. Original  a r t i c le  submit ted October  22, 1984. 
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