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By fraetionation of rabbit leukocytic pyrogen (LP)on a Sephadex column and by the alcohol method 
a nonpyrogenie protein fract ion of LP  was isolated. In intact rats  this f ract ion caused stimulation 
of granulocytopoiesis ,  an increase  in the prol i ferat ive activity of the granulocytes  and their  ab- 
solute number in bone mar row and peripheral  blood, and also an increase  in the number of mac ro -  
colonies in the spleen of lethally i r radiated mice on account of an increase  in the number of g ran-  
ulocyte colonies.  
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The wr i te rs  showed previously that native leukocytic pyrogen (LP) obtained f rom rabbit  peri toneal exudate 
granulocytes  has not only a pyrogenic,  but also a hematopoietic action. The hematopoietic effect of LP depends 
on the dose injected- Large  doses cause t empora ry  depress ion of granulocytopoiesis ,  a small dose st imulates 
it [2]. It has been suggested that LP contains factors  which stimulate and inhibit hematopoiests;  la ter  investi-  
gations have confirmed tNs suggestion. It has been shown that a nonpyrogenie h igh-molecular-weight  protein 
fract ion causes an increase  in DNA synthesis by bone mar row cells, whereas the low-molecular-weight  pyro-  
genie f ract ion causes a decrease  in their  prol i fera t ive  activity on the third day af ter  injection [1]. 

To develop these investigations, it was decided to study the effect of the h igh-molecular-weight  nonpyro- 
genie protein fract ion of rabbit  LP and NDA synthesis in bone m a r r o w  cells, on the leukocyte composit ion of 
the blood, and on the morphology of the bone mar row of intact ra ts  and on colony formation in the spleen of 
lethally i r radiated mice.  

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

The methods of obtaining rabbit LP and of its fractionation on a Sephadex G-75 column were fully de- 
scr ibed previously  [1, 2]. Fractionation of LP by ethanol was car r ied  out with gradual ly increasing concentra-  
tions of ethanol at 4~ After  each precipi tat ion the mixture was allowed to stand for  1 h to allow a residue to 
form, and this was then removed by centrifugation at 1000 g for 20 min. The ethanol concentrat ion in the top 
layer  was increased f rom 20 to 80~. The h igh-molecular -weight  fract ion was contained in the residue obtained 
by precipitat ion with 20 and 40~ ethanol. 

Pyrogenic  activity was studied in rabbits .  The mater ia l  was injected intravenously and the rectal  tern-. 
pera ture  was measured  every  30 mtn for 3 h. Hematopoietic activity of the h igh-molecular-weight  fract ion of 
LP was as sessed  f rom the intensity of incorporat ion of labeled thymidine into DNA of the bone mar row cells, 
and changes in the composit ion of the blood leukocytes and morphology of the bone mar row of intact rats  during 
nine days af ter  injection. The fract ion was injected intravenously as a single dose into male Wistar  rats  weigh- 
ing 100 g (in a dose of 200 pg/100 g body weight in a volume of 1 ml). This dose was chosen because unpurified 
LP in this dose had an inhibitory action on hematopoiesis  [3]. 

To study the prol i fera t ive  activity of the bone mar row cells the animals were killed and the bone mar row 
was flushed out of the femur  into medium No. 199 with the addition of EDTA-Na 2 (50 rag/100 ml medium). Thy- 
midtne-3H was added in a dose of 2.5 pC[ per  sample containing 5 million cells.  Bone mar row of intact ra ts  
served as the control.  Five parallel  tests  were set up simultaneously.  The mixture of bone mar row was in- 
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Fig. 1. DNA synthesis in ra t  bone mar row cells af ter  injection of nonpyrogenic 
fract ions of leukocytie pyrogen.  Abscissa ,  time (in days); ordinate, number of 
counts per  minute (in percent  of control).  

Fig. 2. Total leukocyte count (1) and absolute number of polymorphonuclear  
neutrophils (2) and of juvenile granulocytes  and stab cells (3) during nine days 
af ter  injection of nonpyrogenic fract ions of leukocytic pyrogen.  Abscissa,  t ime 
(in days); ordinate, number  of cells (in thousands). 

]00 X 1 

5 0  

0 

s-0 a b c d e  

2 3 6 9 

a b o d e  a b c d e  a b c d e  a b c d e  

Fig. 3. Absolute numbers  of individual groups of ra t  
bone mar row cells during nine days af ter  injection of 
nonpyrogentc f ract ion of leukoeytie pyrogen:  a) undif- 
ferent ia ted cells; b) immature  granulocyte s; c) mature  g r a a -  
ulocytes;  d) erythroid  cells;  e) lymphoid cells.  Abscissa ,  
time (in days); ordinate,  absolute number  of cells (in 
percent  of control).  

cubated for  2 h at 37~ and then washed three t imes with physiological saline. The cells were destroyed by 
addition of 10% TCA solution to the cell res idue.  The acid-soluble fract ions of DNA were deposited on mil l i-  
pore f i l ters .  The f i l ters  were placed in toluene scint i l la tor  and radioactivi ty counted. The number of counts 
per  minute in bone mar row samples  f rom intact ra ts  was taken as 100~ and deviations of activity of bone mar -  
row of the experimental  animals f rom this level were  expressed as percentages  with a plus or minus sign. 

Changes in the composit ion of the blood leukocytes and in bone mar row morphology in the animals were 
studied 1, 2, 3, 6, and 9 days af ter  injection of the f ract ions .  Intact animals,  studied at the same time as the 
experimental  animals ,  se rved  as the control .  Blood was taken f rom the caudal vein and bone mar row f rom 
the femur .  Groups of six rats  were studied simultaneously and mean data calculated. Blood and bone mar row 
films were fixed in methanol and stained with azure  H-eosin.  The leukocytie formula was calculated by count- 
ing 200 cells and convers ion into absolute values. 

To a s se s s  the functional state of the bone mar row the following indices were studied: 1) the total number 
of myelokaryocytes  in 1 mm 3 bone marrow;  2) the absolute number of individual forms of cells in 1 mm 3 bone 
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t c • l r r o w ,  
combined into the following groups:  undifferentiated cel ls ;  imma tu re  granulocytes  (myeloblasts ;  neu- 

philic, eosinophil ic,  and basophil ic  p romye locy te s ;  mye locy tes  and juvenile cells);  ma tu re  granulocytes  (stab 
ls,  po lymorphonuc lea r  neutrophil is ,  eosinophils ,  and basophils) ;  lymphoid and ery thro id  cel ls .  Values ob- 

tained for  cel ls  of intact r a t s  were  taken as 100~ and deviations f r o m  this level  in the exper imen ta l  groups 
were  e x p r e s s e d  as pe rcen tages  with a plus or  minus sign; 3) the mitot ic  index of the granulocytes  - the number  
of mi toses  pe r  100 cells  capable  of division, de te rmined  by counting 1000 granulocytes .  

The effect  of the h igh-molecu la r -we igh t  f rac t ion  of LP on the number  and composi t ion of colonies in the 
spleen of lethally i r rad ia ted  mice  was studied by Til l  and McCulloch 's  method. Serial  his tological  sect ions ,  
stained with hematoxyl in  and eosin, were  p r epa red  for  the m i c r o s c o p i c  study of the composi t ion of the colonies.  

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

Intravenous injection of the h igh-molecu la r -we igh t  f rac t ions  of LP into rabbi t s  in a dose of 15-150 #g/kg 
did not evoke a t e m p e r a t u r e  reac t ion .  After  injection of the nonpyrogenic f rac t ion  of LP obtained on a Sephadex 
column, the incorpora t ion  of labeled thymidine into DNA of the ra t  bone m a r r o w  cel ls  was increased  a f t e r  one 
day by 50~, and a f t e r  2 and 3 days by 112 and 115~ respec t ive ly .  On the 6th day the p ro l i f e ra t ive  act ivi ty of 
the bone m a r r o w  cel ls  fell, p robably  because  of accumulat ion of mature  granulocytes  in the bone m a r r o w  at 
that t ime  (Fig. 1). 

The total  leukocyte count in the pe r iphe ra l  blood was inc reased  at all t imes  of observat ion,  reaching a 
m a x i m u m  of 18,000 c e l l s / r a m  3 (initial level  16,000 c e l l s / r a m  3) a f te r  two days.  In the course  of nine days a 
significant  i nc rea se  was observed  in the absolute  number  of granulocytes  (by 50-100~) and with a shift  to the 
left  toward juvenile f o rm s ,  which was max ima l  on the third day (Fig. 2). 

The absolute number  of myelokaryooytes  was increased  in the bone m a r r o w  of these  animals ,  max imal ly  
on the second day (by 30~), and it r emained  high until the end of the observa t ions .  During the f i r s t  six days 
the number  of i m m a t u r e  granulocytes  inc reased  by 30-60% (P< 0.05), max ima l ly  a f te r  two days, and the num- 
ber  of ma tu re  granulocytes  increased  by 10-75~ over  the per iod of nine days,  the i nc rea se  being mos t  signifi-  
cant on the 6th day (Fig. 3). 

Stimulation of granulocytopoies is  also was observed  under the influence of the nonpyrogenic prote in  f r a c -  
tion of rabbi t  L P  obtained by alcoholic f rae t ionat ions .  The f rac t ion  obtained by prec ip i ta t ion  with 40~ ethanol 
p o s s e s s e d  s t r onge r  hematopoie t ic  act ivi ty.  The absolute leukocyte count in the pe r iphe ra l  blood was increased  
af ter  the f i r s t  day and until the end of observa t ion  by 50-100~, max imal ly  on the 6th d a y -  to 18,500 c e l l s / r a m  3 
(initially 9,500 c e l l s / m m ~ ) ,  main ly  on account  of an i nc r ea se  in the absolute  number  of granulocytes .  The n u m -  
ber  of po lymorphs  showed the g r e a t e s t  i nc r ea se  (by 166%) on the 6th day (P < 0.05). Af ter  the second day the 
leukoocytic  f o r m u l a f o r  the p e r i p h e r a l  blood showed a shift  to the left; the absolute number  of juvenile cel ls  and 
stab cel ls  was s ignif icant ly  inc reased  (threefold) a f t e r  6 days.  

The index of mi toses  of the granulocytes  was inc reased  at all  t imes ,  and signif icantly (by 84~) a f te r  two 
days.  The total  number  of mye loka ryocy tes  showed no significant  change, despite  the fact  that the absolute 
number  of i m m a t u r e  granulocytes  was signif icantly inc reased  at  all t imes  of observat ion ,  and max imal ly  (by 
138~) af ter  nine days.  Starting f r o m  the 6th day the number  of ma tu re  granulocytes  decreased ,  but not s ig-  
nificantly,  poss ib ly  on account of the i r  inc reased  r e l e a s e  into the pe r iphe ra l  blood s t r e a m .  

After  injection of this nonpyrogenic f rac t ion  of LP into lethally i r rad ia ted  mice,  an i nc rea se  in the num- 
ber  of macroco lon ies  (by 54~) was observed  on account of an inc rease  in the number  of colonies of granulocytes .  
S imi lar  changes in hematopoies i s  also were  observed  under the influence of the f rac t ion  obtained by p rec ip i t a -  
tion with 20% ethanol, but they were  l ess  marked .  

These  invest igat ions thus showed that rabbi t  leukocytes ,  act ivated by asept ic  inf lammation,  s ec re t e  a 
group of subs tances  including fac tors  s t imulat ing hematopoies i s .  The question of whether  these  fac tors  a re  
identical  with leukocytic pyrogen,  as Kampsehmid t  et al., [1, 4-6] suggest ,  r equ i res  fu r the r  study. 
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A N A L Y S I S  O F  F O O D - M O T I V A T E D  E X C I T A T I O N  

AT T H E  T H A L A M I C  N E U R O N A L  L E V E L  IN  R A B B I T S  

B.  V.  Z h u r a v l e v  a n d  I .  Y u .  O r b a c h e v s k a y a  UDC 612.833.3-06 : 
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Activity of 34 neurons in the ventra l  posteromedial  thalamic nucleus - a re lay  in the central  
pathway for taste - was investigated in fed rabbits before and after  elicitation of a food re -  
sponse f rom them to st imulation of the lateral  hypothalamus. The appearance of volley ac-  
tivity in 26.4% of neurons in response  to la teral  hypothalamic stimulation is par t icular ly  
interesting,  for  it evidently may ref lect  recrui t ing of neurons of this thalamic nucleus into 
food-motivated excitation. 

KEY WORDS: rabbit thalamus;  motivated excitatior~. 

Food-motivated excitation, ar is ing in pacemaker  points of the hypothalamic s t ructure  of the brain has 
been shown [6-8, 10, 11] to spread to neurons at both subcort ical  and cort ical  levels of the brain, to create  
a widely branched sys tem that acts as the s t ructura l  and functional basis for goal-di rected behavior.  The 
neuronal cor re la tes  of the part icipation of s t ruc tures  such as the hypothalamus and neocortex in this case 
are  not so much changes in general  activity of the neurons as changes in the configuration of their  discharge 
activity [1, 2, 4, 5, 9]. 

It was therefore  decided to investigate unit activity in another brain s t ructure  which could become in- 
volved in food-motivated excitation, namely the ventral posteromedial  nucleus of the thalamus.  Food-motivated 
excitation in the rabbit was created by e lec t r ica l  st imulation of the lateral  hypothalamus, giving r i se  to an addi- 
tional demand for food in satiated rabbits .  

EXPERIMENTAL METHOD 

Experiments were carried out on 27 male rabbits, weighing 3-3.5 kg. As a preliminary measure, before 
unit activity was recorded, the fed rabbits were tested for the presence of a food response to stimulation of the 
lateral hypothalamus, causing an additional demand for food. The lateral hypothalamus was stimulated elec- 
trically through a bipolar nichrome wire electrode with factory insulation, inserted by the "wandering elec- 
trode" method, so that the region of the lateral hypothalamus could be accurately identified with coordinates 
taken from Sawyer's atlas (P 1.5, I 1.5, H 12-15 ram) and a marked food response could be obtained in the 
satiated rabbit.  The pa rame te r s  of the stimulating current  were:  f requency 50 Hz, pulse duration, 3 msec,  
voltage f rom 2 to 5 V. 

Activity of neurons of the thalamic nucleus which coordinates P 4, I 3, H 10-12 m m  was recorded extra-  
cellularly by glass  microe lec t rodes  (unanesthetized rabbit, s tereotaxie  fixation), amplified onthe MZ-4 appara-  
tus (Nihon Kohden), and recorded on magnetic tape. 

Statistical analysis  of unit activity recorded  200 sec before and 200 sec after  stimulation of the la teral  
hypothalamus was car r ied  out with respec t  to the mean frequency (in sp ikes /sec)  and the degree of regular i ty  
of discharge activity, determined as the coefficient of variat ion of the mean frequency or the mean value of 
interspike intervals ,  by means of the NTA-1024 analyzer  and Iskra-122 calculator .  

The location of the m a c r o -  and microe lec t rode  was determined in laminar  brain sections processed  by 
the photo-express  method. 
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