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

S U B S T A N C E S  ON B L O O D  B A S O P H I L S  I N  R A B B I T S  
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Adminis t ra t ion  of ho rmones  and other  biological ly act ive substances  to rabbi ts ,  and blocking of the 
thyroid of these an imals  with methyl th iourac i l  causes  changes in the number  of c i rcula t ing  blood basophi ls .  

As well as evidence of the par t ic ipa t ion  of connec t ive - t i s sue  m a s t  ce l l s  and basophil ic  granulocytes  
c i rcula t ing in the blood s t r e a m  in the genesis  of a l lergic  reac t ions  [8, 16, 19, 21-27, 29], other  r e su l t s  
have been obtained indicating that degranulat ion of basophils  with l iberat ion of biological ly act ive sub- 
s tances  can take place not only in t rue a l le rg ic  reac t ions ,  but also in other  pathological  s ta tes .  In a p r e -  
vious invest igat ion [1], degranulat ion of basophi ls  was detected in exper imen ta l  typhoid fever .  It is st i l l  
uncer ta in  whether  degranulat ion of the basophi ls  takes place under the d i rec t  action of the toxic component  
of the endotoxin or  under the influence of hormonal  oz ~ other  endogenous subs tances  l ibera ted  during endo- 
toxin poisoning. 

According to the l i t e ra tu re ,  the number  of basophi ls  in the c i rcula t ing  blood m a y  change as the r e -  
sult of the act ion of ho rmones  [4-7, 11, 13, 14] or  of h i s tamine  [12] or  hepar in  [3, 4, 17, 28]. However ,  
these  invest igat ions a re  few in number  and the i r  r e su l t s  are  cont radic tory .  

We have investigated the effect of some hormones (ACTH, cortisone, thyroid extract), methylthiour- 
acil, and other biologically active substances (heparin, histamine) on the blood basophils. 

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

Blood s amp l e s  were  taken f r o m  the au r i cu la r  veins of rabbi t s  (weighing 2.5-3 kg) before ,and 30 rain, 
and 1, 2, 4, and 24 h af ter  injection of the biological ly act ive subs tances .  Hepar in  was used as anticoagu- 
lant. 

The leukocytes  and basophi ls  were  counted by the method desc r ibed  prev ious ly  [1]. Metachromat ic  
granules  of the basophils  were  stained with toluidine blue. 

The ef fec t  of each p repa ra t ion  was invest igated on 8-10 rabbi ts .  The r e su l t s  were analyzed by s ta -  
t i s t icaI  methods [2]. 

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  

In t r amuscu la r  injection of ACTH (Exathin, Richter ,  Hungary) in a dose of 10-20 units was accom-  
panied by a d e c r e a s e  in the total  number  of leukocytes.  The number  of basophils  showed only a slight 
tendency to d e c r e a s e ,  s ta r t ing  f r o m  2 h af ter  injection of the hormone.  After 24 h the an imals  developed 
a mild  leukocytosis  and basophil ia .  F r o m  2-4 h af ter  i n t r amuscu la r  injection of cor t i sone  (Cortone ace t -  
ate,  USA) in a dose of 10 m g / k g ,  the number  of basophi ls  fel l  by 50-70% (Fig. 1), without a change in the 
re la t ive  numbers  of normal  and degranulated f o r m s  of these cel ls .  These  r e su l t s  a re  in ag reemen t  with 
those obtained by other  w o r k e r s  [5]. So fa r  as the effect  of ACTH is concerned,  it may  be that the doses  
which were  used were  insufficient to l ibera te  the n e c e s s a r y  quantity of endogenous co r t i cos t e ro ids .  There  
is s t i l l  no genera l  a g r e e m e n t  r ega rd ing  the cause  of the basopenia  produced by co r t i eos t e ro ids  [7, 15, 20, 
24]. 
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Fig. i. Changes in basophil and leukocyte 
counts in rabbits' blood under the influence 
of cortisone. Abscissa, time of taking 
blood s amp le s  af ter  injection of cor t isone;  
ordinate ,  number  of cei ls  in pe rcen t  of ini- 
tial value. Columns indicate number  of 
basophils ;  shaded par t ,  no rm a l  basophils;  
unshaded par t ,  degranulated cel ls .  Ver t i -  
cal  l ines indicate mean  e r r o r  of a r i thmet ic  
mean.  Curve shows number  of leukocytes.  
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Fig. 2. Changes s basophil count in rab- 
bits' blood under the influence of methyl- 
thiouracil (i) and thyroid extract (2). 
Abscissa, time (in days) after beginning 
of administration of substance; ordinate, 
basophil count as percentage of initial 
level. Vertical lines are confidence limits; 
horizontal lines are confidence limits of 
norma l  variations. 
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Oral administration of thyroid extract (150 rag/kg 
for 7 - 10days) was accompanied by anincrease inthe number 

of circulating basophils, reaching about 200% by the 3rd- 
5th day. The basophil level then began to fall. After dis- 
continuation of thyroid administration the basophil count 
returned to its initial level within 3-5 days (Fig. 2). Dur- 
ing oral administration of methylthiouracil (80 rag/kg 
daily for 10-14 days) the blood basophil count of the rab- 
bits rose slightly starting on the 2nd day; the basophilia 
persisted for 5-6 days, and the count then returned to its 
initial level .  After  discontinuation of methyl th iourac i l  
the basophi l  count inc reased  by between two and three  
t imes ,  and re tu rned  to its initial level af ter  2-3 days.  

These  r e su l t s  suggest  that the basophil  r e sponse  
to exogenous toxins is connected with the s tate  of the thy- 
roid function at the t ime of the i r  adminis t ra t ion .  In myx-  
edema the blood basophil  count is inc reased  [18], while in 
thyro toxicos is  it is reduced [9, 10, 14]. We observed  that 
the basophil  count was not inc reased  until s eve r a l  days 
af ter  the beginning of thyroid adminis t ra t ion .  This could 
be due to blocking of the l iberat ion of thyro t rop ic  hormone  
(TTH), which has a basopenic  effect  [13]. Basophi l ia  
a f te r  discontinuing methyl th iourac i l  was evidently due to 
t e rmina t ion  of blocking of the thyroid,  the hormone of 
which, like exogenous thyroid ex t rac t ,  delays  TTH l ibe ra -  
tion. As a r e su l t  the basophtl  count rose .  Prolonged ad- 
min i s t ra t ion  of thyroid ex t r ac t  led to basopenia.  

The basophil  count in the r abb i t s '  blood was r e -  
duced by about 50% 4 h af ter  intravenous injection of h is t -  
amine phosphate (125-250 #g /kg ;  Fig. 3). The re la t ive  
numbers  of no rma l  and degranulated f o r m s  of basophi ls  
r ema ined  unchanged. The total  leukocyte count at this 
time remained at its initial level. 

After intravenous injection of heparin (500 units) 
the blood basophil count showed no significant change. 
According to some reports [3], heparin (5000 units) fre- 
quently causes a transient increase in the blood basophil 
count in man. However, in the present experiments the 
basophil count fell rather than rose under the influence of 
heparin. 

These investigations suggest that the basophil count 
~n the circulating blood is under the control of the endo- 
crine system. 

Fig. 3. Changes in blood basophil  and leukocyte 
counts in rabbi t s  a f ter  injection of his tamine  phos-  
phate (125-150 #gAg)~ Absc i ssa ,  t ime of taking 
samples ;  ordinate,  number  of cel ls  in pe rcen t  of 
initial  value. Columns show basophil  counts; shaded 
par t ,  no rma l  basophils;  unshaded par t ,  degranulatedo 
Ver t i ca l  l ines show e r r o r  of a r i thmet ic  mean.  
Curve denotes number  of leukocyteso 
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