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It was shown by electrol~horesis in agar that by the 5th day after  removal of the thyroid 
gland the mobility of the second fraction of cat hemoglobin changes, whereas the f irs t  (lead- 
ing) fraction moves at the same rate as before.  The suggestion is made that hemoglobin cir-  
culating in the erythrocytes changes its physicochemical propert ies .  

In consideration of existing views of the probable influence of hormones on protein biosynthesis, the 
physicochemical character is t ics  of hemoglobin during hypo- and hyperfunction of the endocrine glands are 
being studied in this laboratory.  

Fig. i. Electropho- 
resis of hemoglobin 
of a normal eat (A) 
and of a eat 5 days 
after thyroidectomy 
(B). 

EXPERIMENTAL METHOD AND RESULTS 

Thyroidectemy was performed under ether anesthesia on cats of different ages (2 months or older), of both 
sexes, and weighing from i to 3 kg. The gland, which lies onboth sides of the trachea at the level of the 3rd-Sth tra- 
cheal rings, was shelled out of its fascia, thereby facilitating preservation of the parathyroid glands. Blood s am- 
ple s were taken from the heart or femoral vein before the operation, and then daily, starting on the 5th-gth day after 
the operation. Solutions of hemoglobinwere prepared by washing the cells three times with 0.85% sodium chloride 
solution, followed by hemolysis with distilledwater for 15 minaad eentrifugation. Eleetrophoresis was carried 

out in Difco agar, using potassium-phosphate buffer (pH 7.0)o The ionic strength of the 
buffer in the electrode vessels was 0.05, and in the gel itwas 0.0125. Strekalov's cell 

was used [3]. The thickness of the gel was 2 mm and its concentration 0.8-2%. 
Distillation was carried out in the freezing compartment of a refrigerator at 
--13~ when the temperature in the gel was 8~ The conditions of distillation 
were: voltage 16 V/cm, current 1.4 mA/cm 2, time 1-2 h. The samples were ap- 
plied to strips of filter paper measuring 1 • 5 ram. Staining was carried out with- 
out preliminary fixation, with a mixture of benzidine and hydrogen peroxide pre- 
pared before use. The specimens were photographed as the color developed. 

Normal adult cat hemoglobin consists of two fractions separable by electro- 
phoresis on starch [4] and agar [2]. The ratio between the two hemoglobin frac- 
tions varies considerably [2, 4]. The first fraction is more compact and the sec- 
ond more spread out (Fig. I). Analyses on the 5th-9th days after thyroidectemy 
showed that the position of the second fraction of hemoglobin was substantially 
altered: it was shortened on account of its leading part (Fig. IB) and, in some 
eases, the whole electrochromatogram was retarded a little. This picture was 
maintained throughout the period of observation, until 60-90 days after the opera- 
tion. In two animals, however, the normal electrophoretic mobility of the hemo- 
globin was restored by the 18th-20th day. Since no morphological study of these 
animals was undertaken,it is difficult to decide what was the cause of the early 
restoration of the electrophoretic mobility of the hemoglobin. 
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An e l ec t rophore t i c  p ic ture  s i m i l a r  to that  jus t  desc r ibed  was observed e a r l i e r  in cat  fe tuses  weigh-  
ing 40-60 g [2] and a lso  in two recen t ly .  S imi lar  changes take place as a r e su l t  of feeding with methy l th io -  
u rac i l .  In all  ca ses  the e l ec t rophore t i c  mobil i ty  of the hemoglobin is an e a r l i e r  indicator  of hormonal  
changes taking place in the cat  than the o rd inary  cl inical  indices: a dec r ea se  in the red  cell  count and 
hemoglobin  concent ra t ion  in the blood and a dec r ea se  in the hema toc r i t  index. 

Two fea tu res  m u s t  be specia l ly  ment ioned.  F i r s t ,  the change in e l ec t rophore t i c  mobil i ty  of cat  hemo-  
globin takes  place so quickly that it is evidently not a quest ion of a change in the synthes is  but a change in 
the phys icochemica l  p rope r t i e s  of hemoglobin a l r eady  p re sen t  in the blood s t r e a m .  In fact ,  a s suming  that  
the life span of the c a t ' s  red  blood ce l l s  is about 70 days [1], i/~ of the total  m a s s  of red  cel ls  mus t  be r e -  
p laced eve ry  day. In those 4 or  5 days during which the change takes  place in the e l ec t rophore t i c  mobil i ty  
of the hemoglobin a f t e r  r e m o v a l  of the thyroid gland or  a f t e r  admin i s t r a t ion  of methyl th iourac i l  to ca t s ,  the 
added amount  of the new type of hemoglobin  resu l t ing  f r o m  a change in synthes is ,  if  such took place ,  would 
be so sma l l  that  i t  could not be detected by e l ec t ropho re s i s  in agar .  

Second, the degree  of mobil i ty  of hemoglobin which becomes  apparen t  for the f i r s t  t ime a few days 
a f t e r  the beginning of t r e a t m e n t  subsequent ly  r e m a i n s  unchanged, so that  the delay of the second h e m o g l o -  
bin f rac t ion  is mainta ined throughout the per iod of observa t ion .  

Both these  fea tures  of the behav io r  of hemoglobin draw at tent ion to a c lass  of phenomena,  connected 
with the p rope r t i e s  of this prote in ,  which includes phys icochemica l  t r ans fo rma t ions  based  on the s ame  p r i -  
m a r y  s t ruc tu re  of the compound. It r e m a i n s  to be shown to what extent  these t r an s fo rma t ions  influence the 
physiological  p rope r t i e s  of hemoglobin.  
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