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Changes in renal  t r anspor t  of organic substances were studied in rabbits  during the f i rs t  
6-8 days of oral  administrat ion of thyroid ext rac t  and t r i - iodothyronine .  Renal tubular 
secre t ion  was found to be activated by thyroid hormones  much sooner  than glucose r eab -  
sorption and g lomeru la r  fi l tration. 
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According to data in the l i terature  thyroid hormones  increase the secret ion of organic substances in 
the proximal  tubules of the kidneys [2, 4, 6, 9]. In view of the hypothesis that the s e c r e t o r y  t r anspor t  of 
organic substances is an inducible p rocess  [1], it ought to be more  sensit ive to the action of thyroid 
hormones  than glucose reabsorpt ion,  which continues throughout life and employs permanent ly  functioning 
carriers. 

The object of this investigation was to make a paral le l  study of the dynamics of changes in the max im-  
al secre t ion of diodone and the maximal  glucose reabsorpt ion in the kidneys under the influence of t hy ro id  
hormones .  

EXPERIMENTAL METHOD 

Chronic exper iments  were ca r r i ed  out on 16 rabbits  by Smith 's  method [11]. During the experiments  
the rabbits  were kept in special  hammock cages and the urine was collected by catheter izat ion of the ur in-  
ary Madder.  A solution containing 10~ glucose and 2.5% diodone was injected into the marginal  vein of the 
ea r  at the rate of 1-2 m l / m i n ,  thereby maintaining the glucose concentrat ion in the p lasma between 250 
and 500 mg % and the diodone concentrat ion between 25 and 50 mg %, i.e., at levels sufficient to saturate 
the corresponding t r anspor t  sy s t ems .  CoIlection of the urine began after  30 min and was repeated twice at 
intervals of 20 min (two c learance  periods) .  At the middle of each period a blood sample was taken from 

TABLE 1. Effect  of Thyroid Ext rac t  on Fil trat ion,  Maximal Diodone 
Secret ion,  and Maximal Glucose Reabsorption in Rabbits (M • m) 

Parameter studied Initial 
level 

12,7---0,35 

18,1--0,67 

29,5~0,89 

Filtration (in ml / rain) 
P 
Maximal diodone secretion (rag / min) 
P 
Maximal glucose reabsorption (rag / rain) 
P 

Admin. of thyroid 
extract (0.2 g / kg) 

2nd-3rd 1 6th day day 
/ 

11,5+-0,5 l 12,320,64 
>0,05 >0,5 

20,8--- 1,34 34,2- ~ 1,04 
>0,05 < o,ool 

25,8~ 2,02 26,4~ 1,70 
>0,05 >o.1 
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Fig. 1. Effect  of t r i iodothyronine (10 
~g/kg)  on maximal  diodone secre t ion  
(TMd) , maximal  glucose reabsorpt ion 
(TMg), and f i l t rat ion (F) in rabbi ts .  
Abscissa:  1) initial level;  2) 4th day; 
3) 8th day of t r i iodothyronine admini-  
s trat ion;  ordinate,  changes in per  cent 
of initial level taken as 100. 

a vein of the other  e a r .  Creatinine [3], diodone [5], and glucose 
(by the orthotoluidine method) were  de termined in the blood and 
ur ine .  The g lomeru la r  f i l trat ion,  the maximal  diodone s e c r e -  
tion, and the maximal  glucose reabsorpt ion were calculated.  

E v e r y  day for 6-8 days, 9 rabbits were given thyroid ex-  
t r ac t  by mouth in a dose of 9.2 g / k g  and 7 rabbits  were  given 
L-3 ,3 ' ,5 - t r i - iodothyronine  in doses of 10/~g/kg body weight. At 
least  two control  exper iments  and 3-4 tes ts  at different  t imes 
af ter  the beginning of thyroid hormone adminis t ra t ion were c a r -  
r ied  out on each rabbit .  The resul ts  of both c learance  periods 
were  considered in each exper iment .  

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

In the control  tes ts  the g lomeru la r  fi l tration, measured  
with r e spec t  to endogenous creat inine,  averaged 11.8 * 0.85 
m l / m i n ,  the maximal  diodone secre t ion  was 17.9 �9 0.46 m g /  
min, and the maximal  glucose reabsorpt ion was 26.4 �9 0.80 
m g / m i n ,  in agreement  with data in the l i te ra ture  [3, 10]. 

As Table 1 shows, during the f i r s t  6 days of thyroid administrat ion no change in g lomeru la r  f i l t ra -  
tion was observed.  Meanwhile, the maximal  secre t ion of diodone gradually increased,  and by the 6th day 
of administrat ion it was significantly higher  than initially.  However,  the maximal  glucose reabsorpt ion  
was unchanged. 

Thyroid  had a marked  st imulant  action on only one of the t ranspor t  p roces se s  studied in the proximal  
portion of the nephron.  

In the other se r i e s  of exper iments ,  the rabbits  rece ived  tr i iodothyronine by mouth daily for  8 days 
(10/~g/kg body weight). As in the exper iments  with thyroid ex t r ac t  no appreciable changes were observed 
in f i l t rat ion (Fig. 1). The maximal  diodone secre t ion  rose  more  rapidly than in the exper iments  with 
thyroid ex t r ac t  and on the second day of adminis t ra t ion of the hormone it  was already significantly higher  
than in the control  (P < 0.01). On the following days of the exper iment  the ca rd io t r a s t  secre t ion  continued 
to r i s e .  T ranspor t  for  glucose reabsorpt ion,  on the other  hand, did not increase  until the 8th day of the ex-  
per iment  (P < 0.05). The increase  in secre t ion  then amounted to 7~c and the increase  in glucose reab-  
sorption was 20%. 

These resul ts  are in agreement  with those obtained by other  workers  [4, 6, 9] who found that the 
s e c r e t o r y  power of the tubules inc reases  sooner  and by a g rea t e r  degree than the renal  p lasma flow or  the 
g lomeru la r  f i l t rat ion under the influence of thyroid hormones .  

F igures  showing increased  glucose reabsorpt ion under the influence of thyroid hormones  are given 
in the l i te ra ture  [7, 8] but this ef fect  was studied 7-14 days af ter  the beginning of administrat ion of the 
hormones ,  whereas  st imulation of secre t ion  in the kidneys, as the presen t  exper iments  show, begins much 
sooner  and glucose reabsorpt ion  is unchanged during the f i r s t  6 days.  

The increase  in rena l  secre t ion  under  the influence of thyroid hormones  is possibly connected with 
an increase  in the synthesis  of protein c a r r i e r s  part icipat ing in the t r anspor t  of the sec re t ed  substances,  
for  the antibiotic aurantin,  which inhibits DNA-dependent RNA synthesis ,  comple te ly  prevented  the action 
of thyroid ex t rac t  on renal  tubular  secre t ion  [2]. 
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