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Starting f rom the day af ter  operat ion,  par t ly  hepatec tomized  ra t s  rece iv ined thyroid  or  t r i -  
iodothyronine sepa ra te ly  or  in conjunction with theophylline, by mouth. Thyroid  and the 
thyroid  hormone inc reased  the oxygen consumption but cons iderably  reduced the glycogen 
content of the l ive r .  No s ta t i s t ica l ly  significant increase  in the degree  of r e g e n e r a t i o n h y p e r -  
t rophy,  studied on the 7th day a f t e r  the operat ion,  was produced by these p repa ra t ions .  In 
conjunction with theophylline they inc reased  the absolute and re la t ive  weight of  the r e g e n e r -  
ating l iver .  The absolute weight of  the l iver  was inc reased  by 19-36%. The DNA content, 
the number  of  nuclei,  and the number  of  b inuclear  cel ls  were  indist inguishable f rom the con-  
t ro l .  
KEY WORDS: thyroid  ext rac t ;  t r i iodothyronine;  theophylline; r egenera t ion  of the l iver .  

Adminis t ra t ion  of thyroxine sharp ly  reduces  the l iver  glycogen content [7, 8, 11, 12]. Consider ing 
that  glycogen breakdown is the source  of energy in the regenera t ing  l iver  it might be expected the hyp e r -  
thyroidizat ion would s t imulate  regenera t ion  of the l iver .  This  has in fact been demons t ra ted  [3, 4, 9]. How- 
eve r ,  Drabkin [6] concluded that  thyroxine inhibits the r e s to ra t ion  of the m a s s  of the l iver  a f te r  its resec t ion .  
According to Pe t e r s  [10], thyroxine s t imula tes  regenera t ion  of the l iver  only if thyroid  function is reduced.  
There  is thus no genera l  ag reement  regard ing  the cha rac t e r  of the effect  of thyroid  hormones  on regen-  
e ra t ion  of the liver. 

The prob lem at issue was whether  the beneficial  action of thyroid  p repara t ions  on regenera t ion  of 
the l iver  can be s tabi l ized by the use of modera te  doses combined with theophyll ine.  Theophylline fac i l -  
i ta tes  the p re se rva t ion  and accumulat ion of cyclic AMP, a substance with an impor tant  ro le  in glycogenolysis .  
It was expected that the breakdown of glycogen would be inc reased  by the action of thyroid  p repara t ions  and 
this ,  in turn,  would s t imulate  r egenera t ion  of the l iver .  The author has p rev ious ly  shown that theophylline, 
in conjunction with glycogenolytic hormones  such as adrenal in and glucagon, s t imula tes  rec, enera t ion of 
the l ive r  [1]. 

E~PERIMENTAL METHOD 

Exper imen t s  were  c a r r i e d  out on adult male albino r a t s .  In one of the th ree  s e r i e s  of exper imen t s  the 
animals  were  given thyroid  ex t rac t ,  as an aqueous suspension,  in a dose of 10 rag/100 g body weight twice 
a day by g a s t r i c  tube. In the o ther  two s e r i e s  of  expe r imen t s  the r a t s  rece ived  t r i iodothyronine by the 
same route in inc reas ing  doses - f rom 10 to 25 ~g/100 g body weight twice a day. Theophylline was ~iven 
internal ly in a total  daily dose of 15 m~/100 g body weight, twice a day. T rea tmen t  with these  p repara t ions  
began on the day a f te r  par t ia l  hepatec tomy and continued for  5 days.  The animals  were  decapitated on the 
7th day af ter  the opera t ion.  In the expe r imen t s  of s e r i e s  H and III,  the oxygen consumption was measu red ,  
on the day before the r a t s  were  sacr i f iced ,  by Kalabukhov's  method [2]. The wei cht of the l ive r  and adrenals  
and the glycogen content in the l iver  were  de termined.  The l ive r  samples  weighing 0.5 ~, were  defatted in 
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anhydrous acetone and dehydrated in absolute ethanol.  The degree  of dec rease  in weieht of these  pieces  
of l ive r  was calculated.  The content of DNA in 50 mg of t i s sue  t r ea t ed  in this  way was de te rmined  by the 
diphenylamine method [5]. In addition, the number  of nuclei in 50 fields of vision of the mic roscope  and 
the number  of binuclear  cel ls  in 100 fields of vision were  de te rmined  in paraff in  sect ions through the l ive r  
under  an i m m e r s i o n  object ive.  

The s t ruc ture  and resu l t s  of the expe r imen t s  are  given in Table 1. 

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

As Table 1 shows, thyroid ex t rac t  did not affect  the weight of the regenera t ing  l iver .  In conjunction 
with theophylline, however ,  it led to a substant ia l  inc rease  in both the absolute and the re la t ive  weight of 
the l ive r .  Tri iodothyronine led to a smal l  increase  in the absolute and re la t ive  weight of the regenera t ing  
l iver ,  which was not s ta t i s t ica l ly  significant; it also caused a significant dec rease  in the glycogen content 
and an inc rease  in the oxygen consumption.  In conjunction with theophylline,  however ,  thyroid  hormone 
caused a significant inc rease  in the absolute weight of the l iver  in the exper imen t s  of s e r i e s  II and III and 
a s ta t i s t ica l ly  significant  increase  in the re la t ive  weight of the l ive r  in s e r i e s  III .  In both s e r i e s  of ex-  
pe r imen t s  in which tr i iodothyronine was given, espec ia l ly  in conjunction with theophylline, the weight of 
the adrenals  was inc reased .  

Histological  t r e a t m e n t  revea led  no significant difference in the number  of nuclei o r  of b inuclear  cel ls  
in the l iver  of the r a t s  of the var ious  expe r imen ta l  groups.  The DNA content in the var ious  groups also 
was c lose ly  s imi l a r .  

The inc rease  in weight of the regenera t ing  l iver  in the ra t s  receivin~ tr i iodothyronine in conjunction 
with theophylline could not be at t r ibuted to the accumulat ion of lipids or  wa te r  in the organ,  for  the degree  
of decrease  in weight of the pieces  of l iver  a f ter  defatting and dehydration was ve ry  s i m i l a r  in all  groups.  
By i tse l f  theophylline did not affect the weight of the regenera t ing  l iver .  Since theophylline potentiated the 
effect  of thyroid  hormone on regenera t ion  of the l iver ,  it can be postulated that this effect  is based on an 
inc rease  in the synthes is  of cyclic AMP. 

Why is it that ne i ther  thyroid ex t rac t  nor  t r i iodothyronine,  in the doses  used,  had any significant 
effect  on re s to ra t ion  of the weight of the l iver?  P r e s u m a b l y  in the p resen t  exper imen t s  the synthesis  of 
cyclic  AMP was s t imulated by thyroid ex t rac t  or  thyroid  hormone,  but in an amount sufficient only to 
mobil ize  the ~lyco~en. If  theophylline was given additionally, the quantity of cyclic  AMP was increased .  
It became sufficient not only for the mobil izat ion of glycogen, but also for  the activation of the hepatocytes ,  
with the consequent s t imulat ion of regenera t ion  of the l iver .  
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