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Hexose monophosphate pathway in thyroid tissue 

Many of the substra{es of the tricarboxylic acid ;rod E.~.:B>,;>-ivipa.cr<~o: cy<Jes 
are oxidized by  appropriately supplemented thyroid homogenates. However, lactate 
was the only one of these substrates  which was oxidized by l:hy;o:id Lissie sJJcesR 
Although the existence of glucose-6-phosphate dehydrogenase is suggested ;-:y :-:ome 
experiments% no report has yet appeared on the presence of an hexose mor~ophosphate 
pa thway  in the thyroid. In  this study, the consumption of glucose by  t]>;.Toid s]~ce:~ 
is demonstrated,  and evidence is presented for the existence i~ ~:]~i~" ti>me of a:t 
impor tan t  oxidative pentose phosphate cyc]e. 

[i-14C]g]ucose and [6-~Qglucose (Nuclear-Chicago Corporation) > ( re  di luted 
with non-labeled glucose. The radioactivit ies of washed recrysta]iized giucosazones 
and BaCOa, plated o~ copper p]m~chettes, were determined with a window]ess 
automat ic  gas-flow counter  (Tracerlab). Duplicate samples corrected for backgrom~d 
were adjusted to a 5-rag s tandard< Sheep musc]es and thyroids v<r< s]ie.d with at 
Stadie-Riggs slicer, washed with Nrebs -Ringer  Bicarbonate,  and distr ibuted at 
random in duplicate Er lenmeyer  flasks. O~e fl~'~sk contained .r-~4C]gb,~cose and 
another  [6-14C]glucose. The two experinaents were direet]y comparable. Aft(::r Lhorovgh 

flushing with Q - C O  s (95:5) fo r7  ~ai~, the flasks were incuba ted  iJ~ ~ shak<r at 37.5 ° 
with this atmosphere for 30, 6% or IeO mira 14CO~ was counted a:< BaCO:~ for <ooo 
countsk The mean of 4 different samples was user] as the specific acLivit2/ of CO 
in each flask. Three similar double experiments >,ere made wil:ln !d~eep uecbmusc]e  
slices, and  another  control with two hemidiaphragms of a r a t  

14CO2 is evolved ;vhe~ labeled glucose is incuba ted  in the prese~nce of thyroid 
slices (Table I). The ratio of 14CO~ evoived from [~J-q;7:glucose ~.o {hat h-ore _6N'~C ' -  
glucose was ~9.5 afte~ 3e-rain incubat ion.  When the incuba.tio~ u,'a'.: prolonged, more 
CO~ was evolved, bu t  ~.:he ratio C~/Cs decreased markedly<% There ~s thus a prefere>- 
tial cleavage of the C~ over the C~ of glucose, indicat ive of an aciJs e he::ose mo~o- 
phosphate pathway,  tf glucose; were metabolized entke ly  via the glyco]yUc and 
citric acid paihway,  a ratio of I would have beer'~ observed, as in J)lusc]e< 7, If oue 

TABLE I 

Each flask contained ~o ~nI of ](rebs-Ringer bicarbonate buffer (pHi = 7-4), ~e4-0/.~-c]e~-; glucose 
and approximately L4 o g of tissue slices (wet wt). Specific activities in counts/rain/5 mg glueos- 

azone were: [I-HC]glucose, 28,000; 6-1'~C]g]ncose, ~o7,q4o. 

I~cub~io~ ~i~ Relative @ec@c acgiwTy formed frown" iVu~bcr c~f 

T',:ss*!e &,:i~l) ,; r-t4C]gh~cosg , ~C;  " ~{9 :( (;,'C~** 

Thyroid 3 ° o.482 E:: 0-040 o.024 :~ 0.006 ~9-5 :::: 5 .2 5 
Thyroid 6o 0.657 i- o.o43 o.o62 j o.o[o 1(/. 7 ~ 2.2 0 
Thyroid J2O (;.972 ::_ on45 0.:% 5 ~- 0.0.55 3.78 . . ~.o 5 
Slneep muscle 60 o. ~ 47 o. ; 6.z o.9 ~ 
Sheep musc]e 0o o. ~ 65 o.~ 3 ° ~.e7 
Sheep musc]e 6o o. ~ 7:'- o.~ ~ 2 ~-55 
Rat diaphragm 6o ~ .~6 ~ .20 J .05 s 

* Relative specific actJvib:, expressed in per ceIat equa]s: 
Specific activity of CO~ Jn coui~ts/min//.~mole/g tissue 
Specific acth,ky of glucose in counts/min//Nno]e glucose 

** Ratio C~/C~j: Means and standard oN-ors of the rag:los feared for each "~ab- of exaoerJmcn%. 
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makes the assumptions that  there is no randomization of isotope from C 1 to Ca, C 5 or 
C~, and that  the oxidation of Ct of glucose via the hexose monophosphate pathway 
predominates over that  of carbon C 2 and C3, we can calculate s that  75 % of the 
CO ~ produced from glucose would come via this pathway. However, these assumptions 
are doubtful 5,s and this percentage is thus considered as semi-quantitative 9. 

The existence of an active pentose pathway in the thyroid tissue implies a supply 
of reduced triphosphopyridine nucleotide, which is, in fact, required in the deiodina- 
tion of iodotyrosines 2,3 by a microsomal enzyme and may  be the most efficient 
coenzyme for iodide binding to protein in the thyroid homogenatO °. 

Since the hexose monophosphate pathway seems to be an active metabolic 
route for glucose in the adrenal glan& and in testis n, the possibility of this being 
a common property of endocrine glands should be considered. 
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Intracellular ribonuclease from Bacillus subtilis 

NISHIMURA AND NOMURA previously reported that  Bacillus subtilis accumulated 
large amounts of ribonucleases in a culture medium; one of these enzymes was 
highly purified 1, 2. The specificity, molecular weight and immunological nature of 
these extracellular enzymes have also been described a. 

The present report deals with the presence of an intracellular RNase in this 
organism which has quite different properties from the extracellular RNases. A lyso- 
zyme lysate was prepared from bacteria which had been harvested from the culture 
medium (7 ° h) by centrifugation, and washed 3 times with 0.05 M phosphate buffer, 
pH 7.3. The lysate showed a small amount of RNase activity, measured by  a mol l -  

Abbreviat ions:  IRMA, ribonucleic acid; IRNase, ribonuclease; EDTA, ethylenediamine- 
tetracetic acid. 
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