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U n c o u p l i n g  of the  D i s o r d e r  of Carbohydrate  
M e t a b o l i s m  f r o m  Fat  M e t a b o l i s m  

in E x p e r i m e n t a l l y - p r o d u c e d  D iabe te s  in Baboons  
(Papio ursinus) 

By J. GILL~iAN, CHRISTINE GILBERT, E. EPSTEIN 1, and J. C. ALLAN 2 

The objec t  of this  c o m m u n i c a t i o n  is to repor t  the 
pre l iminary  resul ts  of var ious  endocr ine  ablat ions and 
endocrine subs t i t u t i on  t h e r a p y  on the  fat  and carbo- 
hydrate  m e t a b o l i s m  of the  baboon,  as measured by the 
blood glucose and se rum lipids. The exper imenta l  
procedures and the  n u m b e r  of baboons  used for each 
exper iment  are shown in t he  Table .  

Comple te  p a n c r e a t e c t o m y  in the  baboon produces the 
classical p ic tu re  of d iabe tes  inc luding  hyperglycaemia ,  
glycosuria, e l eva t ion  of all t he  l ipid fract ions and 
ketosis. These  d i s tu rbances  of fa t  and ca rbohydra te  
metabol i sm can be ef f ic ient ly  correc ted  by  the admini-  
s trat ion of insul in  (Expe r imen t s  1, 2, 3 in the Table). 

The a d m i n i s t r a t i o n  of t h y r o x i n  to insul in- treated,  
depanereat ized baboons  is accompanied  by a reduct ion  
in the to ta l  choles terol  while  the  to ta l  lipids remain  un- 
affected ( E x p e r i m e n t  4 in the  Table).  If  insulin t rea t -  
ment  is suspended  for 4 days  b u t  t hy rox in  cont inued,  
all the  l ipid f rac t ions  rise and par t icu la r ly  the lipid 
phosphorus which  shows a 2 to 21/. 2 fold e levat ion  over  
and above  t h a t  occur r ing  in depancrea t ized  baboons not  
t rea ted wi th  t h y r o x i n  and not  receiving insulin for a 
comparable  per iod (compare  E x p e r i m e n t  5 wi th  Ex-  
per iment  3 in the  Table) .  Moreover ,  the blood ketones 
are 2-4 t imes  as h igh  in the  thyrox in- t rea ted ,  insulin- 
depr ived depanc rea t i zed  baboons  as in depancreat ized 
baboons no t  rece iv ing  thyrox in .  The adminis t ra t ion  of 
insulin to t he  thyrox in i sed ,  depancrea t ized  baboons 
results in a r e tu rn  to no rma l  of all the  lipid fractions as 
well as the  ke tones  wi th in  3 to 5 days. 

R e m o v a l  of t he  hypophys i s  f rom depancreat ized 
baboons (D-H baboons)  m a r k e d l y  increases the sensiti- 
v i ty  to insulin,  as r epor t ed  in o ther  animals,  and im- 
proves  the  phys ica l  cond i t ion  of the  baboons. However ,  
the d isorder  in c a r b o h y d r a t e  metabo l i sm persists and, 
in the  absence of insulin,  the  res t ing blood sugar, at  the 
end of a 16-h fast ,  ranges  f rom 500 to 600 m g % .  The D-H 
baboon thus  behaves  like the  D - H  dog and cat  described 
by LONG and LUKENS 3. 

During a 7-10 d a y  per iod of insulin deprivat ion,  the 
D-H baboons  r ema in  in good phys ica l  condi t ion in con- 
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t ras t  to the depancreat ized baboons which become ill and 
lose their  appet i te  within 4-6 days af ter  tile last injec- 
tion of insulin. I, 'urthermore, in I)-H batmons not  re- 
ceiving insulin, the total  serum lipids rise sl ightly due 
to a 11/., fold increase in total  cholesterol and lipid 
phosphorus but  there is no ke tonaemia  or kctonuria  
(Exper iments  6, 7 in the Table). 

After  a three-week course of cort isone (I mg/kg  body 
weight/day) in conjunct ion with insulin (F.xperin~ent 8) 
followed by a 4 to 5 day period of wi thdrawal  of insulin, 
a D-H baboon showed a rapid rise ill blood sugar, total  
lipids, total  cholesterol and lipid tflu>sphorus to levels  
similar to those occurring in a depancre:ttizc'd I)al)otlll 
with an intact  p i tu i tary  but  not  receiving insulin for a 
comparable  period (compare l , ;xperiment 9 with Exper i -  
ment  3 in the Table). Unlike the detmncreat ized,  insulin- 
deprived baboons, the ketones in the I)hmd of the corti-  
sone-treated, I)-H baboon not receiving insulin did not  
exceed 2.8 mg% despite the fact that  the total  lipids 
reached a level of 1588 rag% (F.xperiment 9 in the Table). 
Cortisone ~ignificantly increased tile insulin require-  
ments  of the I)-H bal)oon but  the baboon does not  
become insulin resistant. 

The administrat ion of thyroxin  (0.2 mg/sec .nd  day 
for 3 weeks) to one 1)-I1 insulin-.treated babtmn (Ex- 
per iment  10) followed by a 4-day period of inm,lin with- 
drawal is unaccompanied by ally change ill tilt; serum 
lipids or ketones ;although the blood sugar is gre:ttly 
elevated (Ext~eriment 11 in the Table). One insulin- 
t reated D-H baboon received it 3-week course of corti-  
sone (i mg/kg body weight/day) followed by a 2-week 
course of cortisone and thyroxin  (0.2 rag/second day) 
(Exper iment  12). Thereafter,  insulin wits wi thdrawn but  
cortisone and thyroxin continued.  At the end of the 
sixth (lay of insulin withdrawal,  the total  serum lipids 
rose to 20O3 rag% alld the l)lood ketones to 9-8 nlg%~ 
(Exper iment  13 in the Table). 

Al though the numbers of baboons used in some ex- 
periments  are still too few to draw firm conclusions, 
nevertheless,  if the exper iments  are examined its a whole, 
i t  is appareut  tha t  (1) remov:d of the l tylmphysis from 
depancreatize¢l baboons fails to correct  the disorder of 
carbohydrate  metabol ism but  markedly  al leviates tilt; 
dis turbance in fat metabolism. (2) The reappearance  of 
the l ipaemia in de lmncrea t ized-hypophysec tomized  
baboons not receiving insulin following it course of t reat-  
ment  with cortisone indicates tha t  all act ively function- 
ing adrenal  cortex at  least is essential for the l ipaemia 
of the depancreat ized,  insulin-deprived baboon. (.t)Thyr- 
oxin intensifies the l ipaemia of the tlep:ulcreatized- 
hypophysectomized baboon receiving cortisone thus 
emphasizing the role of the thyroid as well its the adrenal  
in the regulation of the serum lipid levels. (4) "File keton-  
aemia of depancreat ized baboons not  receiving insulin 
disappears after hypophysec tomy and cannot  be restored 
to p rehypophysec tomy levels ei ther by cortisone, thyro-  
xin or by both these hormones adminis tered s imul tane-  
ously. 

Ke tonaemia  in pancreat ic  diabetes  in the baboon, 
therefore,  can be dissociated from the hyperg lycaemia  
and from the intense lipacmia. 
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Invest igat ions to e h c i d a t e  the factors responsible for 
the ketonaemia in diabetic baboons are still in progress. 

Rdsumd 

Apr~s ablation de la glande pituitaire, led6r~glementdu 
du m6tabolisme des hydrates de carbone persiste, 
landis que l ' intense tip6mie est abolie. L'administrat ion 
de la cortisone aux babouins paner6as- et hypophysecto- 
mis6s priv6s d'insuline, r6tablit  la lip6mie mais non la 
c6ton6mie. 

Le d6r6glement du m6~abolisme des hydrates  dd car- 
bone dans les babouins diabft iques peut  ~tre dissoci6 de 
celui des lipides par un t ra i tement  appropri6 des glandes 
endocrines. 

La c~ton6mie des babouins pancr6as- et hypophysec- 
tomis6s, contrairement/~ la lip6mie, n 'est  pas r6tabli par 
l 'administrat ion de la cortisone, thyroxin ou par une 
combinaison de ees hormones. 

C O N G R E S S U S  

G R E A T  B R I T A I N  

V I I t h  I n t e r n a t i o n a l  C a n c e r  C o n g r e s s  
London, Ju ly  6 4 2 ,  1958 

The Internat ional  Union against Cancer will shortly 
award a limited number  of t ravel  grants to facilitate 
young scientists to at tend the 7th In ternat ional  Cancer 
Congress in London, Ju ly  6-12, 1958. Pr ior i ty  will be 
given to appIicants under the age of 35, who do not yet 
hold senior appointments,  but  who have already made 
significant contributions to the cancer li terature. The 
grants will cover part  or all of the t ravel  expenses from 
and to the country of residence, but  will not include 
subsistence allowance. Application forms may be ob- 
tained from Dr.I.BERENBLU~I (Chairman: Committee for 
Young Scientists, U.I.C.C.), The Vv'eizmann Inst i tu te  of 
Science, Rehovoth,  Israel. 

C O N G R E S S U S  

CANADA 

I X t h  I n t e r n a t i o n a l  B o t a n i c a l  C o n g r e s s  

Montreal, August  19 to 29, 1959 

The I X t h  in terna t ional  Botanical  Congress will be 
held in Montreal, Canada, from August  19 to 29, 1959, 
at  McGill Univers i ty  and the Univers i ty  of Montreal. 
The program will include papers and symposia related 
to all branches of pure and applied botany. A first 
circular giving information on program, accommoda- 
tion, excursions, and other  detail will be available early 
in 1958. This circular and subsequent circulars including 
application forms will be sent only to those who write to 
the Secretary-General  asking to be placed on the Con- 
gress mailing list : Dr.C. FRANKTON, Secretary-General, 
I X t h  Internat ional  Botanical Congress, Science Service 
Building, Ottawa,  Ontario (Canada). 


