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glucose, F F A  a n d  ketones ,  whi le  in  s t r ep tozo toc in  d iabe tes  
fhere  is hype rg lycemia  b u t  p l a s m a  F F A  and  b lood 
ke tones  are  no t  s ign i f i can t ly  e l eva ted  8. On t he  o the r  
hand ,  our  resul ts  are in  a g r e e m e n t  w i t h  those  of ALTSZULER 
et  al. t t  in dogs. Therefore  i t  is ev i den t  t t l a t  decreased  
l ipolysis b y  D B A  can  occur  in  t h e  absence  of increased 
insu l in  secret ion.  

Up  to  now, t he  on ly  ant i l ipolyeic  h o r m o n e s  k n o w n  are 
insul in  and  p r o s t a g l a n d i n s :  since we m u s t  re jec t  t he  
hypo thes i s  of insu l in  be ing  respons ib le  for t he  D B A  
an t i l ipo ly t ic  effect  obse rved  in vivo,  we m i g h t  consider  the  
hypo thes i s  of a p ros t ag land in - l ike  subs tance .  H o  e t  al. t2 
observed  t h a t  a h o r m o n e  a n t a g o n i s t  is fo rmed  in fa t  ceils 
du r ing  h o r m o n e  ac t ion ;  the  effect  of th i s  a n t a g o n i s t  can  
be  m i m i c k e d  b y  p r o s t a g l a n d i n  E 1 and  E2~2; moreove r  
p ro s t ag l and in s  are released f rom adipose  t i ssue  in response  
to h o r m o n a l  s t i m u l a t i o n  la. 

Since bo t t l  c A M P  and  D B A  mimicked  t he  ac t ion  of 
h o r m o n e s  to p r o m o t e  a n t a g o n i s t  f o r m a t i o n  ~, i t  seems 
l ikely t h a t  ant i l ipolys is  b y  D B A  in v ivo  m i g h t  be  due to  
excessive p r o d u c t i o n  of t he  a n t a g o n i s t  i tself  wh ich  m i g h t  

therefore  be  able  to  overcome the  d i rec t  ac t ion  of t he  low 
c o n c e n t r a t i o n s  of cyclic nuc leo t ides  wh ich  can  reach  fa t  
cells in  vivo.  

Riassunto.  La  s o m m i n i s t r a z i o n e  di D B A  a r a t t i  s is  
n o r m a l i  che resi  d iabe t ic i  con  s t r ep tozo toc in  p rovoca  un  
pe r s i s t en te  ef fe t to  ant i l ipol i t ico ,  i n d i p e n d e n t e  dai  va lor i  
di  insu t ina  p lasmat i ca .  
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Pentobarb i ta l  A n a e s t h e s i a .  Effects  on B lood  Sugar ,  S e r u m  I m m u n o r e a c t i v e  Insu l in  and Free  
Fat ty  Acid  R e s p o n s e s  to G l u c o s e  ~ 

These  s tud ies  were m a d e  in dogs, basa l ly  and  d u r i n g  an  
i n t r a v e n o u s  glucose to le rance  test .  

Mater ia l  and methods. 7 male  and  1 female  mongre l  
dogs, weighing  9-16.3 kg, fed on  dog chow pel le ts  and  
w a t e r  ad  l i b i t u m  were used. Af te r  17-22 h fast ,  r i ley were 
a n a e s t h e t i z e d  (sodium p e n t o b a r b i t a l ,  33 m g / m l  aqueous  
solut ion,  1 m l / k g  b o d y  wt. ,  r ap id  i.v. in jec t ion) :  Tes t s  
were pe r fo rmed  1 h l a te r ;  glucose was r ap i d l y  in jec ted  in 
femora l  ve in  (1 g /kg b o d y  wt.,  20% aqueous  solut ion) ,  
a n d  b lood was w i t h d r a w n  (femoral  vein)  a t  severa l  in te r -  
va ls  the rea f te r .  Cont ro l  expe r i m en t s  us ing  u n a n a e s t h e t i z e d  
dogs were car r ied  ou t  (self-control  design).  

Blood  samples  were assayed  for b lood sugar  (t3S) 
(Technicon Autoana lyzer2) ,  b o t h  se rum i m m u n o r e a c t i v e  
insul in  ( IRI )  ~ and  free f a t t y  acids (FFA) 4. All  r esu l t s  
were ana lyzed  for va r i ance  5. 

ResultS. As shown in t he  Figure,  BS,  se rum I R I  and  
F F A  basa l  levels r e m a i n e d  unaf fec ted  b y  anaes thes ia .  

The  BS  p e a k  du r ing  t he  t e s t  ill t h e  u n a n a e s t h e t i z e d  
dogs was  h igher  t h a n  in cont ro l s  (p < 0.001 b e t w e e n  5 a n d  
25 rain,  p < 0.01 a t  45 min) .  Glucose d i s appea rance  f rom 

b lood  d u r i n g  t h e  t e s t  fol lowed a n  e x p o n e n t i a l  law in 
u n a n a e s t h e t i z e d  dogs, as shown  b y  a high,  h igh ly  signifi- 
c a n t  cor re la t ion  coeff icient  for t he  r e l a t ionsh ip  shown  ill 
t h e  Table .  P rev ious  r epo r t s  were t h u s  conf i rmed  ~. 
Tile law followed in a n a e s t h e t i z e d  dogs was also expo-  
nen t i a l  and  s imi la r  in  slope, b u t  t h e i r  y m e a n s  dif fered 
(see Table) .  Therefore ,  glucose space a p p e a r e d  to be  
modi f ied  b y  p e n t o b a r b i t a l .  
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Dogs Unanaesthetized Anaesthetized 

Correlation coefficient (r and Pr) --0.80 (0.001) --0.87 (0.001) 

Error of estimation of r 0.15 0.15 

y = logeBS =a  + ht logeBS = 5.3251--0.0154t IogeBS = 5.7890-- 0.0180t 

Slope (k) -- 0.0154 -- 0.0180 ~ 

Error of estimation of k 0.0016 0.0014 

y mean 4.7106 5.0675 b 

Error of estimation of y mean 0.0460 0.0404 

Glucose dose: 1 g/kg body wt. Semilog relationship of BS levels (mg/100 ml) to time after glucose injection (mitt) was analyzed. Statistical 
analysis according to t~ANCROFT ~, except for estimations of y means and k, and respective errors s. ~ N.S.; b p < 0.001. Comparisons respect 
to unanaesthetized controls, Student's t-test s. 

The insulin r e s p o n s e ' t o  glucose in the  anaes the t i zed  
dogs was  lower and  more  m a i n t a i n e d  t h a n  in the  controls  
(Figure). The serum I R I  peak  was 50% lower (p < 0.05 
a t  5 and  15 min  f rom glucose load) bu t  serum I R I  a t  
45 rain, still above  base  line, was 5-fold above the  value 
found in unanaes the t i zed  dogs. 

P en toba rb i t a l  anaesthesia ,  a l though  i t  only  modera te ly  
delayed the  init ial  fall of serum F F A  levels following 
glucose load, def in i te ly  impai red  the i r  rebound  at  the  
end of the  tes t  (Figure). The fall was s ignif icant  a t  15 and  
25 min  (p < 0.05) in t h e  controls ,  while  i t  was s ignif icant  
jus t  a t  45 and  60 rain (p < 0.05) in anaes the t i zed  dogs. 
Circulat ing F F A  levels of the  dogs in b o t h  condi t ions  
s ignif icant ly  (p < 0.01) differed at  60 and 90 min.  

Discussion. Barb i tu r a t e s  appea r  no t  to affect  t he  BS 
basla  levels, as observed in dogs receiving amy ta l  9 and 
in ra ts  given pentobarbita110. Our results  r epor ted  in t he  
p resen t  pape r  are in ag reemen t  w i th  these  f indings,  as 
well as wi th  t he  a l te ra t ions  in BS curve dur ing  glucose 
to lerance tes ts  induced by  amy ta l  9, ba rb i t a l  and  thio-  
pentaI  n.  According to  our  observa t ions ,  dogs receiving 
pen toba rb i t a l  appea r  to  be more  to le ran t  to  glucose t h a n  
ra ts  in the  same condi t ion  1~ as d e m o n s t r a t e d  by  un- 
a l tered  glucose d i sappearance  ra te  f rom circulat ion.  

Our resul ts  r epor ted  in th is  peper  clearly indica te  
t h a t  pen toba rb i t a l  anaes thes ia  def ini te ly  reduces the  
insulin levels achieved af ter  glucose load, in spi te  of 
inducing a h igher  degree of hype rg lycaemia  and, also, 
in spi te  of lacking any  di rect  ac t ion on insulin secret ion ~. 

I t  is diff icult  to f ind a sole mechan i sm to  expla in  all 
the  effects of pen toba rb i t a l - i nduced  anaes thes ia  on the  
3 pa rame te r s  s tud ied  by  us. I)AVIDSON 1~ pos tu la t ed  
tha t ,  in rats ,  pen toba rb i t a l - i nduced  glucose in to lerance  is 
exe r t ed  by  waft  of g rowth  hormone .  According to our  
compara t ive  s tudy,  however ,  th is  mechan i sm fails to  
explain  the  a l te ra t ions  of bo th  serum I R I  and  F F A  
curves  exer ted  by  the  ba rb i tu ra t e .  Thus,  the  s t imu la to ry  
effect  of g rowth  ho rmone  on insulin secret ion is and  its 
l ipomobil iz ing act ion in vivo in dogs x4 are well known.  
Since ca techolamines  were repor ted  to depress  insulin 
secret ion ~s, the  p r e d o m i n a n t  m-adrenergic tone  found in 
dogs given ba rb i tu ra t e s  ~6 migh t  expla in  t he  reduc t ion  in 
serum I R I  peak.  The lack of r ebound  of serum F F A  levels 
at  the  end of the  t e s t  disagrees wi th  th is  hypothes i s ,  
however ,  and  appears  to  be re la ted  to  prolonged hyper -  
insul inaemia.  

Conclusion. The p resen t  pape r  emphas izes  t he  need for a 
careful  r e ex ami n a t i o n  of resul ts  ob ta ined  f rom exper i -  
m e n t s  using pen t iba rb i t a l  in metabol ic  studies.  

Resumen. E n  este t r aba jo  se demues t r a  que la anes tes ia  
con p en t o b a rb i t a l  p rovoca  modif icaciones  en los niveles de 
glucemia,  insul inemia  y Acidos grasos libres c i rculantes  
a lcanzados  du ran te  p ruebas  de h iperg lucemia  p rovocada  
con glucosa, por  lo que resul ta  aeonsejable  ser cauto  en la 
in te rp re tac i6n  de resul tados  de es tudios  metab61icos que 
impl iquen  la medici6n de es tos  pa r~met ros  en animales  
asl anestes iados .  

A. RENAULD 1~ and  R. C. SVERDLIK 

Instituto de Fisiologia, Facultad de Medicina, 
Universidad de Buenos A ires, Paraguay 2155, 7 piso, 
Buenos Aires (Argentina), 74 August  1974. 

7 H. BANCROFT, Introduccidn a la bioestadistica (Edit. Universitaria, 
Buenos Aires 1960), p. 193. 

8 W. J. Dixon and F. J. MASSEY JR., Introduction to Statistical 
Analysis, 2nd. edn (Me. Graw-Hill Book Co. Inc., New York 1957), 
p. 194. 

9 H. M. HINES, J. D. BOYD and C. E. LEESE, Am. J. Physiol. 76, 293 
(1926). 

10 M. B. DAVIDSON, Itorm. Metab. Res. 3, 243 (19711. 
~i C~. D. STEVENS, W. HE~TZOG and M. E. TURWER, J. Pharmae. 

exp. Ther. 141,267 (1963). 
12 j .  S. KIZER, ~[. VARGAS-CORDON, K. BEENDEL and R. BRESSLER, 

J, clin. Invest. dg, 1942 (1970). 
13 j .  CAMPSELL and K. S. RASTOGI, Diabetes 75, 30 (1966). 
14 E. J. URGOITI, B. A. HOUSSA'Z and C. T. RIETTI, Diabetes 72, 301 

(1963). 
15 D. PORTE, A. L. GIIABER, T. KUZUYA and R. H. WILLIAMS, J. din. 

Invest. 45, 228 (1966). 
x6 S. K. SHARPLESS, in The Pharmacological Basis o] Therapeutics, 

3rd edn (Eds. L. S. GOODMAN and A. GILMAN; Collier-MacMillan 
Canada Ltd., Toronto, Canada 1965), p. 105. 

1~ Established Investigator, 'Consejo Naeional de Investigaciones 
Cientifieas y TGcnicas', Argentina. 


