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6 Stadien aus einem R~Sntgcnfiim fiber die Nahrungspassage im 
Darmkanal der Nashornk~ferlarve, a ~9. April, 17.4,5 Uhr; b 30. April 
11.15 Uhr; c 2. Mai, 9.50 Uhr; d 4. Mai, '21.10 Uhr; e 6. Mai, 23.00 
Uhr; f 8. Mai, 17.40 Uhr. Bei c ist der gesamte kontrastmittelhaltige 
Nahrungsbrei im Saccus; bei d ist der Rficktransport im Mitteldarm 

deutlich zu sehen. 

unge fgh r  3-4 Tage verwei l t .  H i e r a u f  er fo lg t  ein f rak-  
t i on i e r t e r  R i i c k t r a n s p o r t  in den M i t t e l d a r m .  Noeh  n a c h  
7 Tagen  k o n n t e  b a r i u m s u l f a t h a l t i g e r  N a h r u n g s b r e i  im 
M i t t e l d a r m  fes tges te l l t  w e rd en  1. 

D a m i t  is t  nachgewiesen ,  dass  in der  T a t  die Oryc tes -  
Iarve das  \¥ iederk~tuen yon  Zellulose im I n s e k t e n r e i c h  
verwi rk l ich t .  Die bak te r i e l l e  V o r v e r d a u u n g  is t  im Saccus  
lokalis ier t ,  w~thrend die p ro t eo l y t i s ch e  I t a u p t v e r d a u u n g  
o f f enba r  mi t  d e m  "Wiederkauakt  v e r k n t i p f t  ist und  nur  
im M i t t e l d a r m  s t a t t f i n d e t .  

~IARLIES ROESSLER 

Zoologisches lns t i lu t  der Johannes-Gulenberg-Universi-  
tdt Main& den 15 . . [uni  1955. 

S u m m a r y  

The l a rva  of Oryctes has. L. shows a bac t e r i a l  p re -  
d iges t ion  in the  rec tM-saccus .  The ma in  b r e a k d o w n  
of p ro t e ins  t akes  place in t h e  midd le  gut ,  c losely 
c o n n e c t e d  w i t h  t h e  ac t  of r egurg i t a t ion ,  

1 Tm W1LDBOLZ, Mitt. Schweiz. Entomolog. Ges. 27, 193 (1954). 
'I'm WlLt)lmLZ hat bei der Larve yon Jlldolontlm melolontha L. 
die Verweildauer der Nahrung im Darmkanal untersucht. Er findet 
eine sehr variable Passagegeschwindigkeit und im Mitteldarm Gas- 
blasen, die er als beim Schlingakt aufgenommene Luft interpretiert. 
Auf Grund der eigenen Befunde ist anzunehmen, dass es sich dabei 
1,lift Gfirgase aus dem Saccus handelt. 

Fat M e t a b o l i s m  in Var ious  F o r m s  of E x p e r i m e n -  
tal  Obes i ty .  VI. Ins tantaneous  L i p o g e n e s i s  in 

H y p o t h a l a m i c  Obese  Mice ~ 

p r i m g r e n  S t i cks to f fgewinn  er fo lg t  somi t  ein e r n e u t e r  
Ve rb rauch .  Das auf fa l l ende  F a k t u m  ist, dass  die La rve  
des Nashornk i i fe r s  im K o t  die d re i fach  gr6ssere N-Menge  
aussche ide t ,  als sie mi t  d e m  F u t t e r  a u f g e n o m m e n  ha t .  
Para l le l  h ierzu e rgaben  die ka lo r ime t r i s chen  Ve rb ren -  
n u n g e n  ftir das  F u t t e r  e inen E n e r g i e g e h a l t  von  4,09 
Cal/1 g F u t t e r  (S t r euung  4,2-4,03 Cal/1 g) und  ffir den  
K o t  4,30 Cal/1 g K o t  (S t r euung  4,42-4,23 Cal/1 g). Ke im-  
z~ihlungen im M i t t e l d a r m ,  im Saccus und  im K o t  erga-  
ben eine auf fa l lende  V e r s c h i e d e n h e i t  in den  Popu la -  
t ionszah len .  Fi i r  den  M i t t e l d a r m  f a n d e n  wir  188 Millio- 
nen  K e i m e  pro 1 cm a, fiir den  Saccus  470 Mil l ionen 
K e i m e  u n d  ftir den  K o t  76 Mil l ionen K e i m e  pro  i cm a, 
"~Vie bei  den  N - G e h a l t s b e s t i m m u n g e n  zeigen auch  diese 
Zahten,  dass  die N-Que l l e  in der  B a k t e r i e n v e r m e h r u n g  
im Saccus zu sehen  ist. Ob die B a k t e r i e n  des  Saccus  
haupts~ichlich die im Holz vor l i egende  Zeltulose oder  
andere  Zucker  (Pentosane} zum Aufbau  ihres I (6 rpe r -  
eiweisses v e r w e n d e n ,  k o n n t e n  wir  noch  n i c h t  kl~tren. 
Die U n t e r s u c h u n g e n  dar i iber  werden  fo r tgese tz t .  

Wirkungsort  des Fermentes. Die v o r s t e h e n d e n  B e f u n d e  
l iessen uns an den V e r d a u u n g s m o d u s  bei V~riederkiiuern 
d e n k e n  und  an die M6gl ichkei t  eines R i i c k t r a n s p o r t e s  
y o n  N a h r u n g s b r e i  u n d  Bak t e r i en f l o r a  im V e r d a u u n g s -  
t r a k t u s  der  Oryc tes la rve  z u m  M i t t e l d a r m .  

R6n tgeno log i sch  h a b e n  wir den  Weg,  den  die N a h r u n g  
im D a r m  zur i icklegtL verfo lg t  (Abb.).  Die A u f n a h m e n  
zeigen, dass  der  D a r m b r e i  (S/ igemehl  m i t  B a r i u m s u l f a t  
Ms K o n t r a s t m i t t e l )  zun~chs t  in e t w a  17 h d u r c h  den  
M i t t e l d a r m  h i n d u r c h  in den Saccus  ge l ang t  und  d o r t  

1 E.T. N~ELSEN, Ent. Medd. 2a, 255 (194a). 

In a series of r ep o r t s  e it  was s h o w n  t h a t  var ious  fo rms  
of e x p e r i m e n t a l  obes i ty  d i f fe red  as ta r  as l ipogenesis  was  
conce rned .  Mice wi th  t he  h e r e d i t a r y  o b e s e - h y p e r g l y c e m i c  
s y n d r o m e  i n c o r p o r a t e d  more  ace t a t e  in to  f a t t y  acids  
t h a n  d id  the i r  non -obese  s ibl ings  n o t  only,  as p red ic tab le ,  
w h e n  b o t h  groups  were fed ad libitum, b u t  also when  the  
obese were  pa i r - fed  wi th  the  contro ls ,  w h e n  b o t h  g roups  
were  u n d e r f e d  in s imi lar  p r o p o r t i o n  and  even  w h e n  b o t h  
g roups  were fas ted .  By  con t r a s t ,  go ld th iog lucose  obese 
mice and  h y p o t h a l a m i c  h y p e r p h a g i c  r a t s  only  incor-  
p o r a t e d  more  ace t a t e  in to  fa t  t h a n  the i r  con t ro l s  in t h e  
rncasure  t h a t  t h e y  were  a l lowed to  overea t .  The  f i rs t  
t y p e  of o b es i t y  ( increased l ipogenesis  u n d e r  fas t ing,  etc . ,  
condi t ions )  has  been  t e r m e d  " m e t a b o l i c "  obes i ty ,  t he  
s econd  t y p e  ( increased l ipogenes is  d e p e n d e n t  u p o n  in-  
c reased  caloric  in take)  has  been  t e r m e d  " r e g u l a t o r y  
o b e s i t y ' %  Since l ipogenes is  in gene t ic  o b es i t y  and  
go ld th iog lucose  o b es i t y  had  been  s t u d i e d  in mice, a n d  
h y p o t h a l a m i c  o b es i t y  in ra ts ,  species  d i f fe rences  could  
v i t i a te  the  c o m p a r i s o n  b e t w e e n  the  th ree  forms.  H y p o -  

1 Supported in part by grants-in-aid from the National Institute 
of Arthritis and Metabolism (Grant No. A49C2R), National Insti- 
tutes of Health, Public Health Service, U. S. Department of Health, 
Education, and Welfare; Sugar Research Foundation, New York 
City; Kellogg Co., Battle Creek, Michigan; and the J. M. Kaplan 
Fund, Inc., New York. 

2 M. W. BATES, J. MAYER, and S. F. NAUSS, Amer, J. Physiol. 
180, 304 (1955). - M. W. BATES, C. ZOMZELY, and J. MAYER, Amer. 
J. Physiol. 181 187 (1955). - J. MAYER, N. C. HAGMAN, N. B. 
MARSHALL, and A. J. SToo~s, Amer. J. Physiol.(in press, June 1955). 

a j .  MAYER, Proe. IIIrd Internat. Nutrition Congr., Voeding, 
I6, 62 0955). 
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cl¢-acetate Incorporation into Carcass and Liver Fat ty Acids in Hypothalanfic Obese Mice and Controls 

Nonfasted 
Nonfasted 
Fasted 
Fas ted  

Nutritional Status Type * 
Body  Veeigh t 

g 

Obese 
Nonobese 

Obese 
Nouobese 

t 

54.7 :k 5.7 
34.0 ~ 1.3 
59.8 -I- 6.6 
28-1 + 2-0 

Liver  "~Veigh t 
g 

2-228 J_ 0-78 
1.875 i 0.06 
2"965 _tz 0-40 
1.810 ~ 0-11 

C 14- Incorporation 

Total { Carcass 

1266 ~- 236 930 i 32 
3705 -I- 561 318 4- 17 

23t  4- 69 205 zt= 28 
249 q- 23 187 -~- 42 

laver 

384 ::~ 43 
52 ~ 17 
42 ~ 13 
27=t=6 

* 8 an ima l s  of each type .  Incorpora t ion  is expressed  as pe rcen tage  counts  r e t a i n e d  x 10 a. 

t h a l a m i c  o b e s i t y  h a s  s ince b e e n  a c h i e v e d  in miceL  I t  
was  t h e r e f o r e  logical  to  r e p e a t  t h e  m o s t  i n f o r m a t i v e  
l ipogenes is  e x p e r i m e n t  u s ing  h y p o t h a l a m i c  h y p e r p h a g i c  
mice r a t h e r  t h a n  ra t s ,  to  c h e c k  t h a t  t h e  c h a r a c t e r i s t i c s  
p r e v i o u s l y  d e s c r i b e d  were  t y p i c a l  of t h e  s y n d r o m e  i tsel f  
a n d  n o t  l i m i t e d  t o  one  species .  

S i x t e e n  4 m o n t h  o ld  I ema le  mice  were  used,  T h e  ex -  
p e r i m e n t a l  a n i m a l s  were  8 h y p o t h a l a m i c  obese  swiss 
mice,  w e i g h i n g  f rom 50 to  65 g a n d  t h e i r  u n o p e r a t e d  con-  
t rois ,  w e i g h i n g  27 to  36 g. T h e  obese  a n i m a l s  h a d  b e e n  
o p e r a t e d  a c c o r d i n g  to  t h e  p r o c e d u r e  de sc r ibed  p rev i -  
ous lyL  T h e  obese  mice  used  in t h e  " n o n - f a s t e d "  exper i -  
m e n t  h a d  b e e n  o p e r a t e d  4 m o n t h s  p r e v i o u s l y  a n d  were  
p u t t i n g  w e i g h t  o n  s lowly.  T h e  obese  mice  used  in t h e  
" f a s t e d "  (16 h fas t )  e x p e r i m e n t  h a d  b e e n  o p e r a t e d  1 
m o n t h  p r e v i o u s l y  a n d  were  s t i l l  p u t t i n g  on  w e i g h t  
r ap id ly .  (Thus ,  t h e  d e m o n s t r a t e d  fa i lu re  to  d e m o n s t r a t e  
a n  i nc r ea sed  a c e t a t e  i n c o r p o r a t i o n  in  t h e  f a s t e d  s t a t e ,  
c o n t r a s t i n g  w i t h  t h e  p i c t u r e  in t h e  fed s t a t e  cou ld  n o t  
be a t t r i b u t e d  to  t h e  f a s t e d  a n i m a l s  b e i n g  in a less 
" d y n a m i c "  f o r m  of obes i ty%) All  mice  were  m a i n t a i n e d  
in i n d i v i d u a l  cages,  in a n  a i r - c o n d i t i o n e d  r o o m  a n d  were  
fed P u r i n a  L a b o r a t o r y  Chow ad libitum. T h e  a n i m a l s  
were  i n j e c t e d  w i t h  0-5 c m  3 of sa l ine  s o l u t i o n  c o n t a i n i n g  
0-075 m g  of C14-ca rboxy l - l abe led  a c e t a t e  c o n t a i n i n g  
1 5 0 0 0 0 0  c p m  in t he  case  of t h e  obese  an ima l s ,  150000 
c p m  in t h e  case  of t h e  n o n o b c s e .  T h e y  were  k i l led  ha l f  
an  h o u r  l a t e r  a n d  t h e  p r o c e d u r e  p r e v i o u s l y  d e s c r i b e d  3 
was  fo l lowed to  i so la te  t he  l iver  a n d  ca rcass  f a t t y  ac ids  
a n d  c o u n t  t h e  r a d i o a c t i v i t y .  R e s u l t s  were  exp re s sed  in  
p e r c e n t  c o u n t s  r e t a i n e d  m u l t i p l i e d  b y  103. 

F r o m  t h e  d a t a  in  t h e  t ab l e ,  i t  is r e a d i l y  a p p a r e n t  t h a t  
t h e  fed  h y p o t h a l a m i c  obese  mice  i n c o r p o r a t e d  cons ide r -  
ab ly  more  a c e t a t e  i n t o  f a t t y  ac id  t h a n  t h e  n o n o b e s e  
( a p p r o x i m a t e l y  4 t i m e s  as m u c h ) .  L ipogenes i s  was  g r e a t e r  
b o t h  in t h e  ca rcass  (3 t imes )  a n d  in t h e  l iver  (over  7 
t imes) .  On  t h e  o t h e r  h a n d ,  in t h e  f a s t ed  s t a t e ,  t o t a l  in-  
c o r p o r a t i o n s  were  n o t  s i g n i f i c a n t l y  d i f f e r en t  b e t w e e n  
obese  a n d  n o n o b e s e  mice.  Carcass  l ipogenes i s  was  s i m i l a r  
in  obese  a n d  n o n o b e s e  mice.  T h e r e  was  some  d i f fe rence  
b e t w e e n  l ive r  i n c o r p o r a t i o n  in t h e  t w o  t y p e s  of an ima l s ,  
of b o r d e r l i n e  s ign i f i cance  (p < 0.05) as h a d  b e e n  obs e rv -  
ed in t h e  h y p o t h a l a m i c  obese  ra ts .  T he  s ign i f i cance  of 
t h i s  s l i gh t  r e s idua l  d i f ference ,  n o t  d e m o n s t r a t e d  b y  
i so la t ed  l ive r  slices ~ is obscure ,  b u t  is m o s t  p r o b a b l y  
r e l a t e d  to  t h e  d i f fe rences  in  l iver  w e i gh t s  b e t w e e n  obese  
a n d  n o n o b e s e  a n i m a l s .  A c t u a l l y ,  if l i ve r  i n c o r p o r a t i o n  
is e x p r e s s e d  on  t h e  bas i s  of c o u n t s  pe r  g r a m ,  t he  c o u n t s  
in  t h e  obese  mice  are  i den t i ca l  to  t hose  in t h e  n o n o b e s e .  

X R. G. FRENCH, C. Y. ZIGHERA, and  J.  MAYER, Fed. Proc.  14, 
433 (1955). - - J .  MAYER, n .  G. FRENCH, C. Y. ZIGHERA, and  R. J.  
13ARRNETT, Amer.  J.  Physiol .  (in press ,  J u l y  1955). 

2 j .  MAYER, Physiol .  Revs.  33, 472 (1953). 
a M . W .  BATES, C. ZOMZELY, and  J.  MAYER, Amer.  J .  Physiol .  181, 

is7 (19,55). 
4 j .  MAYER, N. C. HAGMAN, N. B. MARSHALL, and A. J. StooPS, 

Amer. J. Physiol. (in press, June 1955). 

I n c i d e n t a l l y ,  i t  is of i n t e r e s t  to  no t e  t h a t  t h e  l ivers  of 
t h e  obese  mice  used  in t he  " f a s t i n g "  e x p e r i m e n t  were  
l a rge r  t h a n  t hose  of t he  g r o u p  used  in t h e  " n o n f a s t e d "  
e x p e r i m e n t .  T h e  f o r m e r  h a d  been  in a s t a t e  of " d y n a m i c "  
o b e s i t y  ( rap id  w e i g h t  gains) ,  whi le  t h e  l a t t e r  h a d  g a i n e d  
w e i g h t  m o r e  s lowly.  T h e  a n i m a l s  of b o t h  g r o u p s  were  of 
s i m i l a r  ove r - a l l  size. F u r t h e r m o r e ,  l i ve r  w e i g h t  is v e r y  
s e n s i t i v e  to  t h e  n u t r i t i o n a l  s t a t u s  a n d  was  m o s t  p r o b a b l y  
d e c r e a s e d  s o m e w h a t  b y  t he  16 h fast .  Th i s  f i nd ing  wou ld  
t e n d  to  i n d i c a t e  t h a t  t h e  inc rease  in l ive r  w e i g h t  en-  
c o u n t e r e d  in v a r i o u s  f o r m s  of e x p e r i m e n t a l  o b e s i t y  1 is 
p r o b a b l y  r e l a t ed ,  a t  l e a s t  in  p a r t ,  t o  t h e  h y p e r p h a g i a  
r a t h e r  t h a n  t o  t h e  excess  w e i g h t  as such .  

T h e  r e su l t s  p r e s e n t e d  he re  on  l ipogenes i s  c o n f i r m  t h a t  
t h e  r e su l t s  p r e v i o u s l y  o b t a i n e d  on  h y p o t h a l a m i c  h y p e r -  
p h a g i c  r a t s  a re  g e n e r a l l y  va l i d  for  h y p o t h a l a m i c  h y p e r -  
p h a g i a  in o t h e r  species .  T h e y  t h u s  c o n f i r m  t h e  s u g g e s t i o n  
t h a t  t h i s  s y n d r o m e  is of " r e g u l a t o r y "  r a t h e r  t h a n  " m e t a -  
b o l i c "  n a t u r e .  

J.  M A Y E R  a n d  C L A U D I N E  Y .  Z IGHERA 

Department o/ Nutrition, Harvard School o[ Public 
Health, Boston, Mass., April 18, 1955. 

Zusammen[assung 
Bei  M/~usen u n d  R a t t e n  m i t  h y p o t h a l a m i s c h e r  F e t t -  

s u c h t  b e o b a c h t e t  m a n  bei  F f i t t e r u n g  ad libitum ver -  
m e h r t e  F e t t b i l d u n g ,  die zu r t i ckgeh t ,  w e n n  m a n  die 
Tiere  h u n g e r n  1-Xsst. Diese  B e f u n d e  lassen  au f  e inen  
~, regula tor ischen ~ u n d  n i c h t  (~metabol i schen  5, C h a r a k t e r  
d ieser  F e t t s u c h t  schl iessen .  

x j .  MAYER, Proc.  I I I r d  h t e r n a t .  Nu t r i t i on  Congr.,  Voeding  Ia, 
62 (1955). - N. 13. MARSHALL and J. MAYER (to be published). 

Pal~ontologie et experimentation 

C o n t r e  les h y p o t h e s e s  v o u l a n t  e x p l i q u e r  p a r  des  
a c t i o n s  m 6 c a n i q u e s  la  m o r p h o g 6 n i e  d e n t a i r e ,  il 6 t a i t  faci le  
de  t r o u v e r  des  a r g u m e n t s ;  e n  pa r t i cu l i e r ,  l ' ex i s t ence  de  
d e n t s  de fo rme  n o r m a l e ,  b ien  q u ' h 6 t 6 r o p i q u e s  ou q u ' i m -  
p l a n t 6 e s  de t r a v e r s ,  p o u v a i t  ~tre invoqu~e .  Des fa i t s  de  
m 6 m e  ordre  o n t  pu  ~tre  p r o v o q u ~ s  grace  A des c u l t u r e s  de  
t i ssus .  D6jA, GLASSTONE 1, e n  e x p l a n t a n t  des  g e r m e s  de 
d e n t s  de R a t ,  a v a i t  p r o u v ~  que  la  f o r m a t i o n ,  la  f o r m e  e t  
le n o m b r e  des  cusp ides  n ' 6 t a i e n t  d 6 t e r m i n 6 s  que  p a r  des  
f a c t e u r s  e n d o g ~ n e s  ~. VERNEa a m o n t r 6  que  des  g e r m e s  
d e n t a i r e s ,  pr61ev6s su r  des  e m b r y o n s ,  6 v o l u a i e n t  a v e c  

x A. H. GLASSTONE, Dent. Re¢. 1938. 
En  1940, A. G. LAPCHINSKY e t  A.A.  MAUNOVSKY* r6ussissaient  

6ga lement  ~ ob ten i r  des molaires  ou des ineis ives ,  d ' appa rence  nor- 
male ,  ell p rd levan t  des germes  de ra t  ou de ch ien  et  en les ins6rant ,  
soi t  dans  une au t re  r6gion des m~choires ,  soi t /~ ]a surface du  f6mur. 

a j .  VERNI~, Rev. odontol. 6~¢, 55 (1942), 
4 A. G, LAPCHINSKY e t  A. A, MALINOVSKY, C. r. Acad.  Sci. 

U.R.S.S. 26, 7'22 (1940); 29, 268 (1940). 


