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IH-NMR spectra,) of I, II, IV and V 
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Proton position I b) II  b) IV V 

CH3CO 1.90 (s) 1.86 (s) 
H-C(12) 5.31 (m) 4.04 (m) 5.29 (m) 4.10 (m) 
H-C(14) 2.43 (bin) 2.42 (bin) 2.39 (bm) 2.46 (bm) 
H-C(15) 5.45 (dd, 9.5, 3) 5.53 (dd, 9.5, 3) 5.45 (dd, 10, 3) 5.57 (dd, 10, 3) 
H-C(16) 6.28 e) 6.26 a) 6.27 ~ 6.28 a) 
H-C(19) 5.94 (bs) 6.21 ~ 5.93 (bs) 6.21 a) 
H-C(20) 6.22 o) 6.32 a) 6.22 o) 6.32 a) 
H-C(21/ 1.25 <s) {1.01-0.85 (s) 1.25 (s/ ~1.03-0.87 (s) 
H-C(22)-H-C(25) 1.02-0.85 (s) , 1.02-0.85 (s) 
H-C(26) 3.57 (m) 3.72 (m) 3.65 (bt, 6) 3.70 (bt, 6) 
H-C(29) [ 0.58 (t, 6)~) 
H-C(30) ~1'02-0"85 0.64 (d, 7)e) 

4) Run at 90 MHz on a Perkin-Ehner R 32 apparatus in CDCI~, using TMS as internal standard. Values are in ppm (d-scale). Multiplicities 
are indicated by the usual symbols. Figures in parentheses are coupling constants in Hz. Assignments were confirmed by decoupling; b) Added 
for comparison (see 2); c) H-C(16) and H-C(20) overlap; a) H-C(16), H-C(19) and H-C(20) overlap; e) In C6D 6. 

(figure 1). The  presence  of a C4-sa tura ted  cha in  jo in ing  
t h e  2 pen t acyc l i c  u n i t s  A t h r o u g h  t h e  n i t r ogen  a t o m s  was 
deduced  f rom the  N M R - s p e c t r u m  of I V  wh ich  shows a 
4 H b r o a d  t r i p l e t  a t  ~ 3.65 [H~-C(26), H2-C(26')] .  
All  these  d a t a  i nd i ca t e  t h a t  mol l io r in -b  is r ep r e sen t ed  
m o s t  f a v o u r a b l y  b y  f o r m u l a  IV.  Th i s  was  conf i rmed  b y  
i ts  mass  s p e c t r u m  in w h i c h  t h e  fol lowing peaks  are  pre-  
s en t :  872, M+; 857, M+-CH3;  812, IV[+ - C H 3 C O O H  ; 797, 
M §  3 C O O H - C H s ;  752, M + - 2  CH3COOH;  737, M + - 2  
CH3COOH-CH3;  464, A;  437, B - H ;  404, A-CH3COOH ; 
377, B - C H 3 C O O H - H  (figure 1). 
Def in i t e  p roof  for t h e  p roposed  s t r u c t u r e  I V  was p rov ided  
b y  compar i son  of i ts  p rope r t i e s  (IR,  NMR,  UV, m.p. ,  

[m]D) w i th  those  of a s y n t h e t i c  s ample  o b t a i n e d  b y  reac-  
t i on  of 1 , 4 - d i a m i n e b u t a n e  w i t h  a n  excess of sca la rad ia l  
( I I I )  (at  60~ for 5 min) ,  followed b y  a d d i t i o n  of conc. 
H,SO~ (a t  60~ for  5 min.) a n d  c h r o m a t o g r a p h y  on PLC 
(SiO,, e luen t  b e n z e n e / 4 0 - 7 0  ~ l i gh t  p e t r o l e u m  17:3).  
I t  seems r ea sonab le  t h a t  sca la rad ia l  m a y  be a p recu r so r  of 
b o t h  mol l ior in-a  a n d  -b;  in add i t ion ,  the  c e n t r a l  C~N~ 
u n i t  of mol l io r in -b  could  der ive  f rom o rn i t i ne  as previ -  
ous ly  h y p o t h e s i z e d  for a e r o t h i o n i n  ~, a d imer ic  m e t a b o l i t e  
p r e sen t  in  t he  sponge  Verong ia  ae rophoba .  

7 K. Moody, R. H. Thomson, E. Fattorusso, L. Minale and G. 
Sodano, J. chem. Soc. Perkin I, 18 (1972). 
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Summary. Genet ica l ly  obese, d i abe t i c  and  hypercho les t e ro lemic  C 5 7 B L / 6 J - o b / o b  mice were p laced  on  P u r i n a  Labo ra -  
t o r y  Chow c o n t a i n i n g  2% choles tero l  for up  to 4 m o n t h s .  T h e y  deve loped  h ighe r  p l a s m a  choles tero l  levels a n d  accumu-  
l a t ed  a n  increased  q u a n t i t y  of choles te ro l  in  t he  l iver  b u t  fai led to deve lop  a therosc le ro t ic  lesions in t h e  ao r t a  as 
would  be  expec ted  in a n  obese, d i abe t i c  and  hype rcho l e s t e ro l emic  h u m a n  adu l t .  

The  C 5 7 B L / 6 J - o b / o b  mice  are  k n o w n  to  h a v e  genet ic  
h y p e r c h o l e s t e r o l e m i a  in a d d i t i o n  to  be ing  obese 2 and  are  
be ing  used in m a n y  l abora to r i e s  as a mode l  for a d u l t - o n s e t  
d iabe tes .  Feed ing  h i g h  levels of choles tero l  to  n o r m a l  mice 
h a s  n o t  r e su l t ed  in aor t i c  a theroscleros is .  I t  is n o t  known,  
however ,  if a therosc leros is  c an  be induced  in o b / o b  mice  
w h i c h  h a v e  s p o n t a n e o u s  hypercho les t e ro lemia .  This  com- 
m u n i c a t i o n  r epo r t s  a n  a t t e m p t  to  i nduce  a therosc le ro t ic  
lesions in th i s  poss ib ly  suscep t ib le  g e n o t y p e  of mice us ing  
h i g h  choles tero l  diet .  

Materials and methods. Male C 5 7 B L / 6 J - o b / o b  mice a n d  
n o r m a l  mice  ( + / + )  f rom t h e  J a c k s o n  L a b o r a t o r y ,  B a r  
H a r b o r ,  Maine,  were 4 -6  m o n t h s  o f  age a t  t he  b e g i n n i n g  
of t h e  expe r imen t .  9 mice  pe r  geno type ,  even ly  d i s t r i b u t e d  
accord ing  to age, were fed e i t he r  P u r i n a  L a b o r a t o r y  
Chow or  P u r i n a  L a b o r a t o r y  Chow c o n t a i n i n g  2% cho-  
lesterol .  The  d ie t  c o n t a i n i n g  choles te ro l  was  p r e p a r e d  b y  
m i x i n g  choles tero l  w i t h  P u r i n a  Chow powder  a n d  repel-  

le t iz ing t h e  mix tu re .  The  regu la r  d ie t  was  processed  in t h e  
same  m a n n e r  to  assure  t he  same cons i s t ency  as t he  cho- 
les terol  diet .  
Mice were housed  3 to a cage in t r a n s p a r e n t ,  po lyca rbon-  
a t e  cages covered  w i t h  f i l ter  b o n n e t s  (Fil tek,  Apple ton ,  
Wiscons in) .  T h e y  were fed one of t he  a b o v e  2 die ts  and  
w a t e r  ad  l ib i tum.  The  a m b i e n t  t e m p e r a t u r e  in t h e  an ima l  
room was m a i n t a i n e d  a t  a b o u t  25~ The  p h o t o p e r i o d  
was  cont ro l led  to p rov ide  l igh t  f rom 06.00 h -18 .00  h and  
d a r k  f rom 18.00 t l -06.00 h. 
3 mice  of each g roup  were sacrif iced a t  t he  end  of 2, 3 and  
4 m o n t h s  of t r e a t m e n t ,  respect ive ly .  Blood was col lected 
in hepa r in i zed  tubes .  To ta l  choles tero l  in  p l a s m a  was as- 
s a y e d  accord ing  to  t h e  m e t h o d  of Glick, Fel l  a n d  Sjol in ~. 

1 Acknowledgments. We wish to thank Mr. Willis M. Overton for 
his excellent technical assistance. 

2 J. Mayer and A. K. Jones, Am. J. Physiol. 775, 339 (1953). 
3 D. Glick, B. F. Fell and K. Sjolin, Analyt. Chem. 36, 1119 (1964). 
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Table 1. Body weight of C57BL/6J-ob/ob mice and normal mice ( + / + )  on Purina Laboratory Chow (PLC) and PLC containing 2 % cholesterol 

Months of ob/ob* + / + * 
treatment Cholesterol Regular Cholesterol Regular 

0 60.9 -4. 0.9 (9) 60.7 • 2.5 (9) 34.8 • 1.1 (9) 35.0 + 0.5 (9) 
2 63.8 4- 0.9 (9) 65.3 -4. 2.2 (8) 34.3 ~ 1.1 (9) 35.7 :t2 0.7 (9) 
3 64.2 -4. 0,9 (6) 64.3 -4. 2.9 (6) 34.5 -4- 0.9 (6) 36.2 -4- 0,5 (6) 
4 62.5 i 2.5 (3)** 52.0 ~ 0.5 (2) 33.3 ~ 0.4 (3) 34.8 • 0.7 (3) 

* Mean -4. SE in g (N) ; ** Significantly different from corresponding ob/ob mice on regular diet at p < 0.025. 

Table 2. Plasma and liver cholesterol concentrations of C57BL/6J-ob/ob and normal mice ( + / + )  on Purina Laboratory Chow (PLC) and PLC 
containing 2 % cholesterol ~) 

Diet ob/ob + / + 
Cholesterol Regular Cholesterol Regular 

Plasma cholesterol (mean 4- SE in mg%) 
2 months 358 • 11"** 269 -4. 11 126 -4. 15 101 2_ 10 
3 months 428 -4. 38** 295 -4. 21 131 -4. 5* 119 • 3 
4 months 385 -4. 20 309 110 -4. 5 116 -4. 3 

Liver cholesterol (mean -4. SE in mg/g wet tissue) 
3 months 16.1 i 1.4"*** 7.6 ~ 0.6 4.3 i 0.8 2.7 2_ 0.3 
4 months 54.6 -4- 1.7 7.5 4.7 -4. 0.5** 2.6 =L 0.1 

a) All values were from 3 mice except that from the ob/ob mice on regular diet for 2 months, N ~ 2, and that from same for 4 months, N = 1, 
due to death and sickness in that  group. Comparing with mice of same genotype on regular diet for same length of treatment. * p < 0.05; 
�9 * p < 0.025; *** p < 0.01; **** p < 0.005. 

L i v e r s  of  mice  sac r i f i ced  a t  t h e  e n d  of  3 a n d  4 m o n t h s  of  
t r e a t m e n t  w e r e  e x t r a c t e d  b y  t h e  m e t h o d  of  E m e r s o n  a n d  
V a n  B r u g g e n * .  T h e  c h o l e s t e r o l  c o n t e n t  in  t h e  l ive r  ex-  
t r a c t s  w a s  a s s a y e d  a c c o r d i n g  to  t h e  m e t h o d  of  Z la tk i s ,  
Z a k  a n d  B o y l e  5. T i s sues  w e r e  f i x e d  w i t h  10% n e u t r a l  for-  
m a l i n  a n d  s t a i n e d  w i t h  h e m a t o x y l i n  a n d  eos in  fo r  m i c r o -  
scop ic  e x a m i n a t i o n s .  I n  a d d i t i o n  to  t h e  h e m a t o x y l i n  a n d  
eos in  s t a in ing ,  a o r t a  w a s  a lso  s t a i n e d  w i t h  G o m o r i ' s  t r i -  
c h r o m e ,  spec i f i c  fo r  c o n n e c t i v e  t i s sue .  S l ides  of  al l  t i s sues  
w e r e  c o d e d  b e f o r e  e x a m i n a t i o n  a n d  r e a d  b l ind .  S t u d e n t ' s  
t - t e s t  w a s  u s e d  in  all  s t a t i s t i c a l  a n a l y s e s  of t h e  d a t a .  
Resul ts  and discussion. M e a n  b o d y  w e i g h t s  of  al l  m i c e  b e -  
fo re  t h e  b e g i n n i n g  of  t h e  e x p e r i m e n t  a n d  a t  t h e  e n d  of  2, 
3 a n d  4 m o n t h s  of  t r e a t m e n t  a r e  s h o w n  in  t a b l e  1 . 2  d e a t h s  
o c c u r r e d  in  t h e  o b / o b  g r o u p  on  r e g u l a r  d ie t .  O n e  of  t h e  2 
r e m a i n i n g  m i c e  in  t h a t  g r o u p  lo s t  a s i g n i f i c a n t  a m o u n t  of  
w e i g h t  d u r i n g  t h e  l a s t  m o n t h  of  t h e  e x p e r i m e n t  w h i c h  ac-  
c o u n t e d  fo r  t h e  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  2 g r o u p s  
of  o b / o b  mice .  O t h e r w i s e ,  b o t h  o b / o b  mice  a n d  n o r m a l  
m i c e  o n  c h o l e s t e r o l  d i e t  m a i n t a i n e d  s imi l a r  w e i g h t s  as  cor -  
r e s p o n d i n g  m i c e  o n  r e g u l a r  d ie t .  
T h e  o b / o b  m i c e  o n  c h o l e s t e r o l  d i e t  h a d  a s i g n i f i c a n t  
a v e r a g e  i n c r e a s e  of  34% in p l a s m a  c h o l e s t e r o l  ( t ab le  2). 
T h i s  is in  c o n t r a s t  to  t h e  n o r m a l  m i c e  o n  c h o l e s t e r o l  d i e t  
w h i c h  h a d  a n  a v e r a g e  i n c r e a s e  of  o n l y  8 %  a n d  s t a t i s t i c a l -  
ly,  o n l y  t h e  d i f f e r e n c e  a f t e r  3 m o n t h s  of  t r e a t m e n t  w a s  
s i g n i f i c a n t  ( t ab le  2). 
I n  t h e  l iver ,  t h e  c h o l e s t e r o l  c o n t e n t  o f  o b / o b  mice  on  c h o -  
l e s t e ro l  d i e t  for  3 m o n t h s  d o u b l e d  a n d  t h a t  of  t h e  m i c e  on  
t h e  s a m e  d i e t  fo r  4 m o n t h s  q u a d r u p l e d  ( t ab le  2). T h e  l ive r  
c h o l e s t e r o l  c o n c e n t r a t i o n  of  n o r m a l  m i c e  on  c h o l e s t e r o l  
d i e t  i n c r e a s e d  o n l y  6 0 - 8 0 % .  T h i s  d i f f e r e n c e  ill t h e  in-  
c r ease  c o n f i r m s  t h e  o b s e r v a t i o n  of  J a n s e n ,  Z a n e t t i  a n d  
H u t c h •  6 t h a t  o b / o b  m i c e  a r e  d e f i c i e n t  in  t h e i r  a b i l i t y  
t o  r e m o v e  c h o l e s t e r o l  f r o m  t h e  l iver .  

H i s t o l og i ca l l y ,  n o n e  of  t h e  n o r m a l  m i c e  on  r e g u l a r  d i e t  
h a d  a n y  o b s e r v a b l e  f a t t y  d e p o s i t i o n  in  t h e  l iver .  H o w e v e r ,  
1 n o r m a l  m o u s e  fed  c h o l e s t e r o l  d i e t  fo r  3 m o n t h s  s h o w e d  a 
m o d e r a t e  f a t t y  d e p o s i t i o n  in  t h e  l iver .  A f t e r  4 m o n t h s  on  
c h o l e s t e r o l  d ie t ,  al l  3 n o r m a l  m i c e  s h o w e d  sma l l  f a t  n o d -  
u les  p r o f u s e l y  s p r e a d  t h r o u g h o u t  t h e  l iver .  
T h e  o b / o b  m i c e  n o r m a l l y  h a d  f a t t y  l ivers .  V a r y i n g  t h e  
c h o l e s t e r o l  c o n t e n t  o f  t h e  d i e t  for  3 m o n t h s  d id  n o t  r e su l t  
in  a n  o b s e r v a b l e  i n c r e a s e  in f a t  h i s to log ica l ly .  H o w e v e r ,  
o b / o b  mice  on  c h o l e s t e r o l  d i e t  for  4 m o n t h s  d i d  a p p e a r  t o  
h a v e  a n  i n c r e a s e  ill t h e  l iver  l ip id  d e p o s i t i o n .  I n  sp i t e  of 
t h e  s i g n i f i c a n t  i n c r e a s e  in  p l a s m a  as  we l l  as  l iver  c h o l e s t e r -  
ol c o n c e n t r a t i o n s  in  t h e  o b / o b  mice  on  c h o l e s t e r o l  d ie t ,  no  
p a t h o l o g i c a l  e v i d e n c e  of  a t h e r o s c l e r o s i s  w a s  o b s e r v e d  in  
t h e  a o r t a  of  t h e  mice .  
T h i s  s t u d y  d o e s  n o t  p o i n t  t o w a r d s  a r e a s o n  for  t h e  l ack  of  
c o r r e l a t i o n  b e t w e e n  i n c r e a s e d  p l a s m a  a n d  l iver  c h o l e s t e r o l  
c o n c e n t r a t i o n s  a n d  l a c k  of  h i s t o log i ca l  e v i d e n c e  fo r  a t h e r o -  
sc leros is  in  g e n e t i c a l l y  obese ,  d i a b e t i c  a n d  h y p e r c h o l e s -  
t e r o l e m i c  mice .  T h e  l a c k  of  c o r r e l a t i o n  a n d  t h e  a p p a r e n t  
d i s s o c i a t i o n  of  d i a b e t e s ,  o b e s i t y  a n d  h y p e r c h o l e s t e r o l e m i a  
f r o m  c o m p l i c a t i o n s  of  a t h e r o s c l e r o s i s  in  t h i s  a n i m a l  m o d e l  
is p e r h a p s  i t s e l f  s i gn i f i c an t ,  i n d i c a t i n g  t h e  pos s i b l e  im-  
p o r t a n c e  of  f a c t o r s  o t h e r  t h a n  d i a b e t e s ,  o b e s i t y  a n d  
h y p e r c h o l e s t e r o l e m i a  in  t h e  e t i o l o g y  of  a t he ro sc l e ro s i s .  

4 R . J .  Emerson and J. T. Van Bruggen, Archs Biochem. Biophys. 
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