
580  Br~ves communications - Kurze Mitteilungen EXPERI~r NTIA xX/10 

d e v e l o p m e n t  of a d j u v a n t  a r th r i t i s ,  b u t  in  t h e  r a t s  t r e a t e d  
w i t h  E A C A  the  disease was s l igh te r  a n d  of s h o r t e r  du ra -  
t i on  t h a n  in  t h e  cont ro ls .  

I t  seems t h a t  a d j u v a n t  a r t h r i t i s  is n o t  i n h i b i t e d  b y  
E A C A  so g rea t ly  as b y  whole  b o d y  i r r a d i a t i o n  TM, 5-mer-  
c a p t o p u r i n e  n ,  s te ro ids  or  some o t h e r  c l in ica l ly  used  
d rugs  1., b u t  i t  is poss ible  t h a t  t h e  e f fec t  of E A C A  or  i t s  
ana logues  on  a d j u v a n t  a r t h r i t i s  m i g h t  h a v e  some cl inical  
impl ica t ions .  

Effect of EACA on the duration of adjuvant arthritis in rats 

Treatment Duration of arthritis (days) in rats 
observed 

24 days, 31 days ~ 

Controls 12.7 :[: 1.9 (20) 18.5 q- 4.8 (10) 
50 mg EACA/rat daily 11.2 4- 3.3 (20) 15.6 :]: 6.7 (i0) 

100 mg EACA/rat daffy 10.6 4- 2.1b (22) 12.6 :t: 4.9 ° (12) 

Mean =k standard deviation is given. The figures in parenthesis 
refer to the number of rats in the group, b Compared with the con- 
trols by Student's t-test, 0.012:> P >  0.001. o 0.02:7> P > 0.01. 
Other differences are statistically insignificant; P ~- 0.05, 

I t  is he ld  t h a t  E A C A  suppresses  i m m u n o l o g i c  proceSSeS 
of t h e  d e l ay ed  t y p e  in  general% T h e  p r e s e n t  f indings 
agree  w i t h  th is ,  s ince  s t r o n g  ev idence  h a s  b e e n  presented  
s u g g e s t i n g  t h a t  a d j u v a n t  a r t h r i t i s  is a n  immunologic  
p h e n o m e n o n  of t h e  de l ayed  t y p e  la. T h e  exac t  funct ional  
m e c h a n i s m  of E A C A  in t h i s  r e s p ec t  is, however ,  difficult  
to  assess, espec ia l ly  s ince E A C A  p r o b a b l y  h a s  no  signifi" 
c a n t  ef fec t  on  t h e  p r o d u c t i o n  of a n t i b o d i e s  ~. 

Zusammen/assung. Die expe r imen te l l e  A r t h r i t i s  bei  der 
R a t t e ,  v e r u r s a c h t  d u r c h  I n j e k t i o n  y o n  m y c o b a c t e r i a l e m  
A d j u v a n s ,  w i rd  y o n  , - A m i n o c a p r o n s ~ u r e  zu e inem ge- 
r ingen  Grade  g e h e m m t ,  i n d e m  das  K r a n k h e i t s b i l d  milder 
u n d  die  D a u e r  d e r  A r t h r i t i s  k i i rzer  wird .  
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Lipoid Bodies under Different Conditions of Diet 
in the Intestinal Epithel ium of a Mammal ,  

Funambulus pennanti Wroughton 

D u r i n g  t h e  course  of s tud ies  on  t he  l ipoid  bod ies  in  t h e  
ep i the l ia l  cells of smal l  i n t e s t ine  of Funambulus pennanti, 
t h e  a u t h o r  h a s  i n v e s t i g a t e d  t h e  effect  of d i f f e ren t  d ie t s  
on  t h e  a b o v e - m e n t i o n e d  inc lus ion  a n d  i t s  h i s t o c h e m i s t r y .  
The  resu l t s  g iven  in t h e  p a p e r  a re  w i t h  p a r t i c u l a r  ref- 
e rence  to  t he  condi t ions ,  n a m e l y  n o r m a l ,  s t a r v e d  a n d  
overdose  of phospho l ip ine s  in  t h e  food, for w h i c h  a few 
squi r re l s  col lec ted  f rom t h e  field were  i m m e d i a t e l y  
ch loroformed ,  a n o t h e r  set  of squi r re l s  was s t a r v e d  for 
t h r e e  days  a n d  a t h i r d  se t  was fed w i t h  t he  y o l k  of h e n s '  
eggs for  t h r e e  days .  T h e  m a t e r i a l  was  f ixed  in  ca l c ium 
f o r m a l  1 a n d  M c M a n u s  fluid,  a n d  was  c u t  in to  sec t ions  of 
6 #  a n d  s t a i n e d  w i th  S u d a n  b l ack  B. The  l ipoid bodies  
a re  fa i r ly  large, g r a n u l a r  a n d  spher ica l  in  shape  (Figure  1) 
b u t  some of t h e m  look i r regular ,  also, in  n o r m a l  cond i t ion ,  
I n  t he  vil l i  of t h e  s t a r v i n g  squirre ls ,  t h e  l ipoid  bod ies  h a d  
decreased  to  a cons ide rab le  e x t e n t  (Figure  3), b u t  in t h e  
villi  of t h e  o t h e r  se t  w h i c h  was  g iven  a n  e x t r a  dose of 
p h o s p h o l i p i n e s  (yolk), t h e  l ipoid bod ies  h a d  g rea t ly  in-  
c reased  in n u m b e r  a n d  size (Figure  2). 

F r o z e n  sec t ion  t e c h n i q u e  was fol lowed for t he  h i s to -  
chemica l  s tud ies  of lipoids, The  sec t ions  were t e s t ed  for 
t r ig lycer ides ,  p h o s p h o l i p i n e s  a n d  l ipo-prote ins ,  T h e  m a i n  
scheme  e m p l o y e d  for  t e s t i n g  t h e  va r ious  h p o i d s  cons i s t s  
of t h r e e  s teps  s. 

(1) The  f rozen sect ions  were  f i rs t  t e s t e d  for t r ig lycer ides  
w i t h  ni le  b lue  s u l p h a t e  a. 

(2) A n o t h e r  se t  of sec t ions  was  t r e a t e d  w i t h  a c e t o n e  
a n d  t h e n  t e s t e d  for  phospho l ip ine s  w i t h  S u d a n  b l a c k  B 

a n d  ac id  h a e m a t e i n  4-6. Ace tone  d isso lved  o u t  t h e  tri-  
g lycer ides  f rom t h e  frozen sect ions.  

(3) A n o t h e r  se t  of sec t ions  was  t r e a t e d  w i t h  e t h e r  and  
alcohol.  Th i s  t r e a t m e n t  d isso lved  b o t h  t r ig lycer ides  and  

Fig. 1. A villus of small intestine of squirrel showing lipoid bodies i~ 
normal condition. 
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phospholipines f rom the  sections• The  sections t rea ted  
with e ther  or  a lcohol  were free of t r ig lycer ides  and phos-  
pholipines. These  were  t h e n  tes ted  for l ipoprote ins  wi th  
Sudan black B. 

The  l ipoid bodies  in frozen sections were coloured blue 
or blue-black wi th  Sudan black B and orange wi th  Sudan  
black IV. T h e y  were no t  coloured red  by  nile blue. This  

Fig, 2. A villus of small intestine of squirrel showing increased lipoid 
bodies. The material was taken from the animal which was fed upon 

yolk of hens' eggs for three days. 

indica ted  t h a t  t r ig lycer ides  were absent .  The  l ipoid 
bodies  gave  a pos i t ive  resu l t  w i th  acid  h a e m a t i n  tes t .  I t  
gave  a b lue-b lack  colour  to  t he  l ipoid  bodies  showing in 
t h e m  the  presence of phosphol ip ines  as i r regular  granules  
(Figure 4). Fur the r ,  i t  was conf i rmed by  the  appl ica t ion  
of acid h a e m a t e i n  tes t  a f te r  pyr id ine  extract ion•  The  smal l  
g ranu la r  bodies af ter  e ther  or  alcohol  t r e a t m e n t  became 
somewha t  c i rcular  by  losing mos t  of the i r  con ten t s  
(Figure 5). The  l ipo-prote ins  gave  a fa in t  b lue  colour  
wi th  Sudan black B. 

These  observa t ions  lead to  t h e  conclusion t h a t  the  
l ipoid bodies in the  in tes t inal  ep i the l ium are  ma in ly  
spherical  and  granular  and  are  found more  in the  peri-  
phe ry  and per inuclear  regions. W h e n  t h e y  are  i r regular  in 
shape, i t  is due to i r regular  deposi t ion  of phosphol ipines .  
The  ma in  conten ts  of the  l ipoids are the  phosphol ipines  
as r evea led  by  the  h i s tochemica l  observat ions .  The  feed- 
ing exper iments  give some idea  abou t  t he  nu t r i t i ve  
funct ion  of the  l ipoid bodies in the  epi the l ia l  cells. 
W h e n e v e r  a dose of l ipoids was g iven  to  t he  animal ,  t he  
l ipoid bodies considerably  increased in n u m b e r  and size. 
I t  p la inly  suggests  t h a t  the  absorbed food ([ipoids) is 
d i rec t ly  s tored  in the  l ipoid bodies. I n  t he  vil l i  of  t he  
s ta rved  squirrels,  the  lipoid bodies decreased v e r y  much.  
I t  shows t h a t  t he  l ipoid bodies are consumed to  m e e t  t h e  
requ i rements  of energy  in a s t a rva t ion  period, S imi la r  
observa t ions  ~ were  made  in the  epi thel ia l  l ining of t he  
in tes t ine  of a mouse, which was g iven  an ex t r a  dose of 
phosphol ipines ;  the  l ipochondria  (BAxER considers  the  
golgi bodies as l ipochondr ia  because of the i r  l ipoidal  
na ture)  had  increased in n u m b e r  and  size• 

N 

l~'ig, 3. A villus of small intestine of squirrel showing reduced lipoid 
bodies. The material was taken from the animal when starved for 

three days° 
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Fig, 5. A part of epithelial cell of small intestine of squirrel showing 
lipo-proteins, {N - nucleus, L - lipoid bodies.) 

# 
'~""•, , , • 

• . . . " *  . . .  - N  

I .......... I 
0.025 mrn 

l~ig. 4, A part of epithelial cell of small intestine of squirrel showing 
phospholipines. 

Zusammen/assung. Die meis t  sphero id  und unregel-  
m~ssig ge fo rmten  Lipoide lassen sich auf  unregelm~issige 
Depos i t ion  der  Phospha t ide  zur/ ickffihren (Phosphat ide  
und  Lipoprote ine) .  Bei  zus~tzl icher Ver f i i t t e rung  yon  
L ipo idmengen  k o m m t  es zur  Gr6ssenzunahme ver-  
meh r t e r  Lipoidk6rner ,  w~hrend bei  Un te re rn~hrung  eine 
en tsprechende  R e d u k t i o n  e in t r i t t .  
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