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s t a n d a r d  dev ia t ion  of the  m e t h o d :  Hexose  1.05%, 
glucose 0.035%, galactose 0.051%. Since urine and  GBM 
specimens  were pooled, compos i t ion  of the  groups were 
compa red  b u t  in t ra -group  va r iab i l i ty  could no t  be 
evalua ted .  

Results. The amino  acid compos i t ion  of M U P p g  and 
GBM from b o t h  exper imen ta l  groups  and  the  controls  
showed no s ignif icant  differences.  We have  prev ious ly  
r epo r t ed  the  amino  acid compos i t ion  of GBM and M U P p g  
in deta i l  5. The Table  summar izes  q u a n t i t a t i v e  differences 
in the  ca rbohydra t e  compos i t ion  of GBM and  M U P p g  
f rom expe r imen ta l  and  contro l  groups. The to ta l  hexose,  
glucose and  galactose in M U P p g  were  increased abou t  
20% in the  cyc lophosphamide  ra ts  as compared  to 
u n t r e a t e d  (control) and  saline t r e a t ed  animals .  The 
q u a n t i t y  of M U P p g  excre ted  was s imilar  in the  3 groups 
(Table). 

Similar  increases (15% in to ta l  hexose,  glucose and 
galactose) were observed in the  GBM isolated f rom 
cyc lophosphamide  t r ea t ed  ra ts  compa red  to controls  and 
saline t r ea t ed  ra ts  w i t h o u t  s ignif icant  changes  in the  
glucose: galactose ra t io  (Table). 

Discussion. The pa thogenes i s  of l ipoid nephros is  remains  
an en igma b u t  remiss ions  c o m m o n l y  a c c o m p a n y  corti-  
cos teroid  or cyc lophosphamide  the rapy .  There  is evidence 
t h a t  p ro te inur ia  regardless of pa thogen ic  mechan i sm is 
p robab ly  a func t ion  of increased glomerular  pe rmea-  
b i l i t y  9-13 which  m a y  depend  on the  molecular  arrange-  
m e n t  of the  b a s e m e n t  membrane ,  re la ted  b a s e m e n t  
m e m b r a n e  g lycoprote ins  s or epi thel ia l  or endothe l ia l  
l ining 14-16. The a l te ra t ions  in ca rbohydra t e s  in GBM and  
M U P p g  associa ted wi th  t r e a t m e n t w i t h  cyc lophosphamide  
suggest  t h a t  cyc lophosphamide  m a y  al ter  the  chemical  
compos i t ion  of th is  m e m b r a n e  re la ted  g lycoprote in  bo th  
in si tu on GBM and  in the  urine. MISRA 3 has  ind ica ted  t h a t  
p redn i sone  m a y  decrease p ro te inur ia  in the  nephro t i e  
synd rom e  in m a n  by  a l te ra t ion  of the  c a r b o h y d r a t e  
compos i t ion  of GBM. 

Quantitative differences in carbohydrates of GBM and MUPpg in 
control and experimental groups 

Control Group 1 �9 Group 11b 
group Cyclophos- Saline 

phamide treated 
treated 

Total hexose MUPpg (%) 15 18 14.7 
Glucose MUPpg (%) 4.4 5.2 4.38 
Galactose MUPpg (%) 1.05 1.53 1.06 
Average MUPpg (rag animal/day) 0.6 0.7 0.75 
Total hexose GBM (%) 5.6 6.8 5.65 
Galaetose GBM (%) 2.3 3.1 2.31 
Glucose GBM (%) 2.0 2.7 1.92 

Received eyclophosphamide 10 mg/kg i.p. 5 days a week for 6 weeks. 
b Received saline 1 em 8 i.p. 5 days a week for 6 weeks. 

These s tudies  suggest  t h a t  one of the  mechan i sms  by  
which cyc lophosphamide  m a y  br ing abou t  i m p r o v e m e n t  
in the  effect iveness  of t he  p ro te in  f i l tering capabi l i ty  of 
the  glomerular  capi l lary wall is t h rough  modi f ica t ion  of 
the  chemis t ry  of th is  class of cons t i tuen t s  of the  wall. The 
precise role of these  c o m p o n e n t s  in the  ma in t enance  of 
GBM in teg r i ty  to  p ro te in  and  the  mode of synthes is  and  
degrada t ion  remain  unknown.  F u r t h e r  evaluat ion of these  
i m p o r t a n t  ques t ions  seem indica ted  on the  basis  of the  
observa t ions  r epor ted  in these  studies.  Also, the  beneficial  

e f f e c t  of cyc lophosphamide  on o ther  diseases affect ing 
m e m b r a n e s  m a y  be due to  a similar  mechanism.  

Rdsumd. La cyc lophosphamide  est  un agen t  efficace 
dans  le t r a i t e m e n t  de la n6phrose l ipoidique et  de plusieurs 
maladies  rhuma to ides  qui a t t a q u e n t  la m e m b r a n e  basale 
glom6rulaire (MBG). Des analyses  ch imiques  on t  6t6 
effectu6es sur  la MBG et  sur la glycoprot6ine urinaire  
chez des ra t s  t ra i t6s  e t  non  trait6s.  E n t r e  les deux  groupes 
on n ' a  pas consta t6  de diff6rence dans  la compos i t ion  des 
anaino-acids, mais  de grands  changemen t s  dans  le glucose 
et  le galactose de la MBG et  la glycoprot6ine urinaire 
on t  6t6 observ6s chez les ra t s  t ra i t6s  5. la cyc lophospha-  
mide ;  ce t te  drogue semble  done capable  d 'a l t6rer  l ' int6- 
grit6 de la MBG. 
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T r i g l y c e r i d e s  a n d  O t h e r  L i p i d  C l a s s e s  i n  H u m a n  A t h e r o s c l e r o s i s  

D a t a  so far  avai lable  do no t  make  clear w h e t h e r  t r i -  inves t iga t ion  was to def ine the  role p layed  by  ind iv idua l  
glycerides,  or cholesterol ,  or b o t h  these  l ipid classes, are p lasma  l ipid classes in atherosclerosis.  
s igni f icant ly  involved  in changes  in l ipid me tabo l i sm  Materials and methods. The inves t iga t ion  was  carr ied 
b rough t  abou t  by  a therosc le ros i s l -L  The  purpose  of th is  out  on p l a sma  f rom 25 a therosclerot ic  pa t i en t s  in compar -  
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Total lipids and lipid classes in plasnla of normal and atherosclerotic subjects 

EXFERIENTIA 28/2 

Normal subjects Atherosclerotic 
subjects 

Number 15 25 

Normal value range 15 

Total lipids (rag/100 inl of plasma) 5334-21 

Total cholesterol mg of cholesterol/100 ml of plasma 157i6 
% of total lipids 46 

Esterified cholesterol free cholesterol 5.78:0.41 

Triglycerides mg of tristearin 100 ml of plasma 99:17 
% of total lipids 18 

Phospholipids nag of P/100 nfl of plasma 7.31:-0.27 
% of total lipids 34 

Free fatty acids mg of stearic aeidll00 nil of plasma 13.10:_1.84 
% of total lipids 2 

714:1_53 ~ 450-1000 

185=t= 12 130-250 
42 

4.86~-0.27 

190]_ 205 29-134 
27 

7.62::::0.53 5 12 
28 

18.78• 12-25 
3 

Mean values :- standard error. ~ P 0.05. b p 0.01. 

ison wi th  15 hea l thy  subjects .  The atherosclerot ic  subjects  
were suffering f rom angina  pectoris,  cerebrovascular  
disease, per iphera l  a r t e ry  occlusion or myocard ia l  infarc- 
t ion. All these  diseases def in i te ly  or iginated f rom athero-  
sclerosis. The control  subjec ts  were no t  suffering f rom 
any  vascular  a therosclerot ic  disease, or diabetes ,  l iver 
disease or any  o ther  a i lments  capable  of a l ter ing lipid 
metabol i sm.  Diagnoses were ob ta ined  f rom a series of 
clinical t es t s  and anamnes t i c  data .  The mean  age of all 
the  subjects  was 43 years.  

Blood samples  were t aken  af ter  a t  least  15 days '  s t ay  in 
hospi tal .  Dur ing  th is  p e r i o d ,  all subjects  received the  
same diet.  Total  l ipids were ext rac ted ,  purif ied and 
quan t i t a t i ve ly  de t e rmined  by  weight  according to  FOLCH 
et al. S. 

The following subs tances  were de te rmined  on the  
puri f ied ex t rac t  : to ta l  cholesterol  (VANZETTI and GATTI o), 
phosphol ip ids  (ALLEN l~ tr iglycerides,  free f a t t y  acids 
and free cholesterol  (MARZO et  al. 11). 

Results and discussion. Pla sma  levels of to ta l  l ipids and  
t r iglycer ides  p roved  to  be h igher  to a s ta t i s t ica l ly  signi- 
f icant  degree in the  a therosclerot ic  pa t i en t s  t h a n  in our 
hea l thy  subjects .  Phosphol ip id ,  to ta l  cholesterol  and F F A  
levels were h igher  in the  a therosclerot ic  pa t i en t s  to 
differ ing ex ten t s  b u t  no t  to any  s ta t i s t ica l ly  s ignif icant  
degree. 

The ra t io  be tween  ester i f ied and free cholesterol  was 
lower in the  a therosclerot ic  pa t i en t s  bu t  again no t  to a 
s ta t i s t ica l ly  s ignif icant  ex ten t .  W h e n  each lipid class was 
expressed  as a pe rcen tage  of to ta l  lipids, only the  per- 
centage  of t r ig lycer ides  p roved  to be higher  in these  
pa t i en t s .  Our da t a  suggest  t h a t  t r iglycer ides  should be 
regarded  as the  l ipid class which  is mos t  involved in 
change  in lipid me tabo l i sm elicited by  atherosclerosis.  In  
effect,  t r iglycer ides  are the  only  l i p i d  class showing a 
ma rked  increase b o t h  if expressed  as a p la sma  level and  
as a percen tage  of to ta l  lipids. The impor tance  of changes  
in t r ig lycer ides  is stil l  more  ev iden t  if we consider  t h a t  
t hey  are the  only p a r a m e t e r  hav ing  m a r k e d l y h i g h e r  levels 
t h a n  those  in t he  normal  range repor ted  in the  l i te ra ture ;  
to ta l  l ipid levels and  those  of the  o ther  l ipid classes be ing 
included in the  no rma lva lue  range in the  clinical l i terature.  

However ,  we feel t h a t  t r ig lycer ides  alone do not  provide  
diagnost ic  indica t ion  of atherosclerosis.  More precise 
d iagnost ic  da ta  m a y  be ob ta ined  by  evaluat ion  t r igly-  
cerides4-L serum l ipoproteinst2, :a  and serum to ta l  f a t t y  
acid p a t t e r n  :4 s imul taneously .  

Riassunto. I l ipidi  to ta l i  e le singole classi l ipidiche 
sono s taff  de t e rmina t i  sul p l a sma  di 15 soggett i  normal i  e 
di 25 aterosclerotici .  I l ipidi to ta l i  e i tr igliceridi  p lasmat ic i  
sono risultat i ,  in modo s t a t i s t i camen te  significativo, pifi 
al t i  nei sogget t i  aterosclerotici .  I tr igliceridi  inoltre sono 
r i su l ta t i  pifi e levat i  negli aterosclerotici ,  anche  quando  
erano espressi  come percentua le  dei l ipidi totali .  I tr i-  
gliceridi sembrano  essere la classe l ipidica pifi s ignif icat iva 
nella ma la t t i a  a terosclerot ica.  
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