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P h y s i o l o g y  of prote in  transport  and s torage  in m a n  

Accord ing  to a speech held on the "10th Internat ional  Conference  on 
Health Educat ion" ,  London ,  Kings College, Sep tember  2nd, 1979. 

The prob lem 

Accord ing  to the now valid doctr ine of nutri t ion, man  and other  mam-  
malia  do not  possess  a prote in  store (S. M. Rapoport ,  1969). Surplus  
protein of overnutr i t ion is bu rned  down.  Even  total meat-food,  lifelong, 
goes together  with good  health, as E s q u i m a u x  demons t ra te  (H. Glatzel, 
1976). Regardless  in which  form the h u m a n  body  takes in calories, the not  
immedia te ly  needed  surplus is s tored as fat (Errol B. Marliss, 1978) in 
subcu taneous  tissues, leading to obesi ty  and, for reasons yet  unknown,  to 
risk factors and  arteriosclerosis.  If, however ,  the pat ient  loses 10-20 kg fat 
within a four week ' s  0 diet, his risk-factors hyper tens ion  (J. O. B. Spencer :  
Lancet,  1968, p. 288), adul t  diabetes (E. F. Pfeiffer: Periskop,  May 10, 1973) 
and gout  (D. P. Mertz: Stuttgart ,  1978) lower to normal  levels. Therefore  fat 
is cons idered  to be the pa thogenic  factor  of overnutr i t ion (G. Schlierf et al., 
1978). We are going to find out  whe ther  that  deduct ion  of the present  
doctr ine  is true. 
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The facts about  storage 

Figure i shows  the  m i c r o s c o p i c a l  sl ice of s u b c u t a n e o u s  t i s sue  in a 
n o r m a l l y  n o u r i s h e d  person .  The re  are  co l lagen  f ibers ,  e las t ic  f ibers  and  fat 
cells. The  cavi t ies  b e t w e e n  the  f ibers  are  f i l led in life wi th  m u c o p o l y s a c -  
eha r ide  and  water .  

Figure 2 shows  the  s u b c u t a n e o u s  t i s sue  of an obese  person .  Here  we 
see no th ing  b u t  fat  cells. Tha t  a p p r o v e s  of the  p r e s e n t  d o c t r i n e  tha t  
ove rnu t r i t i on  l eads  to obes i ty .  If, however ,  we e x a m i n e  s u b c u t a n e o u s  
t i s sue  in the  s ame  fat  p e r s o n  at  ano the r  spo t  (Fig. 3), we see n o t h i n g  bu t  
co l lagen  fibers.  Bu t  co l lagen  is p u r e  prote in .  Overnutri t ion wi th  m i x e d  
food,  therefore ,  i nc reases  no t  on ly  fat  t i ssue,  b u t  also p r o t e i n  t i ssue .  

Figure 4 is t i s sue  of o m e n t u m  m a j u s  f rom a n o r m a l l y  n o u r i s h e d  man.  
The re  are co l lagen  f ibers  and  a f i l led fat  cell. Le t  us  e x a m i n e  n o w  the  
c o n s e q u e n c e s  of hunger :  

Figure 5 shows  the  t i s sue  of o m e n t u m  m a j u s  f rom a h e a l t h y  r a b b i t  
wh ich  d ied  of hunger.  In th is  p ic ture ,  the  fat cells  are  empty ,  t he re  are  no 
co l lagen  f ibers  at  all, b e t w e e n  e las t ic  f ibers  are  large  e m p t y  spaces .  Tha t  
d e m o n s t r a t e s  tha t  h u n g e r  emp t i e s  not  on ly  the  fat  cells, b u t  c o n s u m e s  also 
the  who le  co l lagen  con t en t  of t i ssues .  

The  s o f  the body  

The fi l l ing of fat  cel ls  in ove rnu t r i t i on  and  the i r  e m p t y i n g  in h u n g e r  is 
e x p l a i n e d  by  the  p r e s e n t  doc t r ine  wi th  the  func t ion  of a fat s tore  (F. A. 
Gr ies  et  al., 1977). The  s a m e  b e h a v i o u r  of the  col lagen f ibers ,  however ,  is 
no t  t a k e n  no t i ce  of. Ins tead ,  the  p r e s e n t  doc t r i ne  c la ims  m a n  and  m a m -  
ma l i a  do no t  pos ses s  a p ro t e in  store.  Tha t  is i l logical .  The  p r e s e n t  doc t r i ne  
is w r o n g  in th is  respec t ;  it  n e e d s  correc t ion .  Af ter  w h a t  we have  seen  on 
the  p ic tures ,  it  is obv ious  tha t  the  s u b c u t a n e o u s  and  in te rs t i t i a l  t i s sues  
s tore  also p ro t e in  and  no t  on ly  fat. Bu t  tha t  is not  all. Connec t ive  t i s sue  
con ta ins  - apa r t  f rom a th i rd  of the  who le  p ro te in  c on t e n t  of the  b o d y  (P. 
Gedigk ,  1974), a p p r o x i m a t e l y  8 kg, and  a half  of t he  to ta l  fat  of the  b o d y  (F. 
A. Gr ies  et al., 1977) - a lso a t h i rd  of the  wa te r  con ten t  of the  b o d y  (H. 
Epp inge r ,  1949) and  a b o u t  t he  s ame  a m o u n t  of c a r b o h y d r a t e s ,  w h i c h  are 
s to red  in the  m u e o p o l y s a c e h a r i d e  molecule .  The  la t te r  cou ld  no t  ye t  be 
m e a s u r e d  accu ra t e ly  on a c c o u n t  of m e t h o d i c a l  diff icul t ies ,  bu t  a p p r o x i -  
m a t e l y  i t  has  the  s ame  s to r ing  capac i ty  as the  o the r  s to r ing-molecu les .  
Tha t  ind ica tes :  s u b c u t a n e o u s  and  in te r s t i t i a l  t i s sues  are the  m a i n  food- 
s tore  for all food mo lecu l e s  (Table 1). 

The  physiological  transportation and storage o f  food  molecu les  in over- 
nutri t ion with m i x e d  food  according to our doctrine (Table D 

Our  food is sp l i t  up  b y  d iges t ion  into wa te r - so lub le  molecu les .  Af te r  
r e s o r p t i o n  b y  the  bowels ,  the  food molecu.les a re  t r a n s p o r t e d  t h r o u g h  the  
l iver  in to  the  b lood  c i rcu la t ion ,  the  c a r b o h y d r a t e s  as g lucose ,  the  fat  as 
fa t ty  ac ids  and  l ipopro te ins ,  the  p ro t e in  as a m i n o  ac ids  and  a lbumin .  
Eve ry  mea l  of a m i x e d  food inc reases  the  food mo lecu l e s  in the  b lood ,  
l e a d i n g  to h y p e r a l b u m i n e m i a ,  h y p e r g l y k e m i a ,  h y p e r l i p e m i a ,  h y p e r h y -  
d remia .  The h igh  b lood  levels  of food m o l e c u l e s  p r o d u c e  accordingly high  
d i f fus ion  p ressures ,  by  w h i c h  the  food m o l e c u l e s  are  p r e s s e d  t h r o u g h  
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Table 1. Physiological storage in overnutrit ion according to our doctrine 

Each meal of  mixed food produces in blood 
~ a n  elevation of all food molecules, in p a r t i c u l a r ~  

Hyperalbuminemia Hyperglycemia Hyperlipernia Hyperhydremia 

Postzenal high blood levels of food molecules and water produce equivalent  high 
diffusion and filtration pressures. In connective tissue pressures are low. According 
the pressure differences, water and  food molecules flow downstream through 

the cells take their  requirement.  

protein glucose fat water 
goes into goes into goes into goes into 

1 I 1 l ~ llagen and amino mucopoly- fat cells domain of mucopoly- I 
oups of mucopoly- saccharide saccharid molecule [ 

ccharide [food storage of connective tissues I l 
This process of food metabolization and storage has lowered the filtration and 
diffusion pressures in blood and tissues to normal, has equalized the pressure 
differences. The metabolism has attained again its zero state of rest. This metaboli- 
zation of an hypercaloric meal is only possible under  the cooperation of a tissue 
store with a specific storing molecule for each food molecule. 
The assumption of the present valid doctrine that  all surplus food is stored as fat 
could not explain the multiplication of all storing molecules in subcutaneous tissue 

in overnutr/ t ion and their fading in hunger. 

out of collagen out of mucopoly- domain of 
comes saccharide comes comes mucopolysaccharide 

c o m e s  

protein glucose fat water 

Table 1 is only an example  of the structure and function of the tissue store for food 
molecules. In reality it is much larger with many more storing molecules: Calcium 
in the bone, iron in Kupffer 's  cells of the liver, iodine in the tissue of thyroid gland 

and many more. 

b a s e m e n t  m e m b r a n e s .  A r r i v e d  in  t h e  t i s sues ,  t h e  f o o d  m o l e c u l e s  are  
r e s o r b e d  b y  t h e  cel ls ,  t h e  s u r p l u s  is s to red ,  t h e  a l b u m i n  as c o l l a g e n  a n d  as 
a m i n o  g r o u p  of  m u c o p o l y s a e c h a r i d e ,  g l u c o s e  as m u c o p o l y s a c c h a r i d e ,  fa t  
as  t r i g l y c e r i d e  in  t h e  fa t  cel ls ,  w a t e r  i n  t h e  m u c o p o l y s a c c h a r i d e .  S o  e a c h  of  
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the  4 foods tuf f s  is s to red  in i ts own  speci f ic  s to r ing  m o l e c u l e  in connec t ive  
t issue.  

T h e  f u n c t i o n s  of  t h e  t i s s u e  s t o r e  

If  one  speaks  of a food store,  one  usua l ly  t h i n k s  of i ts func t ion  in t imes  
of hunger .  Bu t  t he  t i s sue  s tore  is in  t i m e s  of su rp lus  food even  more  
i m p o r t a n t  t han  in t imes  of hunger .  

In  overnu t r i t ion ,  m o r e  food mo lecu l e s  a r r ive  in the  t i s sues  t h a n  the  
cel ls  d e m a n d .  If the  su rp lus  food m o l e c u l e s  w o u l d  s tay  in t i s sue  fluid,  
each  h y p e r c a l o r i c  mea l  w o u l d  inc rease  the  n u m b e r  of s u r p l u s  food 
mo lecu l e s  in t issues.  B u t  wi th  the i r  enc r ea s i ng  n u m b e r ,  the  d i f fus ion  
p r e s s u r e  g rows  wh ich  t hey  effect.  With  inc reas ing  t i s sue -d i f fus ion  
p ressure ,  however ,  the  p r e s s u r e  d i f fe rences  aga ins t  the  pos t cena l  diffu- 
s ion p r e s s u r e s  in  cap i l l a ry  b lood  d i m i n i s h  and  u l t i m a t e l y  d i s a p p e a r  com- 
p le te ly .  Wi thou t  p r e s s u r e  d i f fe rences  b e t w e e n  the  cap i l l a ry  b lood  and  the  
t i s sue  fluid,  the  t r a n s p o r t  of food m o l e c u l e s  f rom cap i l l a ry  b l o o d  to t i s sues  
s tops .  Tha t  w o u l d  m e a n  dea th  in a few days .  To p r e v e n t  it, s u r p l u s  food 
m o l e c u l e s  in t i s sue  f lu ids  w h i c h  are  no t  r e s o r b e d  f rom the  cells m u s t  be  
c h a n g e d  in a m o l e c u l a r  form w h i c h  p r o d u c e s  no d i f fus ion  p ressure .  Tha t  
m o l e c u l a r  form is the  w a t e r - u n s o l u b l e  s to r ing  molecu le ,  wh ich  p r o d u c e s  
a l m o s t  no d i f fus ion  pressure .  I t  is m e t a b o l i c a l l y  inact ive .  To change  sur- 
p lus  mo lecu l e s  in to  m e t a b o l i c a l  inact iv i ty ,  the  ex i s t ence  of a s to rage  
mo lecu l e  for  each  food m o l e c u l e  in connec t ive  t i s sues  is of vi ta l  impor -  
tance .  

About storage molecules in subcutaneous and connective tissue 

Storage molecules are unsoluble in water. Thereby they are chemically 
and metabolically inactive and storable. 

Fat is stored as water-unsoluble triglyceride in the fat cells of sub- 
cutaneous tissues. For transportation it is changed by dehydration into 
water-soluble glycerin and fatty acids. 

Carbohydrates are stored in two different molecules, glycogen, a pure 
polysaccharide and mucopolysaccharide, an aminosugar. The glycogen is 
located in liver, kidneys and muscle cells, the mucopolysaccharide in 
connective tissue and basement membranes of blood vessels. The sugar 
content of mucopolysaccharide store is conspicuously larger than that of 
the glycogen store, which suffices only from meal to meal. The building up 
of glucose to glycogen depends on insulin, the building up of mucopoly- 
saccharide is independent of insulin. 

Waterappears in the body in two forms, as active, hydrodynamic water 
and as inactive, stored water. Active water functions as transportation 
means extracellularly and as reaction part intracellularly. Inactive water is 
stored between the fibres of the mucopolysaccharide molecule and in its 
domain (Figure 6). 

The mucopolysaccharide molecule is not compact, but open at its 
outside. Thereby it can extend its storing power for some distance into its 
surrounding. That surrounding is called its domain. The water in the 
mucopolysaccharide and in its domain is stored, that means immobilized, 
bound to the mucopolysaccharide. The stored water neither can mix itself 
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with  the water  of the t issue stream, nor  can other  molecules  - for ins tance 
glucose or oxygen  - use the stored water  for t ranspor ta t ion  by flowing 
t h rough  the molecule.  On the  contrary,  in the storage state the water  is 
inpenet rable  for f lowing water  and for all other  molecules.  Stored water  
canno t  mix  itself with pass ing f lowing water. Therefore  too m u c h  
mucopolysacchar ide ,  s tored in the tissues, can become  a h indrance  to the 
f lowing water  of the t issue stream, endanger ing  the cell supply. 

The mucopo lysaccha r ide  is evolut ionari ly  the oldest s torage molecule  
of the multicellulars.  It  lies extracellularly, somewha t  primitively in amor-  
phic  masses  be tween  the  cells. Its bui lding up  and breaking down  occurs  
by  mos t  s imple synthes is  and hydrolys is  wi thou t  a compl ica ted  enzyme  
spectrum.  It  needs  no insulin. I t  stores sugar, prote in  (NH 2) fat and water  
in one molecule.  All those part iculars characterize the molecule as belong- 
ing to a very  early phase  of evolution. 

The intracellular  s torage of glucose as g lycogen  in liver and muscle  
cells, the intracellular s torage of fat ty acids as t r iglyceride in specified fat 
cells of connec t ive  tissues, and the intracellular s torage of protein in form 
of enzyme  mult ipl icat ion was developed at a m u c h  later date in evolution, 
when  specific s tor ing cells and specified enzymes,  in part icular  insulin, for 
bui lding up and  breaking  d o w n  the storing molecule  were developed. 

As storage and destorage of the foodstuffs  "sugar,  protein,  fat and 
water"  is easily pe r fo rmed  wi th  mucopolysacchar ide ,  and as it is mos t  
near  to all cells, this molecule  is used in the first place for storage or for 
dis t r ibut ion accord ing  to cellular want.  

Mucopolysacchar ide ,  however ,  is an amino-sugar  molecule.  How can it 
store protein? The explanat ion is simple: E n d o g e n o u s  prote in  synthesis  
can occur  if enough  amino acids are available. E n d o g e n o u s  amino-acid 
synthesis  can occur  .if two  condi t ions  are fulfilled, 
1. the provis ion of the C skeleton of amino acids, and 
2. the amino group  for the t ransaminizat ion of the C skeleton. 

As the C skeleton can be taken f rom fat metabol i sm as well as f rom 
ca rbohydra te  metabol ism,  the amino group is the l imit ing factor  of 
endogenous  prote in  synthesis.  Therefore  it is sufficient if mucopolysac-  
charide stores amino groups  for prote in  synthesis.  

Col lagen  appears  in m a n y  different molecular  forms in the h u m a n  
body.  The reason for this p o l y m o r p h i s m  is that  collagen has to perform, 
apar t  f rom protein-storing,  m a n y  other  funct ions  in the different  organs of 
the body.  Therefore  even  the collagen molecules  of connec t ive  tissue and 
basemen t  m e m b r a n e  are different. For  the purpose  of storing, the poly- 
m o r p h i s m  of collagen is of no impor tance ,  bu t  only its prote in  character.  

T h e  ca l c ium,  p h o s p h a t e ,  a n d  c a r b o n a t e  s t o r e  is the bone,  t he  i ron  s t o r e  
the Kupffer ' s  cells of the  liver, evolut ionari ly bo th  be longing to the 
mesoderm,  like all o ther  s torage tissues. 

F o o d  d i s h  a n d  f o o d  s t o r e  

Evolu t ion  has set this main  store for all nutr i t ion molecules  at the 
opt imal  place of the body,  the connect ive  tissue. By  that  location, connec-  
tive t issue can per form its double-funct ion,  being hydrocul ture  as well as 
store for all foodstuffs ,  in wh ich  all cells are swimming.  By  those  qualities 
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Fig. 1. Norma l  c o n n e c t i v e  t i s sue  of a no rma l ly  n o u r i s h e d  pe r son .  A. M a x i m o w  (1927) 

Fig. 2. Fat  s torage  in an o v e r n o u r i s h e d  pe r son .  A. M a x i m o w  (1927) 

Fig. 3. P ro t e in  s to rage  in an o v e r n o u r i s h e d  person .  A. M a x i m o w  (1927) 
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of the store, each cell of the body  is able to pick up any food molecule  at 
any  m o m e n t  out  of t issue fluid, and, if wan t  arises, to call off every food 
molecule  f rom the everywhere-present  store wi thout  delay by long trans- 
por ta t ion ways. Even  the mos t  genial cons t ruc tor  could not  have solved 
this double- funct ion  of food supply  and food storage for 60 trillion body  
cells bet ter  than  evolut ion did. If  food distr ibution for only 4 billion living 
people on this earth would  be equivalent  to evolution, n o b o d y  would  
suffer hunge r  or even die of it. 

S u b c u t a n e o u s  t issue consists  of intertwist ing collagen and elastic fi- 
bers in a g round  subs tance  of mucopolysacchar ide ,  the latter changing  its 
state be tween  sol and gel. I t  takes par t  in the s t ructure  of all organs and is 
located subcu taneous ly  and be tween  capillary wall and cells. 

The s t reaming condi t ions  of water  in connect ive  tissue are similar to 
those of a well-drained swamp.  The diffusion and filtration stream, slowly 
flowing th rough  the connect ive  tissue, is a solution of fluid food, food for 
the cells. The flow of the t issue s t ream is dr iven by  the capillary diffusion 
and filtration pressures  and the massaging pressures  of body  movements ,  
its compos i t ion  of food molecules  is control led by  the cells, replenished by 
central  regulations,  drained by l y m p h  capillaries and venoles. 

The phys io log ica l  s torage o f  prote in  according to our  doctr ine  

The necessi ty  of protein storage arises when  in overnutr i t ion the pro- 
te in-blood level rises. Hyperpro te inemia  is a dangerous  si tuation in 
metabol ism.  It  dis turbs  the rheological  qualities of blood by increasing 
viscosity, retards by hyperoncos i s  the water  filtration f rom capillaries into 
tissues. Unl imi ted  increase of hyperpro te inemia  would  quickly lead to 
death. Endothel ia l  cells stop this dangerous  deve lopmen t  by taking albu- 
min out  of blood, put t ing  it on basement  membranes .  F rom here, a lbumin 
passes t h r ough  the pores of basement  m e m b r a n e s  into tissues. Tissue cells 
t ransform a lbumin  into collagen and put  it on the collagen fibers of 
connect ive  t issues which  th icken  thereby.  This prote in  storage runs paral- 
lel to the fat s torage in the tissues dur ing the deve lopment  of obesity. We 
have seen the results of this physiological  s toring process  of fat and 
protein in subcu taneous  tissues in the Figures  1-3 before. 

B u t  wha t  is  the  b a s e m e n t  m e m b r a n e ?  

Basemen t  membrane ,  blood, and connect ive  t issues are derived from 
the mesoderm.  They  are a genetic and funct ional  unity. The basement  
m e m b r a n e  is c o m p o s e d  of the same material  as connect ive  tissue, collagen 
and mucopolysacchar ide ,  only its kni t t ing is tighter. They  both grow 
thicker  and t ighter  in overnutr i t ion (Fig. 17 c) th inner  and looser in hunger  
(Fig. 17 a). So it is obvious  that  basemen t  m e m b r a n e  fulfills the same 
storage funct ions  as the connect ive  t issue itself, being part  of it. 

Changes  o f  capi l lary-basement  m e m b r a n e  in h u n g e r  

The d iminu t ion  of cap i l la ry-basement -membrane  (BM) thickness  in 
long-lasting hunge r  has not  been invest igated in electronic-microscopical  
research. However ,  exper imenta l  scurvy ,  which is connec ted  with contin-  
uous  hunger ,  has been  examined  electron-microscopical ly  by several 
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Fig. 4. Tissue  of o m e n t u m  f rom a no rma l ly  n o u r i s h e d  hea l thy  person .  The re  is 
co l lagen (C) and  a fi l led fat cell  (F). A. M a x i m o w  (1927) 

Fig. 5. T i s sue  of o m e n t u m  f rom a r abb i t  a f ter  a long  pe r iod  of hunger .  (Fz) Fa t  cells  
are emp ty ,  co l lagen  has  d i s a p p e a r e d  comple te ly .  A. M a x i m o w  (1927) 
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groups  of sc ient is ts .  H. H. R. F r i ede r i c i  et  al. (1966) gave a b o u t  the i r  
s c u r v y - e x p e r i m e n t s  the  fo l lowing  repor t :  

"The  an ima l s  r ece iv ing  the  v i t amin  C-def ic ient  d ie t  e v i d e n c e d  a 
dec rea se  in v igor  and  ac t iv i ty  b e g i n n i n g  on a p p r o x i m a t e l y  the  14th d a y  of 
the  e x p e r i m e n t .  I t  fo l lowed  loss  of appe t i t e ,  fa i lure  to gain  weight ,  loss  of 
vigor,  swel l ing  and  t e n d e r n e s s  of knee  joints .  The  an ima l s  were  sacr i f i ced  
w h e n  scu rvy  was  obv ious  bu t  before  the  d e v e l o p m e n t  of severe  i nan i t i on  
and]or  of m a r a n t i c  s t a t e . . .  The  h u n g e r  of the  an ima l s  was  qu i t e  appa-  
rent ."  

AuthoFs"  c o m m e n t :  

Due to F r i e d e r i c i ' s  repor t ,  one m u s t  be aware  tha t  of the  s y m p t o m s ,  the  
an ima l s  d e v e l o p e d  some  were  caused  b y  hunger ,  o the r s  by  scurvy.  

Frieder ic i  con t inues :  

" C o m p a r e d  wi th  the  cont ro l s  the  cap i l l a ry  BM of s co rbu t i c  an imals  was 
t h i n n e r  and  a p p e a r e d  exces s ive ly  t enuous ,  whi le  t he re  was  a c o n c o m i t a n t  
r e d u c t i o n  in co l lagen  fibrils.  I nd i s t i nc t  de l im i t a t i ons  of BM m a d e  it 
u n s u i t a b l e  for  p rec i se  m e a s u r e m e n t .  BM also s e e m e d  to be  less  effect ive 
as a re la t ive  ba r r i e r  in sco rbu t i c  an imals :  When  the t r ace r  (ferritin) was 
seen w i th in  in t e rce l lu l a r  gaps,  it  t e n d e d  to pass  the  BM as well.  Per icap i l -  
la ry  co l lagen  f ibr i ls  s e e m e d  to be c o n s i d e r a b l y  r e d u c e d  in the i r  n u m b e r  in 
t hose  an ima l s . "  (H. H. R. F r i ede r i c i  e t  al., L a b o r a t o r y  Inves t iga t ion ,  15, 
p. 1442-1458; 1966). 

Those  cr i te r ia  out  of F r i ede r i c i ' s  s cu rvy - r epo r t  are the  c o n s e q u e n c e s  of 
p ro t e in  hunger ,  in  w h i c h  the  an ima l s  got  in to  d u r i n g  the  e x p e r i m e n t .  They  
are the  s ame  as resu l t  of long- las t ing  p ro t e in  h u n g e r  in man,  in par t icu la r :  
D i m i n u t i o n  of co l l agen -con ten t  of BM and  in te rce l lu l a r  t i ssues ,  l ead ing  to 
an a t t enua t i on  of BM and  in t e rce l lu l a r  t i ssues .  T h e r e b y  the  d i a m e t e r  of 
BM b e c o m e s  smal ler ,  the  d i a m e t e r  of BM-pores  and  the  B M - p e r m e a b i l i t y  
larger.  (F r ieder ic i ' s  c r i t e r ia  of p ro t e in  h u n g e r  on connec t ive  t i ssues ,  the  
d i m i n u t i o n  of co l l agen  f ibers ,  we have  d e m o n s t r a t e d  a l r eady  wi th  our  
F igu re s  1-5.) So F r i e d e r i c i ' s  resul ts ,  the  B M - d i m i n u t i o n  in scu rvy  hunger ,  
fill the  las t  gap  in the  cha in  of p roof  for  our  doct r ine .  

The  t w o  s t o r i n g  doc t r i ne s  

The p r e s e n t l y  va l id  doc t r ine  of nu t r i t i on  c la ims  t ha t  "in ove rnu t r i t i on  
all su rp lus  ca lor ies  are  s to red  as fat, and  obes i ty  is the  on ly  c o n s e q u e n c e  of 
overnu t r i t ion" .  In  our  doc t r ine ,  however ,  each  food m o l e c u l e  has its own 
s tor ing  m o l e c u l e  in connec t ive  t issue.  Mind  the  b ig  d i f fe rence  b e t w e e n  the 
two doc t r i ne s  and  t ake  no t ice  tha t  we have  all the  proofs  for the  state-  
m e n t s  of our  doc t r ine ,  namely :  

Al l  m o l e c u l e s  w h i c h  we call  s to rage  mo lecu l e s  have  as c o m m o n  charac-  
te r i s t ics  the  fo l lowing  qual i t ies :  
1. They  are  u n s o l u b l e  in w a t e r  
2. They  all m u l t i p l y  in o v e r n o u r i s h m e n t  and  d i m i n i s h  in h u n g e r  
3. The i r  s to r ing  p lace  in connec t ive  t i s sue  is op t i m a l  for all of them.  

In  sp i t e  of t hose  equa l  qua l i t i es  and  func t ions ,  the  p r e s e n t  doc t r i ne  
g ran t s  t he  t i t le  of a " s to r ing  m o l e c u l e "  on ly  to the  fat, no t  to co l lagen  and  
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Fig. 6. Mucopolysaccharide molecule. (Luscombe and Phelps, 1967) 

Fig. 6 a. Size-differences of molecules. Hyaluronic acid is a part of the mucopoly- 
saccharid molecule. K. H. Knese (1979). 

n o t  to  m u c o p o l y s a c c h a r i d e .  T h a t  is i l logical .  Of course ,  al l  t h r e e  are  s t o r i ng  
m o l e c u l e s  a n d  m a n y  o the r  k i n d s  of m o l e c u l e s ,  too. 

Pathology of protein transport and storage in man 
According to a speech in the University UmeA, Sweden,  April 16,1980 

Disturbance of protein transport through basement membranes 

B a s e m e n t  m e m b r a n e  is the  b o t t l e n e c k  of the  p r o t e i n - t r a n s p o r t  c ha n -  
ne l s  f r o m  cap i l l a ry  b l o o d  to s u b c u t a n e o u s  t i ssues .  T h e  d i a m e t e r s  of its 
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pores  v a r y  b e t w e e n  28 a n d  70 A (F. H a m m e r s e n  1974, J.  E ig le r  1970, B. 
H u l m e  1975). 

Mo lecu l e s  w i t h  s m a l l e r  d i a m e t e r s  pass  the  pores  w i t h o u t  d i f f icul ty .  Al l  
food m o l e c u l e s  h a v e  c o n s i d e r a b l y  sma l l e r  d i a m e t e r s ,  s m a l l e r  t h a n  t he  
s m a l l e s t  d i a m e t e r s  of b a s e m e n t - m e m b r a n e  pores ,  e x c e p t  a l b u m i n ,  w h i c h  
is p ro te in .  

Wi th  its m e a s u r e m e n t  of 38 a g a i n s t  150 A (R. G. G a l a s k e  et  al., 1975), 
a l b u m i n  is l a rger  t h a n  t he  s m a l l e r  po res  of b a s e m e n t  m e m b r a n e s .  T h e  
t r a n s p o r t  of p r o t e i n  t h r o u g h  t he  b a s e m e n t  m e m b r a n e  the re fo re  is a c c o m -  
p a n i e d  b y  t he  o b s t r u c t i o n  of the  s m a l l e r  pores ,  w h i c h  r e p r e s e n t  t he  
m a j o r i t y  of b a s e m e n t - m e m b r a n e  pores  (F. H a m m e r s e n  1974). 

The compensation of congesting hyperproteinemia is the pathogenesis of 
essen t ia l  h y p e r t e n s i o n  

A n  e x a m p l e  of a c o n g e s t e d  b a s e m e n t  m e m b r a n e  s h o w s  Figure  7. I n  
th i s  e x p e r i m e n t  (M. G. F a r q u h a r  1964) a ra t  go t  a n  i n t r a v e n o u s  i n j e c t i o n  of 
ferr i t in .  F e r r i t i n  is a p r o t e i n  m o l e c u l e  w i t h  an  i ron  core  ( d i a m e t e r  100 A). 
T h e  i r o n  core  m a k e s  t he  f e r r i t in  v i s ib l e  i n  t h e  p ic tu re .  T h e  fe r r i t in  e n t e r s  
the  w i d e  e n t r a n c e  of pores  ( d i a m e t e r  180 A), b u t  in  the  n a r r o w  m i d d l e  pa r t  
of the  po re  ( d i a m e t e r  s m a l l e r  t h a n  70 A), f e r r i t in  gets  t r a p p e d .  

E a c h  t r a p p e d  fe r r i t in  m o l e c u l e  o b s t r u c t s  one  pore  of b a s e m e n t  m e m -  
b rane .  Le t  u s  a s s u m e  t h a t  i n  th i s  p i c t u r e  ha l f  of t he  to ta l  d i a m e t e r  of all  

Fig. 7. Capillary of a rat which received a ferritin injection intraveneously 1 hour 
before death. Ferrit in molecules are in the capillary and in the lamina interna of 
basement  membrane.  Before the lamina densa the ferritin got trapped. It occludes 

the pore. (M. G. Farquhar et al. 1964). 
BM = capillary basement  membrane,  f = fenestra of the endothelial cells, cm = 

epithelial cell membrane.  
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b a s e m e n t - m e m b r a n e  pores  were  obs t ruc t ed .  Then  on ly  half  the  phys io log-  
ical  cap i l l a ry  wa te r - f i l t r a t ion  ra te  cou ld  pass  t h r o u g h  those  m e m b r a n e s .  
The  cells,  however ,  need  the  whole  of the  phys io log ica l  wa te r  f i l t ra t ion  
rate.  Regu la t ions  the re fo re  m u s t  inc rease  the  p r e s s u r e  of w a t e r  f i l t ra t ion.  
Tha t  is a t t a ined  by  e leva t ing  the  b lood  p re s su re  accord ing ly .  This  exper i -  
m e n t  d e m o n s t r a t e s  t ha t  b a s e m e n t - m e m b r a n e  o b s t r u c t i o n  l eads  to hyper -  
t ens ion  (G. S i m o n  1976, C. C. Miche l  1974). I t  is tha t  k i n d  of h y p e r t e n s i o n  
w h i c h  ar i ses  f rom overnu t r i t ion .  The  p a t h o g e n i c  fac tor  in th is  overnu t r i -  
t ion  h y p e r t e n s i o n  is the  su rp lus  food-pro te in .  

The  regu la t ion  s c h e m e  and  a im o f  essen t ia l  h y p e r t e n s i o n  

The increase  of b lood  p ressure ,  c o m p e n s a t i n g  the  d i m i n u t i o n  of base-  
m e n t - m e m b r a n e  p e r m e a b i l i t y  for water ,  p r o d u c e s  the  s y m p t o m s  of essen-  
tial  h y p e r t e n s i o n  by  the  fo l lowing s teps  of regu la t ions :  If in s t r i a ted  
musc l e s  the  ra te  of cap i l l a ry  wa te r  f i l t ra t ion  dec l ines  by  d i m i n i s h e d  base-  
m e n t - m e m b r a n e  pe rmeab i l i t y ,  hyd ros t a t i c  t i s sue  p r e s s u r e  s inks.  L o w e r e d  
h y d r o s t a t i c  t i s sue  p ressure ,  however ,  is the  a d e q u a t e  i m p u l s e  for s m o o t h  
musc l e  cells, wh ich  are  loca ted  at  the  ou t s ide  of capiUaries ,  to e xc r e t e  
renin.  With t i s sue  fluid,  the  r en in  i m p u l s e  c o m e s  t h r o u g h  the  wai l  of 
veno les  in to  the  b lood  and  to the  r egu la to ry  cen t re  of the  brain,  g iv ing  
i n fo rma t ion  the re  a b o u t  the  fall of h y d r o s t a t i c  p r e s s u r e  in musc l e  t i ssues .  
Reac t ing  on this  in fo rmat ion ,  the  cen t re  emi t s  s y m p a t h i e o t o n i c  impu l se s ,  
by  w h i c h  the  hea r t - t ime  v o l u m e  increases .  This  inc rease  e leva tes  the  
ar ter ia l  and  cap i l l a ry  b lood  p re s su re s  and  ra ises  the  wa te r - f i l t r a t ion  ra te  
in to  the  u n d e r w a t e r e d  m u s c l e  t i s sues  to normal i ty .  In  th is  regu la t ion ,  the  
ar te r io les  and  cap i l l a r ies  wi th  d i m i n i s h e d  b a s e m e n t - m e m b r a n e  pe rmea-  
b i l i ty  are far d i l a t ed  so t ha t  the  m a x i m u m  effect  of i nc r ea sed  hea r t  ac t ion  
is d i r e c t e d  to the  bene f i t  of t i ssues ,  l ack ing  water ,  whi le  all o the r  capi l-  
la r ies  of the  b o d y  wi th  n o r m a l  b a s e m e n t - m e m b r a n e  p e r m e a b i l i t y  have  
cons t r i c t ed  a r te r io les  (J. Brod,  1963) for s a f eg ua r d i ng  those  cells in n o r m a l  
w a t e r e d  t i s sues  aga ins t  a pa tho log ica l  overwater ing .  Af te r  c o m p l e t i o n  of 
this  regu la t ion ,  the  hea r t - t ime  v o l u m e  can r e tu rn  to n o r m a l  again,  as the  
h y p e r t e n s i o n  f rom n o w  on is k e p t  h igh  b y  the  s p a s m  of the  a r te r io les  in 
the  c i r cu la t ion  areas  of cap i l l a r ies  wi th  n o r m a l  pe rmeab i l i t y .  The  resu l t  of 
this  c o m p e n s a t i o n  is the  r e s to ra t ion  of n o r m a l  f i l t ra t ion  ra tes  in all capil-  
laries,  in those  wi th  r e d u c e d  b a s e m e n t - m e m b r a n e  p e r m e a b i l i t y  as wel l  as 
in the  o thers  wi th  n o r m a l  pe rmeab i l i t y .  

Filter change and glacier transport 

But  now the  ques t i on  ar ises:  How can a lbumin ,  wh ich  is the  t r a n s p o r t  
m o l e c u l e  of pro te in ,  u n d e r  phys io log ica l  cond i t i ons  p e r m e a t e  b a s e m e n t  
m e m b r a n e s  w i thou t  o b s t r u c t i n g  them?  The  a n s w e r  is: The  f i l ter  change  
t akes  care  of that :  In  the  p rocess  of f i l ter  change ,  the  endo the l i a l  cel ls  t ake  
a l b u m i n  f rom the  b lood,  t r ans fo rm it in to  col lagen,  d e p o s i n g  it as a new 
laye r  or f i l ter  on  the  inner  s ide  of b a s e m e n t  m e m b r a n e ,  whi l e  a t  the  s ame  
t ime  the  ep i the l i a l  cel ls  b r e a k  off f rom the  ou t s ide  of the  b a s e m e n t  
m e m b r a n e  the  o ldes t ,  mos t  o b s t r u c t e d  filter. As  th is  p roces s  goes  on 
c o n t i n u o u s l y  on bo th  s ides ,  f i l ter  change  goes  on c o n t i n u o u s l y  as well.  
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S i m u l t a n e o u s l y  the  s u b s t a n c e  of b a s e m e n t  m e m b r a n e  shif ts  s lowly  f rom 
ins ide  to outs ide .  We call  t ha t  "g lac ie r  s t ream".  Big mo lecu l e s  wi th  d i ame-  
ters  l a rger  t han  pore  d i a m e t e r s  p e r m e a t e  b a s e m e n t  m e m b r a n e  wi th  
g lac ier  s t ream.  We call  t ha t  "g lac ie r  t r anspor t " .  

As long  as p ro t e in  t r a n s p o r t a t i o n  is low, po re  o b s t r u c t i o n  and  f i l ter  
change  are  low as well .  If, however ,  p ro te in  t r a n s p o r t  and  pore  o b s t r u c t i o n  
increase ,  f i l ter  change  acce le ra tes  equal ly .  In  hea l thy  persons ,  th is  phys -  
io logical  f i l ter  c h a n g e  k e e p s  the  t ho rough fa r e  t h r ough  b a s e m e n t - m e m -  
b r a n e  pores  open.  B u t  in sp i te  of f i l ter  change,  the re  can de ve l op  a 
t r a n s p o r t  h i n d r a n c e  t h r o u g h  b a s e m e n t - m e m b r a n e  pores .  

B a s e m e n t - m e m b r a n e  t h i c k e n i n g  i s  t he  p a t h o g e n e s i s  o f  a d u l t  d i a b e t e s  

If in p ro t e in  ove rnu t r i t i on  the  onf low of p ro te in  mo lecu le s  on the  
b a s e m e n t  m e m b r a n e s  b e c o m e s  q u i c k e r  and  more  c onc e n t r a t e d  t han  
endo the l i a l - ep i the l i a l  cel ls  can  s p e e d  up  the  f i l ter  change ,  b a s e m e n t  mem-  
b ranes  o b s t r u c t  p rogress ive ly ,  the  ou t f low of a l b u m i n  out  of b lood  into the  
t i s sues  d imin i shes ,  the  a l b u m i n  b lood  level  rises.  I t  is the  second  t ime  tha t  
h y p e r p r o t e i n e m i a  occurs  in overnu t r i t ion ,  b u t  the  p r e s e n t  s i tua t ion  of 
m e t a b o l i s m  is d i f fe ren t  f rom the  former .  In  the  first  h y p e r p r o t e i n e m i a ,  
b a s e m e n t - m e m b r a n e  pores  were  open,  so tha t  supe r f l uous  b lood  a l b u m i n  
could  pass  in to  the  t i s sues  for s torage.  In  the  p r e s e n t  h y p e r p r o t e i n e m i a ,  
the  o b s t r u c t e d  b a s e m e n t  m e m b r a n e  ho lds  b a c k  the  onf low of a lbumin ,  
caus ing  h y p e r p r o t e i n e m i a .  Endo the l i a l  cel ls  of cap i l l a r ies  s top  this  
d a n g e r o u s  d e v e l o p m e n t  by  t ak ing  a l b u m i n  out  of the  b lood,  s to r ing  it as 
co l lagen  on b a s e m e n t  m e m b r a n e s .  Such  p ro te in  s to rage  m a k e s  the  b lood  

Fig. 8 a. Capillary section of a healthy person. 

Fig. 8 b. Capillary section of an adult diabetic. The same magnification. Basement 
membrane (BM) thickened. By J. M. B. Bloodworth jr. 1964. 



14 Zeitschrift fi~r Ern~hrungswissenschaft, Band 20, Heft i (1981) 

thinner,  but  th ickens  basemen t  membranes .  Thicken ing  up  to 1400 A is 
physiological  (M. D. Siperstein et al., 1973). As, however ,  protein overnutri-  
t ion goes on, storage of a lbumin  goes on as well. So basemen t  m e m b r a n e s  
th icken to 3000 A and more  (M. D. Siperstein et al., 1973). Figure  8 shows 
the 10O0-A-thick basemen t  m e m b r a n e  of a hea l thy  man  and the 3000-A- 
thick basement  m e m b r a n e  of a diabetic. We today  k n o w  that  all r isk-factor 
pat ients  have th ickened  basemen t  membranes .  But  we do not  k n o w  
whether  those th ickenings  have any  relevance to the pat ient  or his disease. 
To solve this problem,  we begin with the  dr iv ing  p o w e r  for  m o l e c u l e  
passage  through b a s e m e n t  m e m b r a n e s .  The t ranspor t  of food molecules  
f rom capillary blood into t issues goes t h rough  capillary wails. Their  base- 
m e n t  m e m b r a n e s  oppose  against  the passage with a resistance, the 
s t reaming resistance. Energy  is required  for ove rcoming  it. 

That  energy  is delivered by the diffusion pressure  of permeat ing  
molecules.  The higher  the blood level of a substance,  the h igher  is its 
diffusion pressure.  The blood levels of permea t ing  molecules  therefore  
have to have always that  he ight  which  produces  diffusion pressures by  
which  the s t reaming resistance of basemen t  m e m b r a n e  is overcome.  For  
the permeat ion  of normal  basemen t  m e m b r a n e s  of heal thy persons,  nor- 
mal diffusion pressures  are sufficient, that  means:  normal  b lood-sugar  
level, normal  b lood- insuhn level, normal  b lood-oxygen  tension,  normal  
blood pressure  etc. But  now the quest ion arises: H o w  do m o l e c u l e s  
p e r m e a t e  through t h i c k e n e d  b a s e m e n t  m e m b r a n e s ?  The food molecules  
permeate  basement  m e m b r a n e s  by diffusion. The diffusion t ime grows 
with the second po tence  of distance, that  means  (for our  question), of 
ba semen t -membrane  thickening.  Therefore  m e m b r a n e  th ickening 
diminishes  m e m b r a n e  permeabil i ty.  As the basemen t  m e m b r a n e  in this 
diabetic (Fig. 8 b) is 3 t imes th icker  than in the heal thy person (Fig. 8 a), 
the diffusion t ime of glucose in this diabetic is 9 t imes longer  than  in the 
heal thy person,  the cells of the diabetic get  only '/9 of the glucose of a 
hea l thy  person. The cells of the diabetic, however ,  need (eeteris paribus) 
the same a m o u n t  of glucose as the heal thy person.  The regulat ions there- 
fore m u s t  increase the diffusion pressure  of blood glucose for speeding up 
the glucose diffusion th rough  the th ickened  basemen t  membrane .  The 
diffusion pressure  of glucose depends  on its b lood level. The higher  the 
blood level, the h igher  is diffusion pressure. Regulat ions  elevate therefore 
the blood-sugar  level as long as its diffusion pressure  is high enough  to 
push  the physiological  diffusion rate of glucose th rough  the th ickened  
basemen t  membranes .  The regulat ions fulfill this compensa t ion  by pro- 
duc ing  an adequa te  hyperglycemia .  A hyperg lycemia  which  is not  pro- 
duced  by  nour ishment ,  but  by  regulat ion is called sugar-diabetes.  So the 
th ickened  basemen t  m e m b r a n e s  in patients with adult-diabetes are the 
cause of that  form of diabetes (L. Wendt  1949, M. D. Siperstein 1969). 

The e t io-pathogenes is  o f  hypercho le s t e ro l emia  

The molecule  d iameter  of LDL-  and VLDL-choles t ro l  molecules  is 
above 150 A, while the d iameter  of the basemen t  m e m b r a n e  pores is be low 
100 A. Excep t  for the H D L  with diameters  smaller  than 100 A, all other  
cholestrol  molecules  cannot  permeate  basemen t  m e m b r a n e s  (Figure 9). 
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Fig. 9. Characterist ics of normal  l ipoproteins by D. Seidel  and G. Schettler,  1977. 
Sf-Wert = flotation-class in ultra-centrifuge, Prot. = protein, PL  = phosphol ipid,  

Chol. = cholesterol,  TG = tr iglycerid 

T h e r e f o r e  t h e  h i n d r a n c e  of  c h o l e s t r o l  p e r m e a t i o n  c a n n o t  b e  t h e  c a p i l l a r y  
b a s e m e n t  m e m b r a n e . "  

I n s t e a d ,  c h o l e s t e r o l  h i n d r a n c e  of  b a s e m e n t - m e m b r a n e  p e r m e a t i o n  
m u s t  b e  l o c a t e d  a t  a s p o t  of b l o o d  c i r c u l a t i o n  w h e r e  c h o l e s t e r o l  p e r m e a -  
t i on  u n d e r  p h y s i o l o g i c a l  c o n d i t i o n s  is u n h i n d e r e d .  O n e  of  t h e  few s p o t s  
w h e r e  t h a t  is  p o s s i b l e  is  t h e  l i v e r - s i n u s o i d  (Fig.  10). T h a t  t y p e  of c a p i l l a r y  
w a l l  is  m i s s i n g  t h e  b a s e m e n t  m e m b r a n e .  I t s  s u b e n d o t h e l i a l  s p a c e ,  t h e  
" D i s s ~ - s p a c e " ,  c o n t a i n s  o n l y  a s m a l l  r e s t  of b a s e m e n t - m e m b r a n e  t i s sue ,  
v e r y  t h i n  r e t i c u l a r  f i b e r s  w i t h  l a r g e  o p e n i n g s ,  p a s s a b l e  for  l a r g e  m o l e c u l e s  
l i k e  c h o l e s t e r o l  ( L D L  a n d  V L D L ) .  T h r o u g h  t h i s  t h o r o u g h f a r e  u n d e r  p h y s -  
i o l o g i c a l  c o n d i t i o n s ,  r e g u l a t i o n s  c a n  l o w e r  a n  e l e v a t e d  c h o l e s t e r o l  b l o o d  
l e v e l  a f t e r  a c h o l e s t e r o l - r i c h  m e a l  b y  s h i f t i n g  t h e  c h o l e s t e r o l  s u r p l u s  f r o m  
t h e  b l o o d  in to  t h e  b i l e  d u c t s .  A t  s u c h  o c c a s i o n s ,  t h e  c h o l e s t e r o l  t a k e s  i ts  
w a y  f r o m  t h e  s i n u s o i d a l  b l o o d  t h r o u g h  t h e  " f e n e s t r a e "  of  t h e  e n d o t h e l i a l  
ce l l - l aye r ,  t h r o u g h  r e t i c u l a r  f i b e r s  of D i s s ~ - s p a c e ,  t h r o u g h  ce l l  m e m b r a n e  
a n d  p l a s m a  of  t h e  l i v e r  cel l ,  t h r o u g h  t h e  w a l l  of  t h e  b i l e  d u c t u l e s  d o w n  t h e  
b i l e  d u c t s  e i t h e r  for  s t o r a g e  in to  t h e  g a l l b l a d d e r  or  for  e x c r e t i o n  in to  t h e  
b o w e l s .  A l l  c h o l e s t e r o l  f o o d  w h i c h  is r e s o r b e d  b y  t h e  b o w e l s  goes  in to  t h e  
b l o o d  a n d  c a n  l e a v e  i t  a l m o s t  o n l y  b y  th i s  t h o r o u g h f a r e .  A l l  c h o l e s t e r o l -  
l e v e l - l o w e r i n g  m e c h a n i s m s  a r e  l o c a t e d  in  t h e  e n t e r o - h e p a t i c  c h o l e s t e r o l  
c i r c u l a t i o n  ( d o w n b r e a k  of  t h e  c h o l e s t e r o l  in  t h e  l i v e r  cel l ,  c h o l e s t e r o l  
s t o r a g e  in  t h e  g a l l b l a d d e r ,  c h o l e s t e r o l  e x c r e t i o n  i n to  t h e  bowe l s ) .  T h e  
c h o l e s t e r o l - b l o o d  c i r c u l a t i o n  p o s s e s s e s  n o n e  of  s u c h  c h o l e s t e r o l - l o w e r i n g  
m e c h a n i s m  e x c e p t  t h e  t h o r o u g h f a r e :  D i s s ~ - s p a c e  to  l i ve r  cel l .  A s  l o n g  as  
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Fig. 10. The way of cholesterol  from capil lary blood through Diss6 space and liver 
cell into the gall capillary. 

t h i s  t h o r o u g h f a r e  is  o p e n ,  t h e  c h o l e s t e r o l  l eve l  in  t h e  b l o o d  is a l w a y s  k e p t  
in  n o r m a l  b a l a n c e ,  t h e  " e s s e n t i a l "  h y p e r c h o l e s t e r o l e m i a  c a n n o t  d e v e l o p .  
B u t  if in  o v e r c o n s u m p t i o n  of  p r o t e i n  f o o d  e n d o t h e l i a l  ce l l s  of l i v e r  
s i n u s o i d s  s e c r e t e  s u r p l u s  b l o o d  p r o t e i n  o n  r e t i c u l a r  f i b r e s  of  D i s s 6 - s p a c e  
(Fig.  11), t h e  f i b e r s  t h i c k e n .  T h i s  w a s  p u b l i s h e d  b y  m y  t e a c h e r ,  R. R6s s l e ,  
a s  e a r l y  a s  1907. B y  t h i s  t h i c k e n i n g  of f i b e r s  t h e  t h o r o u g h f a r e  n a r r o w s ,  
c h o l e s t e r o l  c o n g e s t s  b a c k  in to  t h e  b l o o d ,  c a u s i n g  t h e  c o n g e s t i v e  " e s s e n -  
t i a l "  h y p e r c h o l e s t e r o l e m i a .  T h e  e n d o t h e l i a l  ce l l s ,  n o t  t o l e r a t i n g  t h e  con-  
g e s t i v e  h y p e r c h o l e s t e r o l e m i a ,  r e s o r b  t h e  s u r p l u s  c h o l e s t e r o l  a n d  s e c r e t e  i t  
s u b e n d o t h e l i a l l y .  A s  far  as  e n d o t h e l i a l  ce l l s  of  a r t e r i e s  a r e  c o n c e r n e d ,  
c h o l e s t e r o l  is s e c r e t e d  on  a r t e r i a l  i n t i m a ;  in  t h e  l o n g  run ,  t h a t  l e a d s  to  
a t h e r o s c l e r o s i s .  

The  third compensa t ion  o f  conges t i ve  h y p e r p r o t e i n e m i a  is the  path-  
ogenes i s  o f  arteriosclerosis  

T h e  c o n t i n u o u s  s t o r i n g  of  p r o t e i n  on  c a p i l l a r y  b a s e m e n t  m e m b r a n e s  
e n d s  a t  l a s t  w i t h  o v e r f i l l i n g  of  c a p i l l a r y  m e m b r a n e s ,  so  t h a t  c a p i l l a r y  
e n d o t h e l i a l  ce l l s  h a v e  to r e d u c e  t h e i r  s t o r a g e ,  w h i l e  p r o t e i n  o v e r n u t r i t i o n  
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Fig. 11. Protein storage on collagen fibers in Diss~-space of the liver: The dark lines 
between liver cells are th ickened fibers in Diss~-space (subendothelial  space). 

Robert  R6ssle (1908) 

g o e s  on.  S o  p r o t e i n  c o n g e s t i o n  in to  t h e  b l o o d  i n c r e a s e s ,  e l e v a t i n g  t h e  
p r o t e i n  b l o o d  l e v e l  aga in .  " T h e  m a j o r i t y  of  a r t e r i o s c l e r o s i s  f o r m s  a re  
r e l a t e d  to  a d i s t u r b a n c e  of t h e  s e e p i n g  of  b l o o d  p l a s m a "  (W. D o e r r  1978). I t  
is t h e  t h i r d  t i m e  t h a t  ~ y p e r p r o t e i n e m i a  o c c u r s  in  o v e r n u t r i t i o n ,  b u t  a g a i n  
t h e  s i t u a t i o n  is d i f f e r e n t :  I n  t h e  f i r s t  t i m e  of  h y p e r p r o t e i n e m i a  t h e  s u r p l u s  
of b l o o d  p r o t e i n  f l ew  t h r o u g h  o p e n  p o r e s  of b a s e m e n t  m e m b r a n e s  in to  t h e  
t i s s u e s  fo r  s t o r a g e ,  in  t h e  s e c o n d  t i m e  t h e  o b s t r u c t e d  b a s e m e n t  m e m b r a n e  
m a d e  i t  n e c e s s a r y ,  t h a t  t h e  s u r p l u s  of  b l o o d  p r o t e i n  w a s  s t o r e d  o n  cap i l -  
l a r y - b a s e m e n t  m e m b r a n e s .  

I n  t h e  p r e s e n t  s i t u a t i o n  c a p i l l a r y  e n d o t h e l i a l  ce l l s  c a n n o t  c o m p e n s a t e  
t h i s  o n c o m i n g  d a n g e r  o n y  m o r e ,  as  b a s e m e n t  m e m b r a n e s  a r e  ove r f i l l ed .  
B u t  e v o l u t i o n  h a s  d e v e l o p e d  a c o m p e n s a t i o n  e v e n  for  t h i s  d a n g e r o u s  
d e v e l o p m e n t  by :  

P r o t e i n  e x c r e t i o n  

N o t  a l l  p r o t e i n - o v e r n o u r i s h e d  p e o p l e  d e v e l o p  m i c r o a n g i o p a t h y  a n d  
r i s k  f ac to r s .  T h e r e  is  a c e r t a i n  p e r c e n t a g e  of  m a n ,  a b o u t  25 %, w h o  c a n  b e a r  
p r o t e i n  o v e r n o u r i s h m e n t  t h e  w h o l e  l i fe  w i t h o u t  o v e r f i l l i n g  t h e i r  p r o t e i n  
s to re s ,  s t a y i n g  h e a l t h y ,  e x c e p t  for  o b e s i t y .  H o w  is t h a t  p o s s i b l e ?  T h e  
m o l e c u l e  b y  w h i c h  t h e  b o d y  e x c r e t e s  s u r p l u s  p r o t e i n ,  is  u r ea ,  to  a v e r y  
s m a l l  e x t e n t  a l so  u r i c  a c i d  a n d  a m m o n i u m .  I f  t h e  b o d y  h a s  to  e x c r e t e  
p r o t e i n ,  i t  su f f i ce s  t h e  e x c r e t i o n  of t h e  a m i n o  g r o u p  NH2, as  a d e s a m i n a t e d  
a m i n o  a c i d  is  a f a t t y  a c i d  w h i c h  c a n  b e  m e t a b o l i z e d  o r  s t o r e d  in  fa t  cel ls .  
U r e a  is  e x c r e t e d  b y  t h e  k i d n e y s .  

A s  o n l y  t h e  l i v e r  ce l l s  p o s s e s s  t h e  u r e a  cyc le ,  t h e y  o n l y  a r e  a b l e  to  
p r o t e c t  t h e  b o d y  in  t i m e s  of  p r o t e i n  o v e r n o u r i s h m e n t  a g a i n s t  a n  over f i l -  
l i ng  of  p r o t e i n  s t o r e s  b y  i n c r e a s e d  u r e a  p r o d u c t i o n .  
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Urea,  CO(NH2)2, is the  idea l  m o l e c u l e  for p r o t e i n  excre t ion .  With  tha t  
sma l l  m o l e c u l e  the  equ iva l en t  of two  a m i n o  ac ids  are  excre ted .  P e o p l e  
wi th  a h igh  m a x i m u m  of u rea  cycle  func t ion ing  s tay  hea l thy  even in 
p r o t e i n - o v e r n o u r i s h m e n t .  On the  o the r  hand :  A l o w  m a x i m u m  o f  urea 
c y c l e  f u n c t i o n i n g  i s  t h e  h e r e d i t y - f a c t o r  of a r t e r i o s c l e r o s i s  e t io logy .  

Pathogenesis  of arteriosclerosis 

The capac i ty  of the  b a s e m e n t - m e m b r a n e  p ro t e in  s tore  is l imi ted .  
L i m i t e d  as wel l  is the  ab i l i ty  of p ro t e in  exc re t i on  by  the  u p p e r m o s t  
ac t iv i ty  of u rea-cyc le  enzymes .  If b a s e m e n t  m e m b r a n e s  are  overf i l led  wi th  
pro te in ,  wh i l e  t he  p ro t e in  i n t ake  b y  food is h ighe r  t han  the  ab i l i ty  of u rea  
cycle  for  p ro t e in  excre t ion ,  the  b lood  of tha t  p e r s o n  c o m e s  u n d e r  increas-  
ing  p r e s s u r e  for p ro t e in  s torage.  This  p r e s s u r e  su rpas se s  at  las t  the  
t h r e s h o l d  of ar ter ia l  endo the l i a l  cells,  wh ich  u n d e r  phys io log ica l  condi -  
t ions  do  no t  s tore  prote in .  Now they  beg in  wi th  p r o t e i n  s to rage  on  ar ter ies ,  
m i x i n g  the  s tored  p ro t e in  wi th  the  su rp lu s  b lood  cho les te ro l  and  all o the r  
c o n g e s t e d  b lood-molecu les ,  w h i c h  are  s to red  the re  as well.  Tha t  is the  
pa thogenes i s  of a r t e r iosc le ros i s  (Fig. 12 and  Table  2). 

Tab le  2 d e m o n s t r a t e s  the  pa tho log i ca l  p ro te in  s to rage  on b lood-vesse l  
wal ls  and  the  p a t h o g e n e s i s  of hea r t  in fa rc t ion  in the  course  of an  un in te r -  
r u p t e d  ove rnu t r i t i on  wi th  an ima l  prote in .  There  is no h y p o t h e s i s  in this  
r eac t ion  chain.  No l ink  is miss ing ,  eve ry  l ink  is a fact. I t  beg in s  wi th  the  
e t io logica l  fac tors  of a r te r iosc le ros i s ,  it  t e r m i n a t e s  wi th  the  hea r t  infarc-  
t ion.  The  h e r e d i t y  fac tor  be ing  the  func t iona l  w e a k n e s s  of u rea  cycle,  the  
e n v i r o n m e n t  fac tor  the  p ro t e in  overnu t r i t ion .  

If one  of t he  two  e t io logica l  fac tors  is miss ing ,  the  p e r s o n  s tays  heal thy.  
If bo th  e t io logica l  fac tors  come  toge the r  in one person ,  h y p e r p r o t e i n e m i a  
is inevi tab le .  In  sp i te  of so m a n y  c o m p e n s a t i o n s ,  f igh t ing  aga ins t  hype r -  

Fig. 12. a = healthy artery, b = arteriosclerosis. 
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p r o t e i n e m i a ,  h e a r t  i n f a r c t i o n  o r  s t r o k e  w i l l  o c c u r ,  i f  n o t  i n  d u e  t i m e  a 
h u n g e r  o r  a p r o t e i n - f a s t i n g  p e r i o d  i n t e r r u p t s  t h e  c o n t i n u o u s  o v e r b u r d e n -  
i n g  o f  t h e  b o d y  w i t h  p r o t e i n ,  f o r c i n g  r e g u l a t i o n s  t o  t a k e  t h e  d a i l y  p r o t e i n  

Table  2. E t iopa thogenes i s  of a l imenta ry  angiopathies .  

Pathological protein storage 

E t i o l o g y ~ . ~  

Heredity factor: Environment  factor: 
weakness  of pro te in  b reak -down  pro te in  overnut r i t ion  
enzymes  of endo the lce l l s  or  (and) 
weakness  of enzymes  of urea  cycle  

J ~ - ~ ' ~  . Pathogenesis 
- "  H y p e r p r o t e i n e m i a  

hemoconcentration 

capil lary e n d o t h e h a l  cells  resorb  b lood  protein,  t r ans fo rm it into col lagen  and store 
it on b a s e m e n t  m e m b r a n e s  

Pathogenesis of  microangiopathy 
th ickening ,  obs t ruc t ion  and  d iminu t ion  of b a s e m e n t - m e m b r a n e  permeabi l i ty  

(hypopory),  b lood- leve l  e leva t ions  by  conges t ion ,  r isk factors.  

d iminu t ion  of capi l lary f i l t rat ion and dif fus ion rates,  d a m m i n g  of molecu les ,  h inde-  
red  in m e m b r a n e - p e r m e a t i o n ,  cells l ack ing  them.  

Microangiopathy 

c o m p e n s a t o r y  b lood- leve l  e leva t ion  of all d a m m e d  molecu le s  unt i l  the i r  f i l t rat ion 
and di f fus ion p o w e r  is able  to o v e r c o m e  the  increased  s t r eaming  res is tance  of the  
t h i c k e n e d  m e m b r a n e .  [ 

Effect o f  risk factors (hypoporopathies) 

capi l lary f i l t ra t ion and  di f fus ion rates and t i ssue  levels  of food molecu le s  are l i f ted 
to no rma l  again, the  lack  of cells  is r emoved .  That  is the  c o m p e n s a t o r y  a im of risk 

factors.  

Continuous storing overfills capillary basement membranes,  blood  conges t ion  
increases,  b lood  levels  of r isk factors  e levate  more ,  ove r s t epp ing  the  th resho ld  of 
arterial  endo theha l  cells, wh ich  n o w  beg in  wi th  s tor ing of r isk-factor  molecules .  

P ro te in  Choles te ro l  Urc i  acid j I n s u f i n  G r o w t h  h o r m o n e  Glucose  

others 

epos i t ion  of conges t ed  b lood  Depos i t ion  of conges ted  blood molecu le s  
molecu le s  on in t imae  of ar ter ies  on capi l lary b a s e m e n t  m e m b r a n e s  goes 

on, unt i l  
Arteriosclerosis, arteriogenic insufficiency of basement-membrane- 
infarction, function: capillarogenic tissue degenera- 
coronarogenic heart infarction tion, capillarogenic heart infarction 
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requ i rement  of the body  off the stores, wh ich  e m p t y  thereby,  restoring the 
health of the patient. This reaction chain can be unders tood  as the fight of 
regulat ions against  hyperp ro te inemia  in protein overnutri t ion.  

So risk factors, ba semen t -membrane  thickening,  and arteriosclerosis 
are nei ther  fat nor  ca rbohydra te  metabol ic  diseases, as present  doctr ine 
claims, bu t  protein-storage diseases, and the pa thogenic  factor in overnut-  
ri t ion is nei ther  fat, nor  carbohydra te ,  but  protein. 

The  pa thogenes i s  o f  pr imary  multifactorial angiopathies 

So far we delt in our  considerat ions  only with one factor  of blood 
pollution, the hyperprote inemia .  However ,  with the air we inhale, the food 
we eat, the water  we drink, pol lut ing subs tances  enter  our  blood. Each 
citizen of a big city has con t inuous ly  a mul t i tude  of pol lut ing subs tances  
in his blood, for instance:  Carbon monoxide ,  lead, cadmium,  dust  of 
different materials, antibiotics,  medicaments ,  ni trosamine,  not-self pro- 
teins, heteroproteins ,  carcinogens,  and m a n y  others. Blood-vessel  walls 
and i m m u n i t y  sys tem are con t inuous ly  at work,  cleaning our  b lood and 
our  tissues f rom all of them, preserving our  health, unnot iced  by  us. 

A b o u t  blood-polluting prote ins  

Prote in  of s t reptococcus ,  wh ich  penet ra ted  into the blood, is "not-self" 
protein. The i m m u n i t y  sys tem produces  ant ibodies  against  s t reptococcus  
antigen, whereas  endothelial  cells resorb s t rep tococcus  ant igen and anti- 
gen-an t ibody  complexes ,  breaking  them down  (Diaz et al., 1973) or, if there  
are too m a n y  of them, depos ing  the rest u n b r o k e n  on basemen t  mem-  
branes  (Conn 1976, F. Weidner  1975, 1979). 

The same happens  with insulin, which  the diabetic injects himself. The 
therapeut ical  insulin comes  f rom cattle and pig. It  is "not-self" protein. 
The i m m u n i t y  sys tem reacts alike with the p roduc t ion  of antibodies,  and 
endothel ial  cells break down  "not-self" insulin or depose  it on basemen t  
membranes .  

Ano the r  k ind of blood-pol lut ing protein is heteroprotein.  An  example  
is the carbon monox ide  hemoglobin .  A cigaret-smoker,  who inhales the 
smoke,  gets ca rbon  m o n o x i d e  into his lungs and into his capillary blood. 
The react ion of carbon monox ide  with hemoglob in  is 300 t imes quicker  
and s t ronger  than  the hemoglob in  react ion with oxygen.  In consequence ,  
the total of carbon m o n o x i d e  binds quicker  and t ighter  with hemoglobin .  
Such  hemoglob in  cannot  t ranspor t  oxygen  anymore .  The hemoglob in  
molecule,  b o u n d  to ca rbonmonoxide ,  has become  a dead molecule.  Ery- 
throcytes ,  filled with ca rbonmonox ide -hemoglob in ,  are dead cells. They  
hemolyze,  the carbon monox ide -hemoglob in  flows into the blood and 
p roduces  a heteroproteinemia.  The endothel ial  cells take  those  dead 
molecules  out  of blood, break them down, and the rest, which  is too m u c h  
for them, they  deposi t  u n b r o k e n  on basemen t  membranes .  Endothel ia l  
cells per form the clearing of blood f rom all those pollut ions simultane- 
ously in the same way, as we have explained in Table 2 (L. Wendt, 1972). 

The part isans of the  present  doctr ine  were  until  recent ly  of opinion that  
the ar ter iosclerogenic factor  of smoking  would  be the nicotin. Only in the 
last years, publ icat ions  mul t ip ly  in which  c a r b o n m o n o x i d e  is suspec ted  as 
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Table 3. Course of mul t ip le  blood pohut ions in different persons.  

The clearing of several  blood pollut ions in a heal thy person with strong lysosomal  
break-down enzymes of endothel ia l  cells. 

surplus protein of over- carbon-monoxide  hemo- 
nutr i t ion produces  globin in blood of cigaret- 

s m o k e r ~ r o d u c e s  

hyperprote inemia  by  heteroprote inemia  
euproteins 

1 1 

invasion of bacteria  into 
the blood in streptococ- 
cus pharyngit is  produces  

l 
ant igenemia 

1 
Lysosomal  s trong endothel ia l  cells resorb the dis turbing proteins,  breaking them 
down to amino acids, which they rebui ld  to body protein. So blood pollut ion is 

c leared without  any harm to the  person. 

Table 4. Clearing of the same blood pol lut ions in a person with weak lysosomal 
break-down enzymes of endothel ia l  cells. 

hyperpro te inemia  heteroprote inemia  ant igenemia 

~ " " ~  Endothel ia l  ceils break  down dis turbing proteins,  S 
secret ing the undiges ted  rest  on basement  

membranes .  

meaning:  p ysio ogiea protein-s orage up 
1400 A basement -m~mbrane  thickness.  
Above 2000 A meaning:  

mieroangiopathy microangiopathy mieroangiopathy  
by euprotein:  benign by  heteroprotein:  by antigen: malign 
capiUarose capillarit is  capillarit is 

making  mak ing  mak ing  
benign risk factors: severe risk factors, diabe- diabetogenie glomerulos- 
adul t  diabetes,  uneonpli-  tes and  hypertension,  cleritis Kimmelstiel-Wil- 
cated hypertension,  gout  complicated by stroke son, mal ign hyperten- 

and hea i infarction sion, malign re t inopathy 
with bl indness,  stroke, 
heart  infarct ion 

$ 
life expec tancy  life expec tancy  life expec tancy  
60-75 years 45-55 years  25-40 years  

Table 5. If capil lary basement  membranes  are overfilled, dis turbing blood proteins 
are depos i ted  on int ima of arteries. 

Thereby is 

hyperprote inemia  ~ / ~ h e t e r  o prote~nemia ~ " " ~  ant igenemia 
leading to arteriosclerosis leading to arteriit is leading to malign 

arteriitis 
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Table 6. From microangiopathy, however, the further development of the disease 
can take its direction into tissues. In this course, disturbing proteins, deposited on 
the inner side of basement membranes, are transported by glacier-transport 
through basement membrane. Arrived at the outside of basement membrane, 
proteins are broken down by epithelial cells to amino acids. If there are too many 

disturbing proteins, epithelial cells let the undigested rest pass into tissues. 

euprotein produces 
fibrosis, for instance 
benign liver fibrosis 

Arrived in tissues 

J   oro ro o,:produoo   O, oooro uoo  otoi  
scirrhosis, for instance mun diseases (anti- 
liver scirrhosis genopathies), for instance 

lupoid hepatitis. 

the  real  a r t e r iosc l e rogen ic  fac tor  of smoke .  F. H. E p s t e i n  (et al. 1979) 
e m p h a s i z e s  that .  In  E p s t e i n ' s  pa thogenes i s ,  however ,  the  ca rbon  m o n o x -  
ide  is s u p p o s e d  to d a m a g e  endo the l i a l  cel ls  of ar ter ies ,  w h e r e b y  the  
d e v e l o p m e n t  of a r t e r iosc le ros i s  is favoured .  In  our  doc t r ine ,  however ,  is 
the  r e so rp t i on  of b lood  po l lu t ions ,  the i r  b r e a k i n g  d o w n  and  s to rage  on 
b lood-vesse l  wal ls  the  phys io log i ca l  func t ion  of e n d o t h e l i a l  cells. 

In  Tab le  1 i t  was  the  o v e r n o u r i s h m e n t  b y  an ima l  p ro t e in  w h i c h  led to 
h y p e r p r o t e i n e m i a  and  cap i l l a ry  b a s e m e n t - m e m b r a n e  t h i c k e n i n g  b y  eu- 
pro te in .  In  such  cases  we s p e a k  of monofac t o r i a l  ang iopa thy .  Bu t  in  m o s t  
cases  severa l  po l lu t i ons  come  toge ther ,  l e ad i ng  to the  d e v e l o p m e n t  o f  
mul t i s  a n g i o p a ~ y .  As an e x a m p l e  we  a s s u m e  tha t  a pa t i e n t  1. ea ts  
too  m u c h  a n i m a l  pro te in ,  w h e r e b y  he  has  a h y p e r p r o t e i n e m i a ;  t h a t  he  has  
2. c a r b o n - m o n o x i d e  h e m o g l o b i n  in  his  b lood ,  be ing  a h e a v y  smoker ;  and  
3. t ha t  he  has,  af ter  a s t r e p t o c o c c u s  pha ryng i t i s ,  s t r e p t oc oc c a l  a n t i ge n  in  
his  b lood.  He then  has  th ree  d i s t u r b i n g  p ro t e in s  in his  b lood:  1. h y p e r e u -  
p ro t e inemia ,  2. c a rbon  m o n o x i d e - h e m o g l o b i n  h e t e r o p r o t e i n e m i a ,  a n d  
3. s t r ep to - an t i genemia .  The  b lood-c lea r ing  m e c h a n i s m s  go into  ac t ion  
aga ins t  all  t hose  b lood  po l lu t ions  s imu l t aneous ly .  The  Tab les  3--6 d e m o n -  
s t ra te  the  d i f fe ren t  courses  b l o o d  po l lu t ion  can  t ake  in d i f fe ren t  pa t ien t s .  

The difference b e t w e e n  juven i l e  and adult  d iabetes  

The  adu l t  d i abe t e s  d e v e l o p s  t o g e t h e r  wi th  o the r  r i sk  fac tors  in pe r s ons  
o v e r n o u r i s h e d  wi th  a n i m a l  p ro t e in  b y  t h i c k e n i n g  of cap i l l a ry  b a s e m e n t  
m e m b r a n e s .  The  juven i l e  d i a b e t e s  is a to ta l ly  d i f fe ren t  d isease .  I t  has  
n o t h i n g  to do wi th  nut r i t ion .  I t  beg ins  wi th  he a l t hy  cap i l l a r ies  and  n o r m a l  
b o d y  weight ,  w h e n  ch i ld ren  wi th  h e r e d i t a r y  w e a k n e s s  of the  i m m u n i t y  
s y s t e m  get  as c o m p l i c a t i o n  of a v i rus  in fec t ion  a pancrea t i t i s .  T h e r e b y  the  
func t ion  of the  is le t  cells, the  p r o d u c t i o n  of insul in ,  gets  lost. Fo r  exp la in -  
ing  its pa thogenes i s ,  we  beg in  wi th  the  sugar  m e t a b o l i s m  of a h e a l t h y  
person .  

The  F i g u r e  13a r ep re sen t s  "capi l la ry ,  t i ssue ,  a n d  m u s c l e  cel l"  of a 
hea l t hy  p e r s o n  at  rest ,  F i g u r e  13b at work .  The  po in t s  in the  f igure  s t a n d  
for  g lucose  molecu les .  G lucose  mu l t i p l i e s  at  w o r k  for  t he  p r o d u c t i o n  of 
i nc r ea sed  con t r ac t ion  e n e r g y  of the  m u s c l e  cell. F o r  th is  pu rpose ,  in t race l -  
lu lar  i n su l in  t r a n s f o r m s  g lucose  into  g lycogen .  F r o m  g lycogen  m u s c l e  
cel ls  ga in  the i r  con t r ac t ion  energy .  
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d Adult diabetic: thickened basement 
membrane.  

G 
e Adult  diabetic:  th ickened basement  membrane  and narrowed,  elongated intersti- 

t ial  tissue. 

Fig. 13. 

T h e  h e a l t h y  p e r s o n  t a k e s  t h e  a d d i t i o n a l  g l u c o s e  for  p e r f o r m i n g  b o d y  
w o r k  f r o m  t h e  s to re ,  t h e  l ive r .  I n  a h e a l t h y  p e r s o n ,  t r a n s p o r t a t i o n  w a y s  
t h r o u g h  c a p i l l a r y  w a l l  a n d  t i s s u e s  a r e  f r ee  a n d  o p e n .  I n  c o n s e q u e n c e ,  t h e  
c h a r a c t e r i s t i c s  of  t h e  g l u c o s e  l e v e l s  in  a h e a l t h y  p e r s o n  a t  w o r k  are :  
1. A d d i t i o n a l  b l o o d  g l u c o s e  fo r  t h e  p r o d u c t i o n  of  i n c r e a s e d  c o n t r a c t i o n  

e n e r g y  c o m e s  f r o m  t h e  s to re ,  t h e  l i v e r  ( a n d  n o t  f r o m  c o n g e s t i o n ) .  
2. T h e  i n c r e a s e d  g l u c o s e  t r a n s p o r t  f r o m  t h e  s t o r e  to  m u s c l e  ce l l s  i n c r e a s e s  

t h e  g l u c o s e  l e v e l  e q u a l l y  a l o n g  t h e  w h o l e  t r a n s p o r t  way ,  in  t h e  b l o o d ,  in  
t h e  t i s s u e s ,  a n d  in  t h e  ce l l s .  

3. G l u c o s e  t r a n s p o r t  is  a c c e l e r a t e d  a l o n g  t h e  w h o l e  t r a n s p o r t a t i o n  w a y  d u e  
to  e l e v a t e d  g l u c o s e - d i f f u s i o n  p r e s s u r e s  a n d  a c c e l e r a t e d  b l o o d  c i r cu l a -  
t ion .  
Those are the characteristics of blood-level elevation of activity in a 

healthy person. 
Figure 13c shows the glucose levels in the 3 compartments of a juvenile 

diabetes. Again the glucose level in the 3 compartments are equally 
elevated on account of open transportation ways. Again the additional 
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glucose  comes  f rom the store,  bu t  in juveni le  d i abe t e s  g lucose  levels  are 
c o n s i d e r a b l y  and  equa l ly  e l eva ted  in all 3 c o m p a r t m e n t s .  The  cause  is the  
lack  of insul in .  With insul in ,  the  musc le -ce l l  bu i lds  up  its ene rgy  mo lecu l e  
"g lycogen" .  Wi thou t  insul in ,  the  musc l e  s l ides  in to  d y n a m i c  insuff ic iency.  
To p r e v e n t  th is  danger ,  r egu la t ions  inc rease  the  g lucose  level  in the  cell. 
H igh  cell  g lucose  acts  s imi la r ly  g lycogene t i c ly  as insul in .  As the  add i t i ona l  
g lucose  for th is  c o m p e n s a t i o n  comes  f rom the  s tore  (the liver), the  g lucose  
levels  on the  whole  t r a n s p o r t a t i o n  ways  f rom the  s tore  to the  m u s c l e  are 
e l eva ted  equal ly .  Those  are again  the  character is t ics  o f  a c o m p e n s a t o r y  
h y p e r g l y c e m i a ,  w h i c h  is  a l eve l  e leva t ion  o f  act ivi ty .  

The F i g u r e  13d d e m o n s t r a t e s  the  g lucose  levels  of an adu l t  d iabet ic .  
The  b a s e m e n t  m e m b r a n e s  of cap i l l a r ies  are  t h i c k e n e d ,  r e p r e s e n t i n g  a 
t r a n s p o r t  h indrance .  The  g lucose  level  in f ront  of the  h i n d r a n c e  is 
i nc r ea sed  by  conges t ion ,  b e h i n d  the  h i n d r a n c e  d imin i shed ,  caus ing  cellu- 
lar  ma lnu t r i t i on .  

In  F igu re  13e no t  only  the  b a s e m e n t  m e m b r a n e  is t h i ckened ,  bu t  also 
the  t r a n s p o r t a t i o n  way  t h r o u g h  the  t i s sue  is e longa ted  and  na r rowed .  Tha t  
is a s econd  h indrance .  In  f ront  of bo th  h i n d r a n c e s  g lucose  conges t s  back.  
Tha t  causes  a conges t ive  h y p e r g l u c o s i s  in the  b l o o d  and  in the  t issue.  In  
conges t ive  b lood- leve l  e leva t ion  1. the  b lood- leve l  e l eva t ion  comes  
p r imar i l y  f rom conges t ion ,  2. the  t r a n s p o r t a t i o n  s p e e d  is r e t a r d e d  a long 
the  whole  t r a n s p o r t a t i o n  way, u p s t r e a m  by conges t ion ,  d o w n s t r e a m  by 
l o wered  d i f fus ion  pressure ,  and  3. t he  g lucose  leve l  u p s t r e a m  of the  hin-  
d rance  is e levated ,  d o w n s t r e a m  it is lowered .  Those  are the  character is t ics  
o f  c o n g e s t i v e  h y p e r g l y c e m i a  of the  adu l t  d iabet ic .  Those  d i f fe rences  be- 
tween  e l eva ted  b lood  levels  of ac t iv i ty  and  of conges t ion  are  the  d i f fe rence  
b e t w e e n  the  juven i le  and  the  adu l t  d iabe tes .  They  are  va l id  for all con- 
ges t ed  molecu les ,  for a lbumin ,  fat, l ipopro te ins ,  ur ic  acid,  oxygen ,  and  
others .  The  level  e l eva t ions  of ac t iv i ty  and  c o m p e n s a t i o n  are  phys io log ica l  
and  never  pa thogen ic .  The  conges t ive  level  e levat ions ,  ca l led  r isc-factors ,  
are  a lways  pa thogen ic ,  l ead ing  to micro-  and  m a c r o a n g i o p a t h y .  The  ele- 
va t ed  b lood  p a r a m e t e r s  of r isk  fac tors  are all conges t ive  e levat ions .  In  the  
r ecen t -onse t  juven i l e  d i abe t e s  h y p e r g l y c e m i a  and,  if p resen t ,  hyper -  
l i pemia  are b lood leve l  e leva t ions  of act ivi ty ,  be c a us e  in the  b e g i n n i n g  of 
th is  d i sease  t he  juven i l e  d i abe t i c  has  hea l t hy  capi l la r ies  and  ar ter ies .  

The  m i c r o a n g i o p a t h y  in j u v e n i l e  d iabe tes  

The d e a d l y  c o m p l i c a t i o n  of juven i le  d i abe t e s  is the  ac ido t ic  coma,  not  
the  ang iopa thy .  The  c o m a  is p r e v e n t e d  by  insu l in  the rapy .  The  micro-  and  
m a c r o a n g i o p a t h y  of juven i le  d i abe t e s  does  not  come  f rom d iabe tes ,  bu t  
f rom the  insu l in  the rapy .  The  t he r apeu t i c a l  insu l in  is i m m u n o l o g i c a l l y  
"not-sel f  p ro t e in"  as it  comes  f rom pig and  catt le.  "Not-se l f  p ro t e in"  
i nduces  the  i m m u n i t y  sy s t em to p r o d u c e  an t ibod ies .  E n d o t h e l i a l  cel ls  are 
the  g u a r d i a n s  of the  c leanness  of b lood.  "Not-se l f  p ro t e in"  in the  b lood  
m e a n s  b lood  pol lu t ion .  E n d o t h e l i a l  cells  t ake  the  "not-se l f  insu l in"  out  of 
b lood  and  b r e a k  it down  to amino  acids.  If it  is too much ,  t hey  secre te  the  
res t  u n c h a n g e d  on b a s e m e n t - m e m b r a n e s .  Tha t  l eads  in the  run  of 2-6 
years  to t h i c k e n i n g  and  i n f l a m m a t i o n  of capi l la r ies ,  to the  ma l ign  fo rm of 
m i c r o a n g i o p a t h y .  



Wendt  et  al., Prote in  transport  and protein storage 25 

Fig. 14. 1. Venole, 2. capillary, 3. activated epithelial cell, 4. fibroblast, 5. fibroblast 
processes, 6. lymphocyte, 7. granulocyte, 8. endoplasmatic reticulum, 9. mitochon- 
drias, 10. fissure, 11. blood-plasma exudate, 12. Golgi apparatus, 13. tonofilament 
bundle, 14. collagen fibers, 15. capillary basement membrane.  

H. G. Fassbender (1976) 

O n l y  f r o m  n o w  on,  j u v e n i l e  d i a b e t e s  is a r i sk  fac tor  w i th  c o n g e s t i v e  
b lood - l eve l  e l eva t i ons ,  w h i c h  l ead  to t he  m a l i g n  f o r m  of mic ro -  a n d  mac-  
r o a n g i o p a t h y .  As the  a r t e r i o s c l e r o g e n i c  fac tor  i n  j u v e n i l e  d i a b e t e s  is a n  
a n t i g e n ,  i ts  d e p o s i t i o n  o n  t he  cap i l l a r i e s  a n d  on  the  i n t i m a  of a r te r ies  
causes  the  m a l i g n  cap i l l a r i t i s  a n d  enda r t e r i i t i s .  

F i g u r e s  14, 15, a n d  17c s h o w  d i f f e r en t  s tages  of a n t i g e n - i n d u c e d  capi l -  
lari t is ,  F i g u r e  14 t he  acu t e  cap i l la r i t i s  of a p a t i e n t  w i t h  a c u t e  r h e u m a t o i d  

Fig. 15. Antigen-antibody-complex depositions, f luorescent,  on glomerulus capilla- 
ries in allergic nephritis. By E. R. Unanue and F. J. Dixon 
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arthritis. You see the  th ickened  basement  m e m b r a n e s  and  the endo- and 
epithelial cells, swollen by hyperact iv i ty  in breaking  down  antigen. 
Figure  15 is an allergic nephritis,  Figure  17c the segment  of a glomerulus  
capillary f rom a juvenile diabetic who died with 35 years  of age from 
diabetic glomeruloscleri t is  (Kimmelstiel-Wilson). Here basemen t  mem- 
brane  is 5000 A thick (normal, less than 3000 A) and addit ional ly masses  ot 
collagen and ant igen (not-self insulin) are depos i ted  on the lamina interna 
of basement  membrane .  Basement  m e m b r a n e  is here  20,000 A thick. Its 
permeabi l i ty  is only 2 % of a heal thy person.  The pat ient  died of it. In  all 
angiopathies,  the a l imentary induced  are the benign  forms, as it is eupro- 
tein, which  is s tored on the blood-vessel  walls, whereas  the antigen- 
induced  angiopathies  are the mal ign forms, not  only thickening,  but  also 
inf laming the  blood-vessel  walls and tissues, the reby  mos t ly  leading to an 
early death. The severity of angiopathies,  induced  by  heteroproteins ,  lies 
be tween  the two former  forms. 

A b o u t  the  produc t ion  o f  ant igen- free  insul in  

The condi t ions  for the prevent ion of angiopathies  in insulin-treated 
diabetes are the following: 
1. The produc t ion  of genuine  h u m a n  insulin 

That  a im has been  achieved (by Hoechs t  and Ciba-Geigy), bu t  the 
p roduc t ion  is too expensive,  and the amoun t s  p roduced  are too small for 
general  therapy.  

2. To reach the highest  possible degree of cleanness in the p roduc t ion  of 
insulin out  of animal  pancreas  
Also this a im is reached by the p roduc t ion  of m o n o - c o m p o n e n t  insulin, 
which  irritates the i m m u n i t y  sys tem less, but  still too m u c h  for being 
indifferent. 

3. A third way  was found by  K. Valdenaire and W. Klein (1979). They  broke 
off f rom the insul in-molecule the N-terminal  aminoacid  phenyla lanin  
(Phe). The i m m u n o g e n e i t y  of this "Des-Phe-Insul in"  is 51% reduced.  

4. The gentechnological  produc t ion  of insulin by bacterial cul tures has 
at tained lately such  efficiency that  in the near  future  genuine  h u m a n  
insulin will be offered enough  for everybody.  

The main  d i f f e rences  b e t w e e n  the two diabetes  doctr ines  

In the present  valid doctrine,  only blood-level elevations are consid- 
ered. The  th ickened  capillary basement  m e m b r a n e  and its conges t ing  
effect on the glucose b lood level in adult  diabetes is not  taken not ice of. In 
consequence ,  the difference be tween  the two kinds  of diabetes could not  
be acknowledged  and is still u n k n o w n  in valid doctr ine  up to the present  
day. Eppinger ,  Vienna, wrote:  "Almost  every impor tan t  invent ion begins 
with a model  exper iment ."  Figure  13 is our  mode l  exper iment ,  a s imple 
drawing,  by which  we acknowledged  the characteris t ics  of the glucose 
levels in the three compar tmen t s  (blood, tissue, and muscle-cell) of the 
heal thy person,  the  adult  diabetic and the juvenile diabetic. I p roved  the 
conclus ion which  I derived out of this model  exper iment  (by exper iment)  
and publ ished it the first t ime in 1948 (Arch. inn. Med., Vol. l, part  3, 
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p a g e  1. 1949), r e p e a t i n g  i t  s e v e r a l  t i m e s  s ince .  B u t  t h e  p a r t i s a n s  of  p r e s e n t  
d o c t r i n e  d o  n o t  t a k e  n o t i c e  of  m y  a r g u m e n t s .  T h e y  s a t i s f y  t h e m s e l v e s  w i t h  
t h e  r e m a r k  t h a t  e t i o l o g y  a n d  p a t h o g e n e s i s  of t h i c k e n e d  b a s e m e n t  m e m -  
b r a n e  a n d  i ts  s i g n i f i c a n c e  in  d i a b e t e s  is  u n k n o w n ,  a n d  t h e y  go  o n  in  
c o n s i d e r i n g  t h e  b l o o d - l e v e l  e l e v a t i o n  as  s u f f i c i e n t  for  u n d e r s t a n d i n g  t h e  
d i a b e t e s  in  r e s e a r c h  a n d  t r e a t m e n t ,  w h e r e a s  t h e  p a r a m e t e r ,  w h i c h  m a t t e r s  
m o s t  in  d i a b e t e s ,  is  t h e  t i s s u e - g l u c o s e  leve l .  

The capillarogenic tissue degenerations 

According to a speech in the Dental Department, University of Ume~, 
Sweden, April 15th, 1980. 

The thickened basement membrane is a transport hindrance in both 
directions, upstream and downstream. The congestions upstream of thick= 
ened basement membranes, the risk=factors, we have delt with before. The 
consequences downstream from the thickened basement membrane are 
lowered tissue levels and undernourished cells. Tissue and cell malnutri- 
tion on account of diminished permeability of capillary wall can be proven 
only by the fact that the supplying arteries are healthy and free of 
a r t e r i o s c l e r o s i s ,  w h i l e  t h e  c a p i l l a r y  w a l l s  a r e  t h i c k e n e d .  F o r  b e i n g  a b l e  of  
d e l i v e r i n g  t h i s  p roo f ,  o n e  n e e d s  an  e l e c t r o n i c  m i c r o s c o p e .  A s  w e  do  n o t  
p o s s e s s  s u c h  a n  i n s t r u m e n t ,  w e  l e t  us  r e p o r t  t h e  c a p i l l a r o g e n i c  ce l l  ma l -  
n u t r i t i o n  b y  G. B r e h m  (1977). B r e h m  r e p o r t s  in  S p r i n g e r ' s  h a n d b o o k  of  
i n t e r n a l  m e d i c i n e  1977 a b o u t  t i s s u e  g a n g r e n e  of f oo t  b y  m i c r o a n g i o p a t h y  
w i t h o u t  a r t e r i o s c l e r o s i s  ( F i g u r e  16): 

" T h e  a r t e r i e s  l e a d i n g  to  t h e  u n d e r n o u r i s h e d  r e g i o n  h a v e  n o r m a l  pu l s e s .  
I n  t h e  c a p i l l a r o g e n i c  u n d e r n o u r i s h e d  r e g i o n  t h e  s k i n  d i s c o l o u r s  to  c y a n o t -  
i c - red ,  a t  s o m e  s p o t s  w i t h  b l i s t e r s .  W h e n  n e c r o s i s  d e v e l o p s ,  t h e  d i s c o l o r a -  
t i on  c h a n g e s  in to  a b l a c k i s h - r e d .  T h e  g a n g r e n e  c a n  d e v e l o p  d r y  or  m o i s t ,  
l e a d i n g  to  a q u i c k  d e s t r u c t i o n  of  t i s s u e s .  B a c t e r i a l  s u p e r i n f e c t i o n ,  l y m p h -  

Fig. 16. Capil larogenic necrosis  of foot. The arteries are free of sclerosis and 
stenosis. The capil lary basement  membranes  are thickened.  G. Brehm (1977) 
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angi t is ,  fever, tox ic  reac t ions  of the  b lood  follow. In the  e lec t ron  micro. 
scop ica l  p ic ture ,  the  capi l la r ies  in the  g a n g r e n o u s  reg ion  have  thickened 
b a s e m e n t  m e m b r a n e s  due  to col lagen excre t ions .  D e g e n e r a t i o n s  due  t~ 
m i c r o a n g i o p a t h y  can  occur  in eve ry  t i s sue  of the  body ,  in k i d n e y s  as 
d i abe t i c  g lomeru losc l e r i t i s  K immels t i e l -Wi l son  (Fig. 17c), in the  eyes  as 
d i abe t i c  r e t i n o p a t h y  wi th  cha rac te r i s t i c  t h i c k e n i n g  of smal l  arterioles, 
capi l la r ies ,  and  venoles .  Also p a r o d o n t o s i s  is in mos t  cases  a capil- 
l a rogen ic  degene ra t ion ,  the  ben ign  form caused  in o v e r n o u r i s h e d  persons 
by  d e p o s i t i o n  of su rp lus  food p ro t e in  on b a s e m e n t  m e m b r a n e s ,  the  malign 
fo rm in juven i l e  d i abe te s  by  the  depos i t i on  of not -se l f - insu l in  (antigen). 
H a n d e l s m a n n  et  al. (1962) found  in 79 % of d i abe t i c s  t h i c k e n e d  basemen t  
m e m b r a n e s  of sk in  capi l la r ies  b y  co l lagen  depos i t s .  These  resu l t s  have 
been  c o n f i r m e d  by  m a n y  o ther  inves t iga tors . "  

So far the  r epo r t  by  G. Brehm.  
A f r equen t  t i s sue  d e g e n e r a t i o n  is the  hear t  infarc t ion.  The  first  defini- 

t ion of hea r t  in fa rc t ion  gave  Zieg le r  in 1887. His de f in i t ion  was:  "A ne- 
crosis ,  p r o d u c e d  by  the  c o r o n a r y  a r t e ry  occ lus ion ,  usua l ly  by  an occlus ive  
t h r o m b o s i s . "  However ,  some  hea r t  in fa rc t ions  have  no co rona ry  occ lus ion  
(G. Ba ro ld i  e t  al., 1979), bu t  a m i c r o a n g i o p a t h y  (S. M. F a c t o r  e t  al., New 
Engl.  J. Med. 302, 384, 1980). In  such  cases  the  d i m i n i s h e d  p e r m e a b i l i t y  of 
a t h i c k e n e d  cap i l l a ry  b a s e m e n t  m e m b r a n e  is the  cause  of ce l lu la r  malnu-  
t r i t ion  and  necros is .  We the re fo re  d i s t i ngu i sh  b e t w e e n  a r t e r iogen ic  and 
cap i l l a rogen ic  infarc t ions .  P a r o d o n t o s i s  is m o s t l y  a cap i l l a rogen ic  infarc- 
t ion (Frantz is  et  al., 1971). 

We s u m m a r i z e  

All d e g e n e r a t i o n s  m e n t i o n e d  in this  speech  have  the i r  cause  to a smal l  
p e r c e n t a g e  in b lood  po l lu t ion  by  "no t - se l f -p ro te in" ,  the  m a j o r i t y  in the  
o v e r n o u r i s h m e n t  wi th  a n i m a l  pro te in .  I t  l eads  to ove rwe igh t  and  r isk  
factors .  Ove rwe igh t  is va l id  for 50 % of the  G e r m a n  popu la t ion .  Risk  
fac tors  are  caused  by  t h i ckened ,  m i n o r  p e r m e a b l e  c a p i l l a r y - b a s e m e n t  
m e m b r a n e s .  S u c h  cap i l l a r ies  can  p r o d u c e  t i s sue  d e g e n e r a t i o n  and  ne- 
crosis  at  any  spo t  of the  b o d y  any  t ime.  So capiUarogenic  t i s sue  degene ra -  
t ion and  in fa rc t ion  m i g h t  be  one  of the  m o s t  f r equen t  d i seases  in  over- 
n o u r i s h e d  persons .  Tha t  so far s e l d o m  c o n s i d e r e d  d iagnos i s  m i g h t  be one 
of the  mos t  f r e q u e n t  d i seases  in the  wes t e r n  na t ions  in our  t ime.  This  
d i sease  the re fo re  shou ld  be  t a k e n  into the  d i f fe ren t ia l  d i agnos i s  of every  
a i l m e n t  wi th  u n k n o w n  or ig in  in o v e r n o u r i s h e d  a d u l t  persons .  The  mos t  
f r equen t  cap i l l a rogen ic  d e g e n e r a t i o n s  are the  hea r t  and  the ce rebra l  
infarc t ion ,  the  g a n g r e n e  of the  foot, t he  d i abe t i c  g lomeru losc l e r i t i s  (Kim- 
melst ie l -Wilson) ,  the  r e t i n o p a t h y  and  the  pa rodon tos i s .  

T h e  three  f i l l ing  s t a g e s  of  b a s e m e n t - m e m b r a n e  (BM) s tore  in 
e l e c t r o n m i c r o s c o p i c a l  p i c t u r e  

T h e  e m p t y  B M  s t o r e  in  l o n g - l a s t i n g  h u n g e r  

BM of the  r ipe  h u m a n  fetus  (F igure  17a) has  a th in  l a m i n a  densa ,  
c o m p r i s i n g  only  1/4 of i ts to ta l  t h i ckness ,  the  l a m i na e  ra rae  on bo th  s ides  
are  a lmos t  e m p t y  spaces ,  c o m p r i s i n g  ah of its t h i ckness .  



Fig. 17 a. The  e m p t y  BM store  af ter  

long- las t ing hunger .  

Fig. 17 b. The  par t ia l ly  fil led BM 
store  of a hea l thy  person .  

Fig. 17 c. The overf i l led  BM store  
of a r i sk-factor  pat ient .  
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E x p l a n a t i o n :  The fetus uses all available prote in  for bui lding up body  
substance.  In  the store regulat ions depose  only surplus protein. Surplus  
protein, however ,  does no t  exist  in fetus. Therefore  his BM-store, the 
laminae rarae, is empty.  Lamina  densa, however,  is no t  store, but  filter. It 
stays exis tent  even in ex t reme  protein hunge r  of long duration.  The e m p t y  
store is fit for funct ion  only  in one direction, for accept ing protein. 

The permeabi l i ty  of basemen t  m e m b r a n e  with e m p t y  stores is high, as 
th ickness  of BM is small and its pores  are relatively large, conc luded  f rom 
the light gray, in which  lamina densa  appears  in the e lec t ronmicroscopica l  
picture (17a). Light  gray of BM means  loose kni t t ing of its collagen fibres, 
means  large dis tances  be tween  them. 

Basemen t  m e m b r a n e  of an adul t  person after protein hunge r  of long 
s tanding (we have not  found  so far that  e lec t ronmicroscopica l  picture in 
literature) will appear  pre t ty  close to that  of the fetus in Figure  17a. 

T h e  p a r t i a l l y  f i l l ed  B M  s t o r e  o f  a h e a l t h y  p e r s o n  

F i g u r e  17b: Glomerulus  capillary of a normal ly  nour i shed  rat. 
BM = basemen t  m e m b r a n e  
EN = endothel ial  cell 
E P  = epithelial cell 
P = podocy the  

Thickness  of g lomerulus  BM in rat is 1000-1500 A, in man  up to 3000 A. 
In  the adul t  heal thy individual,  lamina densa  comprises  1/,, the laminae 
rarae together  =/, of BM thickness.  The gray of laminae rarae is in the  
heal thy always l ighter than  that  of lamina densa. I t  means  that  the kni t t ing 
of collagen fibers is looser, the calibre of pores larger than in lamina densa. 
The BM store with that  appearance  has s tor ing capaci ty  still vacant ,  is fit 
for func t ioning  in bo th  directions, to give and to take protein. The permea-  
bility of BM in Figure  17b is tha t  of a hea l thy  individual.  

T h e  o v e r f i l l e d  B M  s t o r e  o f  r i s k - f a c t o r  p a t i e n t  

F i g u r e  17c is a sect ion of a g lomerulus  capillary wall f rom a juvenile 
diabetic who died after 19 years  of insulin t rea tment  of diabetic 
glomeruloscleri t is  (Kimmelstiel-Wilson). BM in that  pat ient  has changed  
in three points:  

1. The total d iameter  of BM is th ickened  to 5000 A instead of maximal  
3000 k. 

2. BM has on its whole diameter the same dark gray pattern as the lamina 
densa. The laminae rarae do not contrast against lamina densa by a 
lighter gray which is caused by partial inner occlusion of BM. 

3. Masses of storage protein are deposited subendothelially on the inner 
side of basement membrane (D), narrowing, sometimes even occluding, 
the capillary lumen.  

ad 1. The th ickened  basemen t  m e m b r a n e  in one or the other  or all capil- 
lary b loods t ream regions has been  acknowledged  as the reliable, 
never  miss ing s y m p t o m  of risk-factor diseases (hypoporopathies) .  
Th ickened  reticular fibers in Diss~ space of liver cells were found  by 
m y  teacher,  Rober t  RSssle, 1907 and 1908 in obesity-diabetics,  1923 
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by  L. Aschoff  also in o ther  capillary regions, 1963 by  M. D. Siperstein 
et al. in t h o r o u g h  quant i ta t ive  measurements ,  1973 we p roved  the 
th ickened  ret icular  fibers in Diss~ space as cause of essential hyper-  
cholesterolemia,  in 1977 U. Fuchs  found the th ickened  BM in 
patients wi th  essential  hyper tens ion ,  1974 E. B. F e l d m a n n  et al. in 
patients wi th  gout,  1978 J. Gfirtner et  al. in heavy smokers ,  1963 M. D. 
Siperstein in obese hyper insu l inemia  patients. As cause of BM thick- 
ening we suspec ted  in our  hypothes is  of 1948 a d is turbance  of blood- 
eupro te inemia  by  hyperp ro te inemia  or by  he teropro te inemia  or anti- 
genemia.  

ad 2. The partial inner  occlus ion of BM is the fore running  s y m p t o m  of BM 
th ickening  and  mos t  p robab ly  as reliable as the th ickening  in risk- 
factor  patients.  

ad 3. In  Figure  17c, the prote in  store of BM (the laminae rarae) is com- 
pletely filled by  th icken ing  and by inner  occlus ion of BM; in fact the 
store is overfilled already, its storage capaci ty  is exhausted.  The 
inflow of a lbumin  into the  blood, however ,  goes on, as overnutr i t ion 
of the pat ient  goes on. Unl imited hyperpro te inemia  would  mean  
sudden  death  by  hype roncos i ty  and hyperviscosi ty .  To prevent  it, 
endothel ial  cells change  the chemical ly  and metabol ical ly  active 
a lbumin  into the  inactive collagen and  excrete  it subendothel ial ly.  
The overfilled BM is unable  to take it into its store. So the collagen 
stays in subendothel ia l  space, accumula t ing  there  in irregular 
deposits,  occ luding  the capillary l umen  and d iminishing  BM permea-  
bility more  and more.  

So the above-ment ioned  three s y m p t o m s  are the characteris t ics  of the 
overfilled BM store. The func t ion  of tha t  BM store is r educed  to spending  
protein only. 

Permeabi l i ty  of tt~at BM wi th  its deposi ts  is ex t remely  lowered, 
approximate ly  to 2 % of a heal thy person. The cells beh ind  that  capillary 
wall died in necrosis,  the diabet ic  pat ient  died of tha t  microangiopathy ,  
the diabetogenic  glomeruloscleri t is  Kimmelstiel-Wilson. 

The si lent change of opinion 

On the s y m p o s i u m  "Science  and Pract ice  of Nutr i t ion" (Gottlieben, 
Switzerland, May 2, 1980), P. Schmidsbe rge r  expla ined the difference 
be tween the present  valid doct r ine  of nutr i t ion and the "Wendt  doctrine",  
as above formulated.  In  the  succeed ing  discussion, D. HStzel, Professor  at 
the Univers i ty  of Bonn,  Director  of the Inst i tute  for Science of Nutrit ion, 
cont radic ted  the  above-ment ioned  formulat ions  arguing that  the  two doc- 
trines were not  as controversial  as we thought .  

Accord ing  to HStzel, m an  can store protein. On m y  addit ional  quest ion,  
whe ther  his s ta tement  is restr icted to intracellular prote in  storage only or 
whe the r  it includes  the  augmen ta t ion  of collagen in t issues and on capil- 
lary basemen t  m e m b r a n e s  as a protein-s torage process  and the collagen as 
a s torage-molecule,  too, HStzel answered  that  the  protein storage in colla- 
gen is no t  only his opinion, but  is also accepted  in recent  years by  the 
major i ty  of nutr i t ion scientists. However ,  some of t h e m  still may  adhere  to 
the old doctr ine  of the unstorabi l i ty  of proteins.  
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The th ickened  basemen t  m e m b r a n e  of overnour i shed  risk-factor 
patients is according  to present  doctr ine  u n k n o w n  in et iology and 
pathogenesis .  In  our  doctrine,  ba semen t  m e m b r a n e  is in t imes of danger,  
w h e n  the t issue store canno t  prevent  a growing hyperpro te inemia  or 
another  g rowing  blood-pollut ion,  the ever- and everywhere-present  depot  
for d is turb ing  matter.  So H6tzel 's  answer  acknowledges  the prote in  stor- 
age on basemen t  m e m b r a n e  in t imes of hyperpro te inemia .  

We were mos t  surpr ised and del ighted by  hear ing H6tzel 's  s ta tement  as 
it is the  a c k n o w l e d g e m e n t  of an impor tan t  pillar of our  doctrine,  for which  
we wait  since more  than 30 years. So, u n k n o w n  to us, the  above explained 
physiological  and  pathological  protein-s torage apparent ly  has been  
accepted  in all secrecy as the new valid doct r ine  of nutri t ion. 

The hea l ing  therapy  

As storage is reversible, s torage diseases are curable:  Zero-diet  for 
4 weeks  or protein-fast ing for 1-3 months ,  a ccompan ied  by  repeated 
blood-lett ings,  which  work  as prote in  losses, force regulat ions to take 
protein requ i rement  for the b o d y  f rom the store. 

Arterial endothel ial  cells now break off s tored material  f rom arterio- 
sclerotic plaques,  endothel ial  and  epithelial cells of capillaries break off 
s tored collagen f rom both  sides of ba semen t  membranes ,  excret ing it as 
amino  acids and  a lbumin  into the b lood and  t issue fluid as nou r i shmen t  
for the cells. Arteriosclerotic plaques  the reby  fade, basemen t  m e m b r a n e s  
regain their  normal  permeabil i ty.  Elevated r isk-factor blood-levels now 
lower  to normal  b lood levels wi thou t  fur ther  t reatment .  We use  this 
the rapy  since 30 years  with great  success.  

P r o p h y l a x i s  against  protein-s torage diseases is at tained by  modera t ion  
in the c o n s u m p t i o n  of animal  protein:  one meal  every  day  vegetarian,  one 
day every week  vegetarian,  one m o n t h  every year  vegetar ian food only and  
beware  of overnutri t ion,  beware  of gaining weight.  

A b o u t  protein-fast ing and zero-diet m a n y  excellent  descr ipt ions have 
been  publ ished.  A repet i t ion is superf luous.  Some  reader, however ,  migh t  
be interested in the part icular  way  of our  t reatment .  Here it is: We hand  out  
to each risk-factor pat ient  at the  beg inn ing  of t r ea tment  the fol lowing diet 
instruct ion:  

The pro te in -break -down  die t  as t r ea tmen t  f o r  the  a l imen tary  micro-  and 
m a croangiopa t h y  

Dear patient:  For  1-3 m o n t h s  you  should  no t  eat animal  protein. As our  
b o d y  has a daily prote in  r equ i remen t  of approx imate ly  70 g, wh ich  vege- 
table prote in  only  partially can substi tute,  me tabo l i sm is forced to take the 
rest  of miss ing prote in  f rom the  store. Thereby  the  overf ined store gradu- 
ally empties  and you  regain y o u r  health. Str ict  vegetar ian  diet means :  
Vegetar ian food only, no th ing  f rom animal! In  particular:  no meat,  no 
mea t  products ,  no eggs, milk, mi lkpowder ,  cheese, yoghour t ,  cottage- 
cheese, fish, mussel ,  crab, lobster,  nor  other  animals. Of the  vegetar ian 
food: no beans, peas, lentils, soja, nuts ,  as they  are rich in vegetar ian 
protein. 
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Tha t  d ie t  is no t  su i t ed  for  juven i l e  d iabe t i c s ,  ch i ldren ,  p r e g n a n t  women ,  
and  m o t h e r s  w i th  suck l ing ,  as  t hose  p e r s o n s  need  a m i x e d  food  i n c l u d i n g  
an ima l  p ro t e in  of some  k ind .  

P r o t e i n - b r e a k - d o w n  d ie t  is no t  a nu t r i t i on  for he a l t hy  persons ,  bu t  a 
t r e a t m e n t  for  pa t i en t s  w i th  ove rwe igh t  and  h e m o c o n c e n t r a t i o n  or  r i sk  
factors  or a r te r iosc le ros i s .  This  d ie t  is su i t ed  for a l i m i t e d  t ime,  1-3 
months ,  un t i l  hea l th  is res to red .  However ,  no housewi fe  can  for 3 m o n t h s  
del iver ,  be s ide s  t he  mea l s  for  the  family ,  an add i t i ona l  vege t a r i an  mea l  for  
the  pa t ien t .  The re fo re  we m a k e  the  fo l lowing  p roposa l :  

The  pa t i en t  t a k e s  pa r t  in all m e a l s  of t he  family,  t he reby ,  however ,  
omi t t i ng  a n i m a l  pro te in .  S o m e  e x a m p l e s :  If  for  d i n n e r  gou la sh  is s e rved  
wi th  po ta toes ,  salad,  a n d  y o g h o u r t  w i th  fruits ,  the  pa t i e n t  l eaves  off m e a t  
and  yoghour t .  The  res t  of the  mea l  is vege ta r ian :  F r o m  the  goulash,  the  
pa t i en t  eats  p o t a t o e s  wi th  gou la sh  gravy,  salad,  a n d  fruits .  F r o m  roast-  
po rk  wi th  po ta toes ,  the  p a t i e n t  eats  po t a toes  wi th  p o r k  gravy.  F o r  supper ,  
the  pa t i en t  leaves  off sausages ,  cheese ,  mi lk ,  and  all  o the r  a n i m a l  pro te ins .  
I n s t ead  he eats  his  s l ice  of b r e a d  and  b u t t e r  w i th  a t o m a t o  or a c u c u m b e r  
or a r ad i sh  or  a m i x e d  salad.  F o r  b reakfas t ,  t he  pa t i e n t  eats  no egg, sausage  
or cheese,  b u t  pu t s  on his  rol l  or b r e a d  m a r m e l a d e  or jam,  the rea f t e r  some  
frui ts  or vege t ab l e s  or  ju ices  m a d e  of them.  Those  mea l s  con ta in  1. no 
an ima l  p ro t e in  and  2. less  calor ies ,  bo th  po in t s  be ing  i m p o r t a n t  for the  
obese  r i sk - fac to r  pa t ien t ,  as such  re s t r i c t ions  b r e a k  d o w n  not  on ly  the  
overf i l led  p ro t e in  s tore,  b u t  also the  overf i l led  fat  store.  Wi thou t  hav ing  to 
s tarve,  t h e  p a t i e n t  g rows  h e a l t h y  b y  t ha t  d i e t  in  1-3 mon ths .  The  u n s a l t e d  
d ie t  shou ld  be  c o m p o s e d  to a grea t  pa r t  ou t  of raw, u n b o i l d e d  vege t ab l e s  
and  fruits .  The  p a t i e n t  s h o u l d  no t  ea t  w i t h o u t  hunger .  The re fo re  he  shou ld  
no t  eat  m o r e  t han  3 mea l s  a day,  be t t e r  2 or even  only  one  mea l  a day,  as it  
is n e c e s s a r y  t ha t  the  p a t i e n t  has  at  s o m e  t ime  of eve ry  d a y  a s t rong  fee l ing 
of hunger .  Only  by  h u n g e r  the  fo rmer  con t i nuous  food s to r ing  of the  b o d y  
is r eve r t ed  to  a des tor ing ,  an  e m p t y i n g  of s tores .  One d a y  in  a w e e k  the re  is 
ju ice  fas t ing day,  w h e n  on ly  u n s u g a r e d  frui t  and  vege t ab l e  juices,  a l m o s t  
free of calor ies ,  are  a l lowed.  

The  fo l lowing  food- tab le  7 is a good  adv i se r  for the  p ro te in - fas t ing  
pa t ien t ,  w h o  s h o u l d  omi t  all  food wi th  a p ro t e i n  c on t e n t  h ighe r  t h a n  10 % 
( l s t  c o l u m n  of Tab le  7) and  foods tuf fs  w i th  m o r e  than  100 calor ies  in 100 g 
(3rd c o l u m n  of T a b l e  7). Pa t i en t  shal l  d r i n k  m u c h  f luid d u r i n g  the  t ime  of 
fast ing,  a t  l eas t  2 l i te rs  dai ly .  

Why is vegetable protein  no factor in protein-storage diseases? 

F r e q u e n t l y  the  p a t i e n t  asks :  What  a b o u t  the  p ro t e in s  in vege tab les ,  
d o n ' t  t h e y  overf i l l  t he  p ro t e in  s tore?  The  a n s w e r  is: 
1. Mea t  con ta ins  a b o u t  5-10 t imes  more  p ro t e in  t han  vege tab les .  
2. If a cel l  of our  b o d y  is go ing  to  b u i l d  up  a h u m a n  p ro t e in  molecu le ,  all  

amino  acids ,  out  of w h i c h  the  h u m a n  p ro te in  m o l e c u l e  is c o m p o s e d ,  
have  to be  p r e s e n t  in  the  cell. If on ly  one  a m i n o  ac id  in the  s p e c t r u m  of 
amino  ac ids  is miss ing ,  no h u m a n  p ro t e in  m o l e c u l e  can  be  cons t ruc t ed .  
In  t ha t  case,  t he  cel l  uses  the  i n c o m p l e t e  a m i n o  ac ids  for e n e r g y  
p roduc t i on .  As  all  vege t a r i an  p ro t e ins  have  an i n c o m p l e t e  a m i no - a c i d  
s p e c t r u m  in re la t ion  to the  h u m a n  a n d  an ima l  pro te in ,  no  h u m a n  
p ro te in  can  be bu i l t  u p  ou t  of a s ing le  k ind  of vege tab les .  In  s o m e  
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Table  7. P ro t e ins ,  fats,  and  c a r b o h y d r a t e s  in our  food.  

F r o m  D o c u m e n t a  Geigy  100 g ed ib le  s u b s t a n c e  c o n t a i n i n g  
p ro t e in  fats  carbo-  calories  

h y d r a t e s  
g g g kca l  

app le  
b a n a n a  
pea r  
s t r a w b e r r y  
che r ry  
o range  
p l u m  
g rapes  
g rape  ju ice  
l e m o n  
caul i f lower  
b e a n s  
har ico t  b e a n s  
smal l  peas  
c u c u m b e r  
car ro t  
po ta to  
ga rden  le t tuce  
koh l r ab i  
pap r ika  
b rus se l s  sp rou t s  
bee t  roo t  
s a u e r k r a u t  
a spa ragus  
s p i n a c h  
t oma to  
t oma to  ju ice  
wh i t e  c a b b a g e  
o n i o n  
c h a m p i g n o n  
chan te re l l e  
p e a n u t  
w a l n u t  
f laked  oats  
r ice  
w h e a t e n  f lour  
w h e a t  gri ts  
c r i sp  b r e a d  
rye  b r e a d  
roll 
c o c o a  

j am 
sugar  
m a r g a r i n e  
oil 
pa le  b e a r  
w i n e  

0.3 0.6 15.0 58 
1.1 0.2 22.2 85 
0.5 0.4 15.5 61 
0,7 0.5 8.4 37 
1.2 0.4 14.6 60 
1.0 0.2 12.2 49 
0.7 0.1 12.3 50 
0.6 0.3 17.3 67 
0.2 t race  16.6 66 
1.1 0.3 8.2 27 
2.7 O.2 5.2 27 
1.9 0.2 7.1 32 

21.3 1.6 61.6 338 
6.3 0.4 17.0 84 
0.8 0.1 3.0 13 
1.1 0.2 9.1 40 
2.1 0.1 17.7 76 
1.3 0.2 2.5 14 
2.0 0.I 6.6 29 
1.2 0.2 5.3 24 
4.7 0.4 8.7 47 
1.6 0.1 9.9 43 
1.0 0.2 4.0 18 
2.1 0.2 4.1 21 
3.2 0.3 4.3 26 
1.1 O.2 4.7 22 
0.9 0.1 4.3 19 
1.4 0.2 5.7 25 
1.5 0.1 8.7 38 
2.8 0.24 3.7 22 
1.5 0.5 3.8 21 

26.2 48.7 20.6 582 
14.8 64.0 15.8 651 
13.8 6.6 67.6 387 
7.5 1.9 77.4 360 

10.5 1.0 76.1 363 
10.3 0.8 76 362 
10.1 1.4 79 49 

6.4 1.0 52.7 227 
6.8 0.5 58 269 

19.8 24.5 43.6 299 
0.6 0.1 70.0 272 
0 0 99.5 385 
0.5 78.4 0.4 698 
0 99.9 0 883 
0.5 - 4.8 47 
0 - 0.2-8.0 6 0 - 1 2 0  
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vegetables  the  miss ing amino  acids are the  same, in others they  are 
different. If  one eats a mixed  vegetable  meal  of the former  vegetables,  
the meal  is unusab le  for prote in-product ion.  If, however ,  in a meal  of 
mixed  vegetables  different amino acids are missing, the different  vege- 
tables comple te  the  amino-acid  spec t rum so that  h u m a n  prote in  can be 
built  up  by them. The reader  finds combin ing  and the no t -combin ing  
vegetable  compos i t ions  in L. and  Th. Wendt:  "Die essentielle Hyper-  
tonie der Uberern~hr ten" ,  Frankfur t ,  1936). In  the pro te in-break-down 
diet only no t -combin ing  vegetables  should  be offered in each meal. If 
wi thin  3 hours  after the meal  the miss ing amino-acids are not  offered, 
the b o d y  cells cannot  use the amino-acids  for protein product ion.  A 
pat ient  who  eats daily 3 meals  and no th ing  between,  that  means  the 
meals more  than  3 hours  apart, can nour ish  himself  on no t -combin ing  
vegetar ian food so that  his b o d y  is unable  to gain protein out  of that  
nour i shment .  Hunge r  is therefore  not  necessary  for emp ty ing  overfilled 
protein stores. Nevertheless  hunge r  is (3 weeks  of zero-diet) the quick- 
est way  for its emptying.  

Blood-let t lngs 

The dietary pro te in-break-down can be accelerated considerably  by 
repeated blood-let t ings of 150-200 ml b lood twice a week. For  restoring 
the taken-away blood volume,  one gives the pat ient  the same a m o u n t  of 
water  to dr ink just  after the blood-letting. Thereby  the th ickness  of blood 
diminishes.  Overnour i shed  risk-factor pat ients  always have th ickened  
blood, with hematocr i t  mos t ly  above 50 vol.%. 100 ml b lood are c o m p o s e d  
of 50 ml water  and 50 ml dry  substance,  mainly  proteins.  Dur ing  a zero- 
diet an obese person  loses (apart of fat) 60-70 g body-pro te in  daily. With 
3 blood-let t ings of 200 ml  each t ime in one week, the pat ient  loses the 
protein equivalent  of 5--6 days zero-diet. 

Meanwhile  the pat ient  sticks to strict protein-fasting, which  means  that  
with the food hard ly  any  prote in  comes  into the blood, whereas  the  protein 
blood levels lower wi th  each blood-letting. That  induces  endothel ial  cells 
of blood-vessel  walls to break  down  collagen f rom basemen t  membranes ,  
t ransforming it into a lbumin  and secret ing it into b lood s t ream for restor- 
ing its former  composi t ion.  Thereby  capillary basemen t  m e m b r a n e s  grow 
thinner  and gain in permeabil i ty,  while blood-prote in  levels slowly rise 
again. With the improved  m e m b r a n e  permeabil i ty,  the elevated risk fac- 
tors begin to lower. The reactive refilling of blood-protein-  and erythrocyt-  
losses by mobil izat ion of s tored protein gives the t reat ing doctor  the 
oppor tun i ty  to cont inue  blood-let t ings until  protein stores are sufficiently 
emptied.  Basemen t  m e m b r a n e s  have now regained their  physiological  
thickness  and permeabil i ty ,  the blood its physiological  viscosi ty and 
hematocr i t  (below 42vo1.%), all b lood  levels their  normal  heights,  
whe reby  the pat ient ' s  heal th is restored. 

Prophylax is  and  t rea tment  o f  c igaret te-smokers angiitis 

Prophylax is  consists  in not  smoking.  As, however ,  this aim never  will 
be attained, we mus t  endeavour  to reach the attainable. Two ways  are 
open. 
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The pleasure for which the smoker  smokes  comes f rom nicotine. The 
poison of smoke,  which  p roduces  angiitis and heart  infarction, is carbon 
monoxide .  The cancer  comes  f rom the tar p roduc t s  in the smoke.  Both 
poisons  develop f rom the incomple te  burning-process  in smoking,  the 
burn ing  wi thout  flames. 
1. One can get  the  pleasure of nicot ine wi thou t  the po isonous  smoke  if one 

uses chewing*) or sniffing tobacco.  Bo th  ways  of nicot ine intake bring 
the whole  pleasure of nicot ine wi thou t  any  danger  of later h a r m  by 
cancer  or hear t  infarction, as by chewing or sniffing no smoke  develops 
and nicot ine in such  doses is not  poisonous  as it does not  accumulate ,  
but  is excre ted  totally every  day by the kidneys.  

2. On the other  hand,  one  can detoxicate  the cigarette smoke  by  inspiring 
the smoke  th rough  a hopcali t  filter. Hopcal i t  is a manganese  oxide 
mixture .  It  oxidizes ca rbon  m o n o x i d e  into the  unpo i sonous  carbon 
dioxide by catalysis. I t  is used in the army, navy,  and fire-brigades of all 
countr ies  since World War I against  ca rbon-monox ide  poisoning with 
reliable success.  That  it works  also in cigarette filters oxidizing all 
ca rbon  m o n o x i d e  in cigarette smoke  we publ ished 1973 in: L. Wendt: 
, ,Krankheiten verrninderter  KapiUarmembranpermeabi l i t~t" .  

Therapy of multifactorial angiopathies 

The recogni t ion of the different dis turbing subs tances  in the blood 
(Tables 3-6) is of impor tance  for the therapy.  Pat ients  with micro- and 
macroangiopa th ies  have a lysosomal  weakness  of endothelial  and epithe- 
lial cells. By large quanti t ies  of d is turbing proteins,  their  b reak ing-down 
power  is overburdened.  They  cannot  break down  all of them. They  let pass 
the u n b r o k e n  rest  on  capillary and arterial walls, wh ich  leads to 
angiopathies.  If  the t reat ing doctor  puts  such a pat ient  on prote in  fasting- 
diet, the onf low of surplus f o o d  protein ceases.  That  is a great  alleviation 
for the lysosomal  enzymes  of endothel ial  cells. They  may  be able now to 
break  d o w n  the  rest  of the d is turbing proteins so that  the pat ient  is 
growing healthy. The same effect has zero-diet (L. E. Trang et al., 1979). In 
other  patients,  protein-fast ing is not  enough.  I t  leads only to an improve-  
m e n t  of the disease, bu t  not  to healing. 

If now the doc tor  succeeds  in s topping  the pat ient 's  smoking,  carbon- 
monox ide  hemoglob in  disappears  out  of blood. The a m o u n t  of dis turbing 
proteins,  which  enzymes  of endothel ial  cells have to breake down,  is again 
cons iderably  reduced  thereby,  which  means  healing for another  percent-  
age of such  patients.  But  in some cases the disease goes on, nevertheless,  
the pat ient  having no th ing  but  a hyperant igenemia .  The hyperan-  
t igenemia is the et iology of rheumato id  arthritis, lupus  ery thematodes ,  
and m a n y  other  a u t o i m m u n  diseases, which  we call ant igenopathies ,  as 
a lmost  all of t h e m  are caused by  bacterial  or viral antigen. The hyperan-  
t igenemia can be treated successful ly by  p lasma-exchange  (P. Reuther  
1980, U. Rother1980, E. Riimpl 1980, W. M. G15ckner 1980, Jah resve r samm-  
lung Dtsch. Ges. Neurologie,  Wiesbaden 1980), p lasma-phoresis  (L. Wendt  
1973, 1980. P. E. McKenzie  et al. 1979) and by  b lood-plasma filtration. 
Ant igen-an t ibody  complexes  are big molecules.  By filtration of blood 

*) In England a nicotin chewing gum is on the market. 
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plasma th rough  an appropr ia te  filter, those  molecules  get  t r apped  in the 
filter, the blood, ref lowing into the patient,  being a lmost  free of them. 

The free ant igen in the blood, however ,  is a m u c h  smaller  molecule  
than the an t igen-ant ibody complex.  The pore filter is therefore not  suit- 
able for c leaning the  b lood f rom antigen. However ,  the free ant igen has (at 
its de te rminated  flat) an e lec t romagnet ic  polarization. If  we pass the 
b lood-plasma of the pat ient  a second  t ime th rough  a filter, the pores  of 
which  have a polarization opposi te  to tha t  of the antigen, the ant igen will 
be b o u n d  in the filter by  magnet i sm.  After  those  two filtrations, the  b lood 
pollut ion by ant igen and an t igen-ant ibody complexes  is consp icuous ly  
reduced,  the  hype ran t igenemia  is t r ans fo rmed  into a hypoant igenemia ,  
which even a pat ient  wi th  weak  b reak-down enzymes  can easily keep 
under  control. N ow even those  patients g row healthy.  

The pore filter for cleaning the blood f rom ant igen-ant ibody complexes  
has been cons t ruc ted  a l ready and  has approved  in patients with 
rheumato id  arthritis and  other  a u t o i m m u n i t y  diseases. Amer ican  doctors  
report  of great  i m p r o v e m e n t  in such  patients after plasma-filtration. In  
spite of not  knowing  wha t  they  take  out  of the blood by filtration, they are 
sure that  it mus t  be some  mat te r  wh ich  is the cause of those  diseases (Y. 
Nose 1979, L. and Th. Wendt  1978/79). 

Summary 
The physiological storage in overnutrition with mixed food 

Our food passes after digestion in the bowels through the mucous membranes of 
bowels into the blood. Thereby each meal of a mixed food produces an elevation of 
the blood level of all food molecules: a hyperalbuminemia, a hyperglycemia, a 
hyperlipemia, a hyperhydremia. Those high blood levels of food molecules and 
water produce equivalent high diffusion and filtration pressures. In connective 
tissues those pressures are low. So food molecules according to pressure differ- 
ences flow downstream through capillary basement membranes (BM) into tissues. 
Having arrived there, cells take their requirement. From the surplus food, protein is 
stored in collagen and amino groups of mucopolysaccharide of connective tissue, 
glucose goes into the sugar part of mucopolysaccharide, fat goes into the fat cells of 
connective tissues, water goes into the domain of mucopolysaceharide. So each 
food-transport molecule (water-soluble) has its food-storage molecule (water-unsol- 
uble) in connective tissue. 

In hunger, regulations take the albumin out of collagen and amino groups of 
mueopolysaccharide, the glucose out of sugar part of mucopolysaceharide, the fatty 
acids out of fatcells, the water out of the domain of mucopolysaccharide. Thereby 
connective tissue is the physiological foodstore of all food molecules. As long as 
that physiological storage of surplus food molecules functions undisturbed, the 
person may grow fat, but stays healthy. 

The pathogenic food storage 

The capillary basement membrane (BM) is the bottle neck of protein-transport 
channels. Its pores have diameters between 9.8 and 70 A. All food molecules have 
considerably smaller diameters than the smallest BM pores except albumin ((D 38 
x 150 A). The occlusion of small BM pores by albumin transport therefore is a 
continuous physiological filter process, which is compensated by a simultaneous 
continuous filter change, performed by the capillary endothelial and epithelial (EE) 
cells. 

If, however, the protein overnutrition is so great that EE cells cannot speed up 
enough the filter-change or if the person has a functional weakness of protein 
building-up and breaking-down enzymes of his EE-eells, which prevents a quicker 
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f i l ter  c h a n g e ,  o c c l u s i o n  of b a s e m e n t - m e m b r a n e  p o r e s  inc reases ,  i ts  pe rmeab i l i t y  
d i m i n i s h e s .  T h a t  h i n d e r s  a b o v e  all  t h e  b ig  a l b u m i n  m o l e c u l e s  in  t h e i r  B M  passage.  
A l b u m i n  d a m s  up ,  i ts  b l o o d  level  r ises ,  t h e r e  is d a n g e r  of h y p e r o n c i a  a n d  hyperv is -  
cosi ty .  E n d o t h e l i a l  cells,  t h e  g u a r d i a n s  of b lood ,  in te r fe re .  T h e y  t a k e  surp lus  
a l b u m i n  ou t  of b lood ,  c h a n g e  it  i n to  s to rage  p r o t e i n  (col lagen)  a n d  d e p o s e  i t  on  BM. 
T h e r e b y  b l o o d  b e c o m e s  t h i n n e r ,  B M  th i cke r .  T h a t  is t h e  p a t h o g e n e s i s  of BM 
t h i c k e n i n g  in  r i sk - fac to r  pa t i en t s .  T h e  d a m m i n g  u p  of food  m o l e c u l e s  before  
t h i c k e n e d  B M  i n c r e a s e s  t h e i r  b l o o d  levels ,  l ower s  t h e i r  f i l t r a t ion  a n d  d i f f u s i o n  rates  
in to  t i s sues ,  d i m i n i s h e s  cel l  nu t r i t i on .  R e g u l a t i o n s  c o m p e n s a t e  t h a t  d i s t u r b a n c e  by 
e l e v a t i n g  t h e  b l o o d  leve l s  of d a m m e d - u p  m o l e c u l e s  to  t h a t  he igh t ,  f r o m  w h i c h  
d i f fus ion  a n d  f i l t r a t ion  p r e s s u r e s  ar ise ,  h i g h  e n o u g h  for  o v e r c o m i n g  t he  p e r m e a t i o n  
r e t a r d a t i o n  of t h i c k e n e d  BM.  

T h e  s u c h l i k e  i n c r e a s e d  cap i l l a ry  f i l t r a t ion  p r e s s u r e  is t he  p a t h o g e n e s i s  of essen-  
t ial  h y p e r t e n s i o n ,  t h e  i n c r e a s e d  cap i l l a ry  d i f f u s i o n  p r e s s u r e  b y  h y p e r g l y c e m i a  is 
t he  p a t h o g e n e s i s  of a d u l t  d i abe t e s ,  o t h e r  r i sk  f ac to r s  r i se  acco rd ing ly .  

Al l  d a m m e d - u p  m o l e c u l e s  in  b l o o d  ac t  d i s t u rb ing ly .  Cap i l l a ry  e n d o t h e l i a l  cells 
r e s o r b  t h e m ,  s t o r i ng  t h e m  on  BM. S o o n e r  or  later ,  B M  ge ts  over f i l l ed  b y  t h e m ,  BM 
c a n n o t  t a k e  in  f u r t h e r  s t o r i n g  mo lecu l e s .  I n  c o n s e q u e n c e ,  b l o o d  leve l s  of d a m m e d -  
u p  m o l e c u l e s  r i se  again ,  o v e r s t e p p i n g  t he  t h r e s h o l d  of t h o s e  e n d o t h e l i a l  cells, 
w h i c h  a re  l oca t ed  o n  ar ter ies .  T h e i r  s t o r i n g  m a t e r i a l  ( a lbumin ,  l i p o p r o t e i n  a n d  all 
o t h e r  d a m m e d - u p  molecu les ) ,  h o w e v e r ,  goes  on  t h e  i n t i m a  of ar ter ies ,  p r o d u c i n g  
t h e  a r t e r iosc le ro t i c  p l aque .  So  a l i m e n t a r y  a r t e r iosc le ros i s  is a s to rage  disease,  
c a u s e d  b y  p a t h o g e n i c  p r o t e i n  s torage .  

Prophylaxis of hematogen angiopathies 

If  m a n  w o u l d  k e e p  h is  e n v i r o n m e n t  c lean,  m o s t  of h i s  p r e s e n t  b l o o d  po l lu t i ons  
(for i n s t a n c e  b y  lead,  c a d m i u m ,  c a r b o n  m o n o x y d e ,  n i t r o s a m i n e ,  a n d  m a n y  others)  
w o u l d  d i s a p p e a r  a n d  w i t h  t h e m  m a n y  of h i s  p r e s e n t  d i seases .  M o r e  t h a n  50 % of all 
p r e m a t u r e  d e a t h s  a re  c a u s e d  b y  c a r d i o v a s c u l a r  d i seases  (G. Sche t t l e r ,  1978), on ly  
25 % b y  cancer ,  a n d  t he  l a s t  25 % are  t h e  d e a t h s  of all o t h e r  d i s ea se s  i n c l u d i n g  traff ic  
acc iden t s .  Micro-  a n d  m a c r o a n g i o p a t h i e s  are  t h e  las t  u n d e f e a t e d  p l a g u e s  of" our  
t ime ,  t he  m o s t  d e a d l y  d i sease  of all, d o u b l e  as  d e a d l y  as cancer ,  i t s  f r e q u e n c y  still 
g rowing ,  c u r e  u n k n o w n .  Of t h o s e  p r e m a t u r e  c a r d i o v a s c u l a r  dea ths ,  90 % h a v e  t he i r  
o r ig in  in  o v e r n o u r i s h m e n t  a n d  c iga re t t e  s m o k i n g .  T h o s e  p a t i e n t s  lose  ha l f  of the i r  
l i fespan ,  d y i n g  in  t h e i r  p r i m e  of life. T h e y  c a n  b e  c u r e d  so t h a t  t h e y  m i g h t  l ive  to 
t h e i r  phys io log i ca l  life e x p e c t a n c y  in  g rea t  age. 

The healing therapy 

As s to rage  is r eve r s ib l e ,  s t o r age - d i s ea s e s  a re  cu rab le :  Ze ro -d i e t  for  4 w e e k s  or 
a n i m a l - p r o t e i n  f a s t i ng  for  1-3 m o n t h s ,  e n c o u r a g e d  b y  r e p e a t e d  b lood- le t t ings ,  
w h i c h  w o r k  as p r o t e i n  losses  a n d  force  r e g u l a t i o n s  to t ake  p r o t e i n  f r o m  the  s tore;  
e n d o t h e l i a l - e p i t h e l i a l  cel ls  b r e a k  off co l l agen  f r o m  i n t i m a  of a r t e r i e s  a n d  capi l la ry  
b a s e m e n t  m e m b r a n e s ,  w h i c h  r e g a i n  t h e r e b y  t h e i r  n o r m a l  p e r m e a b i l i t y .  E l e v a t e d  
r i sk  fac to rs  l ower  n o w  to  n o r m a l  b l o o d  leve l s  w i t h o u t  f u r t h e r  t r e a t m e n t .  We u s e  th i s  
t h e r a p y  s ince  30 yea r s  w i t h  g rea t  s u c c e s s  (L. Wendt ,  1949). 

ZusammenfassunK 

Die physiologische Verstoffwechselung einer Ezberkalorischen Mahlzeit mit 
gemischter Kost 

Die im Darm verdaute Nahrung tritt ins Blut und erzeugt einen Anstieg der 
Blutspiegel alIer NiihrstoffmolekLkle, das heif~t eine Hyperalbumin~mie, eine 
Hyperglyk~mie, eine Hyperlip&mie und eine Hyperhydr&mie. Von diesen hohen 
N~ibrstoffblutspiegein gehen entsprechend hohe Diffusions- und Filtrationsdriicke 
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aus. J e n s e i t s  d e r  K a p i l l a r w a n d ,  i m  B i n d e g e w e b e ,  s i n d  d iese  D r i i c k e  n iedr ig .  So  
s t r S m e n  da s  Wasse r  u n d  d ie  in  i h m  ge lSs t en  N~ihrs toffmolekf i le  m i t  d e m  D r u c k g e -  
f~Jle s t r o m a b w ~ r t s  in  d e n  G e w e b e r a u m .  D o r t  d e c k e n  die  Ze l l en  aus  d e m  N~ihrstoff- 
a n g e b o t  i h r e n  Bedar f .  V o n  d e m  v e r b l e i b e n d e n  Ube r schu l3  w i r d  EiweiB g e s p e i c h e r t  
im  Ko l l agen  u n d  in de r  A m i n o g r u p p e  des  M u k o p o l y s a c c h a r i d  des  B i n d e g e w e b e s ,  
d ie  G l u k o s e  i m  M u k o p o l y s a c c h a r i d  d e s  B i n d e g e w e b e s ,  da s  F e t t  i n  d e n  F e t t z e l l e n  
des  B i n d e g e w e b e s ,  das  Wasse r  in  d e r  D o m ~ n e  de s  M u k o p o l y s a c e h a r i d  des  B i n d e -  
gewebes .  So  h a t  j edes  N~ihrs tof f -Transpor t -Molekf i l  (wasser l5s l i ch)  se in  spezifi-  
s c h e s  S p e i c h e r m o l e k f i l  ( w a s s e r u n l 6 s l i c h )  i m  B i n d e g e w e b e .  I m  H u n g e r  e n t n e h m e n  
d ie  R e g u l a t i o n e n  d e m  K oU agen  de s  B i n d e g e w e b e s  da s  A l b u m i n ,  d e m  M u k o p o l y -  
s a c c h a r i d  des  B i n d e g e w e b e s  das  A l b u m i n ,  d ie  G l u k o s e  u n d  da s  Wasser ,  d e n  
F e t t z e l l e n  de s  B i n d e g e w e b e s  da s  Fet t .  So  i s t  da s  B i n d e g e w e b e  d e r  p h y s i o l o g i s e h e  
N ~ h r s t o f f s p e i c h e r  ffir alle N~hrs tof fe .  S o l a n g e  d iese  p h y s i o l o g i s c h e  V e r s t o f f w e c h -  
s e l u n g  de r  N~ihrstoffe a n d a u e r t ,  f f ihr t  e ine  U b e r e r n ~ h r u n g  d u r c h  Ff i l lung  des  
B i n d e g e w e b s s p e i c h e r s  zu  U b e r g e w i c h t  a b e r  n i c h t  zu r  K r a n k h e i t .  

Die pathoKene N~hrstof fspeicherun6 

Die  K a p i l l a r b a s a l m e m b r a n  (BM) i s t  d e r  E n g p a ~  d e r  E iwe i f i t r anspo r twege .  I h r e  
P o r e n  h a b e n  D u r e h m e s s e r  z w i s c h e n  28 u n d  70 A. Alle  N~hr s to f fmo lek i i l e  h a b e n  
b e t r ~ c h t l i c h  k l e ine re  M o l e k f i l d u r c h m e s ~ e r  als d ie  k l e i n s t e n  BM~Poren  m i t  Aus-  
n a h m e  des  A l b u m i n s  ( ~  38x  150 A). Die  V e r s t o p f u n g  d e r  k l e i n e n  B M - P o r e n  d u r c h  
d e n  A l b u m i n t r a n s p o r t  ist. a lso e in  k o n t i n u i e r l i c h e r  p h y s i o t i s c h e r  F i l t e r u n g s - P r o -  
zeB, d e r  d u r c h  d e n  k o n t i n u i e r l i c h e n  F i l t e r w echs e l ,  d e n  d ie  E n d o t h e l -  u n d  Ep i the l -  
(EE)Ze l l en  d e r  K a p i l l a r w a n d  vo l l z i ehen ,  k o m p e n s i e r t  wird .  I s t  a b e r  de r  Eiweif iver-  
zehr  u n d  d a d u r c h  d e r  A l b u m i n t r a n s p o r t  d u r c h  d ie  B M  zu s t a r k  o d e r  b e s t e h t  e ine  
F u n k t i o n s s c h w ~ c h e  d e r  Eiwei l3aufbau-  u n d  E i w e i B a b b a u - E n z y m e  d e r  EE-Ze l l en ,  
so d a d  d e r  F i l t e r w e c h s e l  d e r  B M  n i e h t  g e n t i g e n d  b e s e h l e u n i g t  w e r d e n  k a n n ,  d a n n  
v e r s t o p f t  d ie  B M  m e h r  u n d  m e h r  u n d  bt iBt  d a d u r c h  a n  P e r m e a b i l i t ~ t  ein.  Das  
b e h i n d e r t  zun~ichst  d ie  M B - P a s s a g e  d e s  A l b u m i n s ,  es s t a u t  i n s  B l u t  zurf ick,  s e in  
B lu t sp i ege l  s teigt .  D ie  d a d u r c h  e n t s t e h e n d e  G e f a h r  e i n e r  a n s t e i g e n d e n  H y p e r o n k i e  
u n d  H y p e r v i s k o s i t ~ t  b a r m e n  die  K a p i l l a r e n d o t h e l z e l l e n ,  i n d e m  sie A l b u m i n  aus  
d e m  B l u t  n e h m e n  u n d  es  als K o l l a g e n  au f  d e r  B M  s p e i c h e m .  D i e s e r  S p e i c h e r u n g s -  
p rozeh  v e r d f i n n t  da s  Blu t ,  v e r d i c k t  a b e r  die  BM. Das  i s t  d ie  B M - V e r d i c k u n g  d e r  
R i s i k o p a t i e n t e n .  Mi t  d e m  Q u a d r a t  d e r  B M - V e r d i c k u n g  v e r l a n g e r t  s ich  die  Diffu- 
s ionsze i t  a l le r  d ie  B M  p e r m e i e r e n d e n  N~hrs to f fmolekf i l e ,  m i n d e r t  s i ch  ih re  Diffu-  
s i ons r a t e  in  d e r  Zei t ,  d iese  Molekf i le  s t a u e n  i n s  B l u t  zurf ick,  so d a b  die  Ze l lversor -  
g u n g  s ink t .  D ie  R f i c k s t a u u n g  d e r  N i lh r s to f fmolek f i l e  u n d  m a n g e l n d e  Ze l lve rsor -  
g u n g  k o m p e n s i e r e n  die  R e g u l a t i o n e n  d a d u r c h ,  d a b  sie die  B l u t s p i e g e l  de r  p e r m e a -  
t i o n s v e r z S g e r t e n  N a h r s t o f f m o l e k f i l e  s o l ange  e r h S h e n ,  b i s  d ie  y o n  i h n e n  a u s g e h e n -  
d e n  D i f fu s ionsd r f i cke  groJ~ g e n u g  s ind ,  d ie  D i f f u s i o n s g e s c h w i n d k e i t  bzw.  - m e n g e  
d u r c h  die  v e r d i c k t e  B M  so zu  s te igern ,  d a b  w i e d e r  p h y s i o l o g i s c h e  D i f f u s i o n s r a t e n  
d e r  N~hr s to f fmo lek f i l e  ins  G e w e b e  s t r S m e n ,  w o d u r c h  die  p h y s i o l o g i s c h e  Zel ler-  
n~ihrung w i e d e r  g e s i c h e r t  ist. D ie  be i  d i e s e m  ProzeB  a u f t r e t e n d e n  B lu t sp i ege l e rhS -  
h u n g e n  s ind  d ie  R i s i k o f a k t o r e n  u n d  die  K r a n k h e i t e n  d e r  U b e r e r n ~ h r t e n :  B l u t h o c h -  
d ruck ,  E r w a c h s e n e n d i a b e t e s ,  H y p e r c h o l e s t e r i n ~ m i e ,  Gich t .  Die  e r h S h t e n  B lu t sp ie -  
gel  d e r  r f i c k g e s t a u t e n  Molek( i le  w i r k e n  als B lu t s tS r s to f fe .  Die  Endo the l ze l l en ,  d ie  
W~ch te r  f iber  d ie  B l u t r e i n h e i t ,  n e h m e n  die  B l u t s tS r s t o f f e  au s  d e m  B l u t  u n d  spei-  
c h e r n  sie z u s a m m e n  m i t  d e m  r f i c k g e s t a u t e n  A l b u m i n  au f  d e r  BM, d ie  d a d u r c h  
s c h l i e B h c h  f iberff i l l t  w i r d  u n d  k e i n e  S p e i c h e r s u b s t a n z e n  m e h r  a u f n e h m e n  k a n n ,  so 
d a b  d ie  B l u t s p i e g e l  d e r  S t a u u n g s m o l e k f i l e  w i e d e r  a n s t e i g e n .  Sch l ie f i l i ch  f ibers te i -  
g e n  sie  d e n  S c h w e l l e n w e r t  d e r  E n d o t h e l z e l l e n ,  d ie  au f  d e n  A r t e r i e n  s i tzen.  S ie  
s c h e i d e n  n u n  die  r f i c k g e s t a u t e n  Molekf i le  (Eiwei~,  L i p o p r o t e i n e ,  G l u k o s e  usw.)  au f  
die  I n t i m a  de r  Ar te r i en .  D as  i s t  d ie  P a t h o g e n e s e  d e r  a l i m e n t a r e n  Ar t e r io sk l e rose ,  
ih re  U r s a c h e  i s t  d ie  p a t h o g e n e  E i w e i B s p e i c h e r u n g  auf  de r  BM, sie s e l b s t  e i ne  
E i w e i h s p e i c h e r k r a n k h e i t .  
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Die Prophylaxe tier aliment~ren Angiopathien 

Aliment~ire Angiopathien treten nieht auf, wenn man die Uberern~hrung mit 
t ierischem EiweiB vermeidet .  Das ist erreichbar, wenn man ira t~glichen Alltag MaB 
hiilt, einerseits die Uberern~hrung vermeidet,  andererseits jeden Tag eine vegetari- 
sehe Mahlzeit, jede Woche einen vegetarischen Tag und jedes Jahr  einen vegetari- 
sehen Monat einh~lt. 

Die naturgem~Be Therapie der aliment~ren Angiopathien 

Da Speicherung reversibel ist, sind Speicherkrankhei ten heilbar: 1. Beendigung 
der Fleischmast  und Erzeugung eines EiweiBmangels durch Fleischfasten oder 
Nulldi~t. Dadurch werden die Regulationen gezwungen, den EiweiBbedarf des 
K6rpers dem Speieher zu entnehmen.  

2. Behebung der EiweiBiiberlastung des Blutes (H~mokonzentration) dureh 
wiederholte Aderl~isse; das bedeutet  zugleieh Erzeugung yon EiweiBverlusten, die 
den BM-Speieherabbau beschleuningen. 

3. For~setzung dieser beider MaBnahmen, bis die Uberffillung des BM-EiweiB- 
speichers abgebaut und die normale Permeabilit~t der Basalmembranen wieder- 
hergestellt  ist. Die erh6hten Blutspiegel der Risikofaktoren sinken dann ohne 
weitere Behandlung yon selbst zur Norm. Diese Therapie ist um so wirkungsvoller,  
je frOher sie einsetzt. Sie sollte begonnen werden bei jedem 13bergewichtigen mit 
Symptomen der H~mokonzentration. 

Key  words: arteriosclerogenesis, capillary basement  membrane  thickening, 
heart infarction, protein storage, risk factor diseases 
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