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ziehende Kra f t  der Carboxylgruppen in den Aminos~iure- 
ket ten,  wobei  die Nachbarschaf t  hydrophober  Gruppen 
vers t~rkend wi rk t  5. Das oben beschriebene regulS, re Ver- 
ha l ten  der Anionen wS~re sinngem~iss m i t  deren M6glich- 
kei t  erkl~irbar, sich den weniger  hydra t i s ie r ten  pos i t iven 
Ladungsstel len (Ammoniumgruppen)  geniigend zu n/them, 
um sie e lektrostat isch abschi rmen zu k6nnen. 

medium.  Close to the  isoelectric point,  the  effect tu rns  in 
the  opposi te  direction. Corresponding to Hofmeis te r ' s  
lyotropic  series, the  same inversion also applies to the  
o ther  monova len t  anions measured a t  p H  7 and 2. 

H. HELLAIJER und R. WINKLER 

Summary. Taking  the  effect of NaC1 as a basis, isomolar  
N a J  leads ei ther to swelling or shrinking of elastic tissue 
dependent  on salt  concent ra t ion  and p H  of the  aqueous 
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Relationship Between the Ion-Equi l ibrium Constants and the Sulphur and Magnes ium Contents of 
Plants 

According to our analyt ica l  invest igat ions,  a ma thema t i c  
relat ionship was found be tween  the  different  anion and 
cat ion equi l ibr ium constants  of plants.  Af ter  HoLs r ' s  1 
equat ion  for the  calculat ion of ion-equi l ibr ium constants  
(i), the  ion-equivalents  of 4 macro anions and of 4 macro  
cations was enough:  

Z - - - Z +  
i 

2IX- + X+/ 

2:- = NO[ + H2PO ~ + 1/2 SO~- + Cl- 

2J+ = IK+ + 1/2 Ca n+ + 1/2 Mg 2+ + Na+ 

The magnes ium requ i rement  of plants  was be t t e r  
character ized wi th  the  aid of magnes ium coefficients (z) 
t han  the  percentage of their  content .  The  coefficient  is a 
quot ien t  be tween  the  magnes ium con ten t  and to ta l  
cations. 

Mg 
Z =  

2]+- 

The relat ionship be tween  magnes ium coefficients and 
the  ion-equi l ibr ium constants  var ied  wi th  the  sulphur 
content ,  or to be more exac t  wi th  the  quo t ien t  of sulphur  
and magnes ium content .  I t  follows as a consequence 

tha t  there  is a possibi l i ty  of establ ishing 3 equat ions  in 
accordance wi th  the  3 groups of the  p lants :  

z = i  2 + 0 . 1  when S /Mg> 1 

z = 4 . i  2 + 0 . 1  when S / M g = 0 . 7 - - 1 . O  

z = 1 7 . i  l + O . 1  when S / M g < 0 . 7  

According to our results the  cul ture  plants  can be 
dis t r ibuted into the  fol lowing 3 groups:  sulphophil ,  
normal  and magnesiophi l  respect ively.  

Zusammen[assung. Unte r  der Ionengleichgewichts-  
berechnung yon HOLST wurde eine ann~hernd mathe-  
mat ische Beziehung zwischen dem Magnes iumbedarf  
einer Pf lanze und dem Quot ient ien  aus Schwefel- nnd 
Magnesiumgehal t  des Pf lanzenmater ia l s  ermit te l t .  
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Intestinal Monosaccharide Transport in Experimental Protein Deprivation 

Disturbances  of intes t inal  sugar absorpt ion are com- 
mon in protein-calor ie  malnutr i t ion ,  par t icu lar ly  in child- 
hood x, and i t  has been suggested t h a t  prote in  deplet ion 
per  se damages  the  absorp t ive  mechanisms of the  gut  ~. 
The present  s tudy  invest igates  whether  intest inal  monosac-  
charide absorpt ion in prote in  depleted ra ts  differs f rom 
t h a t  of normal  rats. 

Weanl ing,  female Wis ta r  ra ts  weighing 80-90 g were 
selected r andomly  for feeding ad l ib i tum wi th  a normal  
diet  or a low-protein diet  3 for up to 40 days. The  prote in  
con ten t  of the  normal  diet  was 8% (NDp Cal%) and of the  
deficient  diet  was 5~ ~. 

Solut ions used were based on KREBs-HENSELEIT 5 bi- 
carbonate  buffer  and conta ined the  fol lowing substra tes :  
4.3% D-glucose, 5.05% D-fructose or 4.63% 3-O-methyl  
glucose. In tes t ina l  t r anspor t  was measured  by  disap- 
pearance  of substra te  f rom the  lumen  of the  gut  using 
an in v ivo  closed loop technique  6. Po lye thy lene  glycol 
was used as a non-absorbable  marke rL  D-glucose was 
measured  by  a glucose oxidase me thod  s, D-fructose by  
R o x ' s  me thod  6 and 3-O-methyl  glucose according to 

HSlA and INOWYE 1~ Resul ts  are expressed as [zmoles of 
subs t ra te]mg intes t inal  m u c o s a / h .  

D-glucose t ranspor t  was s ignif icant ly  increased in the  
prote in-deple ted  animals  a t  10, 20, 30 and 40 days after  
commencemen t  of the  feeding exper iments  bu t  no signi- 
f icant  a l te ra t ion  of D-fructose t ranspor t  occurred. (Tab- 
le I). There  was no s ignif icant  a l te ra t ion  in intes t inal  
t ranspor t  of 3 -0 -methy l  glucose when  measured a t  30 
days  (normal ~ 7.2 • 2.0, pro te in  depleted = 7.7 =k 3.4, 
p > 0.8). 

As in previous studies n ,  1~, pro te in  depr iva t ion  caused 
s t ructura l  changes in the  ep i the l ium of the  small  bowel. 
The wall  of the  small  intest ine was consis tent ly th inner  
in prote in-deple ted  animals  and the  mucosal  wet  weight  
was s ignif icant ly  reduced (Table II) .  

These results indicate  t h a t  exper imenta l  d ie tary  prote in  
depr iva t ion  causes increased intes t inal  t ranspor t  of D- 
glucose. This  is p robab ly  because of a l tera t ion of in t ra-  
cellular metabo l i sm since there  was no effect on the  
absorpt ion of the  non-metabol ized  sugar, 3-O-methyl  
glucose. The  lack of effect on D-fructose m a y  be due to 
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Table I. Intestinal sugar transport  in normal and protein-depleted Table II. Small-intestinal mucosa ]wet weight (g]cm) in normal and 
rats protein-depleted rats 

D-glucose D-fructose 
Duration 
of diet Normal Protein- p Normal Protein- p 
(days) depleted depleted 

10 2.1 (4) 5.0 (8) < 0.01 5.0 (4) 6.4 (8) > 0.4 
20 2.4 (3) 5.6 (7) < 0.05 7.0 (3) 8.4 (7) > 0.9 
30 1.9 (3) 3.9 (5) < 0.05 4.0 (4) 7.4 (3) ;> 0.05 
40 2.0 (3) 5.6 (7) < 0.05 S.1 (4) 8.5 (7) > 0.7 

Mean results; figures in parantheses indicate number  of animals. 

Duration of Normal diet Low-protein diet p 
diet (days) 

10 15.9 q- 1.3 (4) 10.0 -4- 1.6 (8) < 0.001 
20 12.3 -4- 1.0 (3) 7.5 4- 1.1 (7) < 0.001 

30 19.4 dc 2.6 (3) 12.2 ~ 0.8 (5) < 0.01 

40 16.I ~= 1.2 (3) 11.9 • 1.6 (7) < 0.01 

Mean values and S.D.; figures in parentheses indicate number  of 
animals. 

d i f f e r e n c e s  in  i t s  m e t a b o l i s m  a n d  i n t e s t i n a l  t r a n s p o r t  
p a t h w a y  w h i c h  is  s e p a r a t e  f r o m  t h a t  u s e d  b y  o t h e r  
a c t i v e l y  t r a n s p o r t e d  s u g a r s  is. 

Zusammenfassung. A n  j u n g e n  R a t t e u  w u r d e  e i ne  b e d e u -  
t e n d e  S t e i g e r u n g  d e r  A b s o r p t i o n  y o n  D - G l u k o s e  b e o b -  
a c h t e t ,  j e d o c h  k e i n e  s o l c h e  d e r  D - F r u k t o s e .  O f f e n b a r  i s t  
d e r  E f f e k t  an D - G l u k o s e  e i n  a d a p t i v e s  P h g n o m e n ,  v e t -  

b u n d e n  m i t  e i n e m  
D i i n n d a r m .  

v e r / i n d e r t e n  Z e l l m e t a b o l i s m u s  i m  

2r GRACEY 14 a n d  B. LEVIN 

Department of Pathology, Queen Elizabeth Hospital/or 
Children, Hackney Road, London E2 8PS (England), 
IO July 7972. 

1 j .  G. PRINSLOO, W. WITTMANN and  P. J.  PRETORIUS, Archs Dis. 
Childh. 4d, 593 (1969). 

2 M. D. BOWIE, G. L. BRINKMAN, J.  D. HANSEN, J.  Pedia t .  66, 1083 
(1966). 

3 G. SOLI~ANO, E. A. BURGESS and B. LEVlN, Br. J. Nutr. 27, 55 
(1967). 

4 D. S. MILLER and P. R. PAYNE, J. Nutr.  7d, 413 (1961). 
5 H. A. KREBS and K. HHENSELEIT, Hoppe-Seylers Z. Physiol. Chem. 

270, 33 (1932). 
6 D. S. PARSONS, in Handbook o] Physiology, Section 6, Alimentary 

Canal (Ed. C. F. CODE; American Physiological Society, Washing- 
ton 1968), p. 1177. 

7 S. HYDEN, K. LantbrI-I6gsk. Annlr., 22, 139 (1955). 

8 A. St. G. I'IUGGETT and D. A. NIXON, Lancet 2, 368 (1957). 
9 j .  H. RoE, J. biol Chem. 107, 15 (1934). 

10 D. Y. HSlA and T. INOWYE in Inborn Errors of Metabolism, 
Laboratory Methods (Year Book Publishers, Chicago 1966), Part  2, 
p. 119. 

11 R. E. KIRSCH, J. F. BROCK and S. J. SAUNDERS, Am. J. din. Nutr .  
21,820 (1968). 

12 A. F. HOPPER, R. W. WANNAMACKER and P. A. McGOVERN, Proc. 
Soc. exp. biol. Med. 728, 695 (1968). 

1s M. GRACEY, V. BURKE and A. OSHIY, Biochim. biophys. Acta 266, 
397 (1972). 

14 Present address: Gastroenterological Research Unit, Princess 
Margaret Hospital for Children, Perth (Western Australia). 

Die N o t w e n d i g k e i t  e iner  L i c h t r e a k t i o n  fiir die I n d u k t i o n  p h o t o s y n t h e t i s c h e r  Aktivi t i i t  

Al le  z u r  S a u e r s t o f f e n t w i c k l u n g  f / i h igen  P f l a n z e n  z e i g e n  
be t  B e l i c h t u n g s b e g i n n  v e r s c h i e d e n e  I n d u k t i o n s p h ~ i n o m e -  
ne  f iber  m e h r e r e  S e k u n d e n ,  b i s  e i ne  k o n s t a n t e ,  k o n t i n u i e r -  
l i che  P h o t o s y n t h e s e a k t i v i t / i t  e r r e i c h t  is t .  D i e s e  E i n -  
s e h w i n g v o r g / i n g e  w u r d e n  v o r  a l l e m  a n h a n d  y o n  F l u o r e s -  
z e n z m e s s u n g e n  e i n g e h e n d  u n t e r s u c h t  u n d  w e r d e n  m e i s t e n s  
a l s  v a r i a b l e  F l u o r e s z e n z  b e z e i c h n e t  x. S e h r  c h a r a k t e r i s t i c h  
ze ig t  s i c h  d e r  U b e r g a n g  y o n  D u n k e l -  z u m  L i c h t z u s t a n d  
s u c h  in  d e r  S a u e r s t o f f p r o d u k t i o n .  E s  w u r d e  g e z e i g t  e, 
d a s s  d e r  u n m i t t e l b a r  be t  B e l i c h t u n g  b e o b a c h t e t e  S a u e r -  
s t o f f a u s s t o s s  m i t  a n s c h l i e s s e n d e m  S a u e r s t o f f p r o d u k t i o n s -  
a b f a l l  u n d  W i e d e r a n s t i e g  a u f  e i n  k o n s t a n t e s  N i v e a u  a ls  
u n m i t t e l b a r e  R e a k t i o n s f o l g e  de s  a n g e r e g t e n  P h o t o s y s t e m -  
I I  a n z u s e h e n  is t .  

W e r d e n  h 6 h e r e  P f l a n z e n  ( B o h n e n ,  G e r s t e ,  L e m n a c e e n )  
u n t e r  F l a s h b e d i n g u n g e n  k u l t i v i e r t  ( D u n k e l k u l t u r e n ,  be -  
l e u c h t e t  a l le  15 r a i n  m i t  e i n e m  p o l y c h r o m a t i s c h e n  B l i t z  
y o n  1 m s e c  D a u e r )  so  e n t w i c k e l n  s i c h  C h l o r o p l a s t e n  v o re  
L a m e l l e n t y p  3 m i t  a u s s c h l i e s s l i c h e r  P S - I - A k t i v i t / i t  1. E s  
k o n n t e  g e z e i g t  w e r d e n ,  d a s s  d i e  so  k u l t i v i e r t e n  O r g a n i s m e n  
be t  L i c h t b e g i n n  s k e i n e  S a u e r s t o f f e n t w i c k l u n g  u n d  k e i n e  
v a r i a b l e  F l u o r e s z e n z  z e i g e n  s. B e i  a n d a u e r n d e r  B e l i c h t u n g  
d a g e g e n  s e t z t  e i ne  I n d u k t i o n  d e r  S a u e r s t o f f e n t w i c k l u n g  
ein,  d ie  e r s t  n a c h  6 b i s  8 r a i n  z u m  S t i l l s t a n d  k o m m t  ~. E s  

s t e l l t  s i c h  n u n  d ie  F r a g e ,  ob  d e r  I n d u k t i o n s m e c h a n i s m u s  
e ine  s e lb s t s t~ ind ige  l i c h t r e g u l i e r t e  R e a k t i o n  d a r s t e l l t  u n d  
d a b e i  d ie  p o t e n t i e l l e  Ak t iv i t~ i t  y o n  P h o t o s y s t e m - I I  
b e s t i m m t .  

Material und Methoden. Die  K u l t i v i e r u n g  y o n  Phaseolus 
vulgaris u n d  d ie  E x p e r i m e n t i e r a n o r d n u n g  w u r d e n  b e i b e -  
h a l t e n  w ie  f r i i h e r  m i t g e t e i l t  ~, 1. D ie  P f l a n z e n  w u r d e n  7 
T a g e  i m  D u n k e l n  g e h a l t e n ,  d a n n  7 T a g e  u n t e r  B l i t z l i c h t -  
b e d i n g u n g e n  (nile 15 r a i n  e in  s t a r k e r  W e i s s l i c h t b l i t z  y o n  
1 m s e c  I ) a u e r )  k u l t i v i e r t .  V o n  d e n  P r i m ~ r b l / t t t e r n  d e r  14 
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