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Tabelle 1. Hemmung pro~eotytischer Fermer~te durch Monojodessigsdure 

Gelatine spaltendes 
Kathepsin Pu 

 ohe trakt aus der  ebe% 

Gereinigtes Ferment  {I 5,0 
(~ :~00) t[6,0 

Monojodessig- 
saurekonzen- 

tration fiir 50% 
Hemmung  

Orenzen des 
Mutungsbereiehes 

fiir _P = 0,05 

1,74" 10-~m 
t,2I . t 0 - ~ m  
3,2 " 10 *In 
9,67" t0 -~m 

1,97bis 1,57- 10-~m 
1,5t bis ~,07. t0 -~ m 
3,66bis 2,79- 10 ~m 

~0,87 bis 8 , t 6 .10  -~ m 

aus  Milz, Leber ,  T h y m u s  u n d  N i t r e  ergeben dieselben Wer t e .  
Das  gereinigte F e r m e n t  is t  e twas  empfindl icher ,  g s  set da r au f  
h ingewiesen ,  dab  bet  den  F e r m e n t a n s g t z e n  des gere in ig ten  
G E  Cys te in  yon  0,005 m zugegen  ist. Die Reak t ions f~h igke i t  
der F e r m e n t - S H - G r n p p e  gegeni iber  M E S  is t  o f fenbar  so s tark ,  
dab das in grol?em l ] b e r s c h u g  vor l iegende Cys te in  die M E S  
n ich t  i r reversibel  a b z u b i n d e n  ve rmag .  ~ h n l i c h e s  b e o b a c h t e t e n  
Gg~eZVBaUM u n d  F g ~ o ? ¢  ~) an  der H e m m u n g  des  K a t h e p s i n  t3 
d u t c h  J o d a c e t a m i d .  

Die H e m m u n g  des  GE  ist  p_~-abh/ingig. Bet  h6he ren  
pH-Wer t en  wird es gegen M E S  unempf ind l i che r .  M an  k 6 n n t e  
a n n e h m e n ,  dab  im  san ren  I3ereich also die E n z y m - S H - G r u p p e  
s tg rke r  u n d  schnel ier  m i t  der  IVIES reagiert .  E i n  en t sp r echen -  
der  Mode l lve r such  zeigte j edoch  t i n  gegentei t iges  Verha l ten .  
Die Reak t i on :  C y s t e a m i n  + M E S  bes i t z t  bet  pH 7,0 die Ge- 
s c h w i n d i g k e i t s k o n s t a n t e  ksvo = 12,35, bet  p~  6,5 = 0,98 n n d  
bet  6,0 = 0,074 [1viethodik der  M essung  beiS)]. Die P*i- 
Abhgng igke i t  der  F e r m e n t h e m m u n g  lgBt sich jedoch  dadurch  
erklgren,  dab  bet h6he ren  p~-%Verten das  zugegebene  Cys te in  
bzw. die im  R o h e x t r a k t  v o r h a n d e n e n  S H - G r u p p e n  s tg rke r  
m i t  der  ,Y[ES reagieren  als bet  n iedr igen  u n d  d a d u r c h  e inen 
Tell  der M E S  abbinden .  Die R eak t i on :  E n z y m - S t t - G r n p p e  + 
M E S  ve r tgu f t  v e r m u t l i c h  n n a b h g n g i g  v o m  pH-V~rert. 

Unsere  Ergebn i sse  zeigen, dab  bet e iner  Ve rg i f t ung  eines 
O r g a n i s m u s  d u t c h  M E S  neben  der  H e m m u n g  des Ggrungs -  
s toffwechsels  anch  die S t 6 rung  ande re r  E n z y m e  zn b e a c h t e n  
ist. ]3ei e ther  ch ron i schen  1viES-Vergiftung bet 1Ratten h a b e n  
wir  eine At roph ie  yon  1viitz u n d  T h y m u s  beobachte t~) .  M6g- 
!icherweise wird  diese s u c h  du rch  die S t6 rung  yon  F e r m e n t e n  
ans  d e m  EiweiBstof iwechsel  he rvorge ru fen .  

I-Ierrn Professor  I-toLze~ d a n k e  ich fiir einige wertvol te  
Hinweise .  

Biophysikalische Abteilung des Heiligenberg-lmt#uts, Hei- 
Iigenberg (Baden). (Leitung: Prof. Dr. H. LANGENDORFF) 
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Trace Element Content o~ Milk in Indian Cattle 

D u r i n g  inves t iga t ions  on the  trace e l emen t  c o n t e n t  of 
t h e  forage and  the i r  soils in W e s t e r n  India ,  i t  was  obse rved  
t h a t  t h e  ca t t le  were u n h e a l t h y  and  suf fered  f rom nutr i t iona l  
deficiencies.  IVER and SATYANARAYAN 2) f ound  that excep t  
for m a n g a n e s e  and  cobalt ,  t h e  forage is e x t r e m e l y  poor  in  
other  t r ace  e l emen t s  like iron, zinc, m o l y b d e n u m ,  boron  and 
copper.  T h o u g h  mil l ions  of poor  I n d i a n s  c a n n o t  afford milk,  
l i t e ra tu re  showed  t h a t  no work  h a s  been  done  on t h e  t race  
e l emen t  c o n t e n t  of mi lk  in I n d i a n  ca t t le  in spi te  of t h e  impor-  
t ance  a n d  u r g e n c y  of t h e  problem.  P re l i m i na ry  s tud ies  were, 
therefore ,  u n d e r t a k e n  to de t e rmi ne  t h e  trace e l emen t  s t a t u s  
of mi lk  in I n d i a n  cattle .  

Method. Samples  of mi lk  f rom six  h e a l t h y  and  u n h e a l t h y  
cows f rom Talegaon ,  a p r inc ipa l  g r a s s l and  cen t re  of W e s t e r n  
Ind i a  were col lected in po lye thy l ene  conta iners .  T he  organic  
c o n s t i t u e n t s  were des t royed  wi th  a m i x t u r e  of sn lphur ic ,  
n i t r ic  a n d  perchlor ic  acids. T he  a sh  was  t a k e n  up  in d i lu te  
HC1. I ron  was  d e t e r m i n e d  wi th  o r tho -phenan th ro l i ne ,  copper  
w i th  s o d i u m  diethyldithiocarbamate, zinc wi th  dighizone, 
m a n g a n e s e  w i th  per iodate ,  coba l t  w i th  n i t roso-R-sa l t ,  mo lyb -  
d e n u m  wi th  dithiol,  boron  wi th  qnina l izar in  and  iodine wi th  
s o d i u m  th iosn lpha te .  Colour in tens i t ies  of u n k n o w n s  and 
bIanks  were c o m p a r e d  w i t h  those  of s t a n d a r d s  in an  ab-  
so rp t iomete r .  

Results and discussion. Table  t c lear ly b r ings  o u t  t h e  
poor  s t a t u s  of t race  e l emen t s  in t h e  mi lk  of I n d i a n  cattle.  
These  va lues  w h e n  c o m p a r e d  to  t he  n o r m a l  r ange  of concen t ra -  
t ion  of va r ious  t race  e l emen t s  in cows'  mi lk  as g iven  b y  
UNDERWOOD 5) are ve ry  low and  t h e  t race  c o n s t i t u e n t s  of 
even  h e a l t h y  cows are far poorer  as compa red  to t h e  va lues  
of o the r  workersa),~). 

Table ~. Average amounts o] various trace elements in the nzilk of 
healthy and unhealthy cows (in miero~arns per liter) 

Type of Cattle 

Heal thy 
Heal thy 
Heal thy 
Unheal thy 
Unheal thy 
Unheal thy 
Normal range of 

concentration ~) 

o 

1 8 0 0  2 4 2  
1658 212 
t690 229 
980 I0~ 
765 95 
847 83 

3000 300 
to to 

5000 600 

28 
23 
22 

3"4 
4-8 
5"~ 

50 
to 

t50 

21 
t9 
18 
33 
2t 
22 
2O 
to 
3O 

! 

1.80 0.2l 0.02 : 5"5 
1-90 0.25 0.02 5"t 
1-92 0"19 0.02 4'9 
1-30 0'03 O.01 t.9 
1-20 0.06 0.01 1'4 
1-25 0"05 o.ol  2't 
0"4 0-5 40 ~ 30 
to to to i to 

0.7 1.0 56 I 70 

Our  f indings  show t h a t  cow's  mi lk  is r icher  in zinc t h a n  
a n y  other  trace e l emen t  wi th  i ron r a n k i n g  next .  This  is 
in t e res t ing  because  t he  forage is poor  in zinc. T h e  a m o u n t s  
of copper,  iodine, m o l y b d e n u m  and  boron  are all exceedingly  
low and far be low the  average s tandards .  The  incidence of 
goiter  and o ther  diseases in I n d i a n s  due  to mine ra l  deficiencies 
h a v e  been  recorded b y  workersa),~). M a n g a n e s e  is t h e  on ly  
e l emen t  t h a t  is p r e sen t  in n o r m a l  concen t r a t i ons  in t he  mi lk  
of b o t h  h e a l t h y  and  n n h e a l t h y  cows, be ing  s l igh t ly  h ighe r  
in t he  former .  Cow is t h e  on ly  a n i m a l  species for wh ich  t h e  
coba l t  con t en t  is k n o w n  and  i ts  mi lk  is exceed ing ly  low in 
coba l t  when  t he  cow is c o n s u m i n g  n o r m a l  ra t ions .  ELLIS and 
T~o~aPsoz; 1) r epor t  a m e a n  va lue  of 0 '6 Y cobal t  pe r  l i ter  of 
cow's  milk.  Our  va lues  show a h ighe r  coba l t  con ten t ,  pro-  
bab ly  due  to t h e  fac t  t h a t  t he  soils of Ta l egaon  der ived f rom 
basa l t  are r ich in cobalt .  E lsewhere  i t  h a s  been  s h o w n  t h a t  
t h e  forage and  g rass l and  soils of Ta legaon  are poor  in m a n y  
trace e lemen t s  2). 

I t  is t h u s  seen  t h a t  t he  mi lk  of I n d i a n  carrie is v e ry  
def ic ient  in a lmos t  all t h e  i m p o r t a n t  t race  e l emen t s  s ince  the  
cat t le  are n o t  fed regu la r  r a t ions  b u t  are al lowed to graze  
freely on p a s t u r e s  shown  to  be  def ic ient  in t race  e lements .  
I t  is, however ,  possible  t h a t  t he  deficiencies are  in f luenced  
b y  t he  species of an imal ,  s t age  of l ac ta t ion  and  o the r  factors .  
An  indi rec t  re la t ionship  be tween  soils, p l an t s  and  an ima l s  h a s  
been  shown  to  exist .  F u r t h e r  work  is in progress .  

The  a u t h o r  wishes  to t h a n k  Dr. ¥ .  SATYANARAYAN for his  
he lp  in ana lys i s  and  for his  cri t ical  r ead ing  of t he  m a n u s c r i p t .  

Department of Botany, Institute of Science, Bombay, India 
(Miss) JAYA G. IY:~x 
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Strahlenschutzversuche mit Alkoholen 

Die Einwirkung yon iR6ntgenstrahlen ruff in EiweiB- 
16sungen unter geeigneten Versuchsbedingungen Trfibungen 
hervorl),2), die dnrch versehiedene Substanzen verhindert 
werden  k/Snnena). I n  den  vor l i egenden  Ve r suchen  wurd e  ge- 
p ra t t ,  ob a n c h  Alkohole  e inen  so lchen  S t r a h l e n s c h u t z  aus-  
tiben. A m  Ganz t ie r  s ind  berei ts  pos i t ive  tgrgebnisse m i t  
Alkoholen  erzielt  worden~),  5), 6). Wi r  u n t e r s u c h t e n  • thanol ,  
n -Propanol ,  i so -Propanol  u n d  B u t a n o l  in L 6 s n n g e n  kristal l i -  
s ie r ten  P i e rdea lbumins .  W i t  ve r se t z t en  je 15 cm 3 e ther  0 ,5%-  
igen L 6 s u n g  des A l b u m i n s  in 0 ,8%iger  NaC1-L6sung m i t  je 
3 c m  a des Alkohols  in s t e igender  K o n z e n t r a t i o n .  Die E n d -  
k o n z e n t r a t i o n e n  in den  A n s g t z e n  wa ren  0,0001; 0,001; 0,01 
u n d  0, t  molar .  Zwei Kon t ro l lpo r t i onen  v e r s e t z t e n  wi t  m i t  je 
3 cm a dest i l l ier ten V~rassers. Der  p~ -Were  b e t r u g  tiberaI1 6,0. 
Jede  Por t ion  wurde  in zwei Teile geteilt ,  yon  denen  der  eine 
bestrahIt  wnrde,  wXhrend der andere  als Kont ro l le  diente.  Die  
St rah lendos i s  b e t r u g  e twa  t ,5 • 105 r bet  e iner  R 6 h r e n s p a n n u n g  
y o n  t60  kV;  Bes t r ah lungsze i i  2 Std.  N a c h  der  B e s t r a h l u n g  


