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Our i n s t r u m e n t  has the  d i sadvan tage  tha t ,  w i t h o u t  
cuve t te ,  t h e  readings  of t he  p h o t o m e t e r  a t  t h e  2 pos i t ions  
of the  polar izer  are no t  exac t ly  the  same, a l though  t h e y  
should be theoret ica l ly .  We do no t  whol ly  u n d e r s t a n d  
th is  phenomenon ,  bu t  par t ia l  polar izat ion of the  l ight  in 
the  m o n o c h r o m a t o r  and  inhomogene i ty  of the  polar izer  
m a y  be two of the  causes. W i t h o u t  cuve t t e  we f ind a 
small  difference (EL -- ER) which  varies wi th  wave leng th  
bu t  is i n d e p e n d e n t  of slit  w i d t h  and  hence of l ight energy.  
The values  are no t  a l tered by  placing a cuve t t e  w i th  sol- 
v e n t  in the  beam.  Therefore  a b lank  curve should be 
t aken  wi th  a cuve t t e  w i th  solvent ,  and  the  values  
measured  for t he  solut ion are corrected by  sub t rac t ion  
of the  b lank  values. The qua l i ty  of the  cuve t tes  used for 
the  m e a s u r e m e n t s  is ve ry  impor tan t .  Some of our  cu- 
ve t t e s  appea red  to be b i re f r ingent  (owing to  strain) and  
therefore  useless, and  in some cases we found  h igh  b l ank  
values for a par t icu lar  cuve t t e  which  could be inf luenced 
by  inver t ing  the  cuvet te .  Never the less  some commerc ia l  
cuve t tes  were selected t h a t  showed none of these  dis- 
advantages .  

To d e m o n s t r a t e  the  u t i l i ty  of the  appara tus ,  t he  CD 
curves of t e s tos te rone  and  3f l -hydroxy-(5a)-andros tan-  

17-one ob ta ined  wi th  the  i n s t r u m e n t  are given in Figures  
4 and  5. These  curves  agree well w i th  the  publ i shed  
values  5. P robab ly ,  the  t ransmiss ion  of the  appa ra tus  in 
t he  UV-region can be improved  b y  using a quar t z  
polar izer  ins tead  of a calci te  one. (We used the  calcite 
polar izer  because it h a p p e n e d  to be available n). 

Zusammen/assung. Es wird  ein e infacher  A p p a r a t  be- 
schrieben,  der  als Zusatzger/ i t  zum Zeiss -Spekt ra lphoto-  
m e t e r  PMQ n zur Messung von Zirkulardichroismus zu 
ve rwenden  ist. 
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I m m u n o f l u o r e s c e n t  Local izat ion of 
TAMM-HORSFALL i u c o p r o t e i n  

TAMM-HORSFALL mucopro te in  1 exists  normal ly  in hu- 
m a n  urine as a h igh ly  aggregated,  double  s t r anded  fila- 
men tous  molecule 2,3 hav ing  a molecular  we igh t  of 
app rox ima te ly  7 mill ion 1. I t  has  recent ly  been  shown  
t h a t  the  large, na t ive  form of this  p ro te in  m a y  be dis- 
sociated or d isaggregated  b y  var ious  means4-S, and  some 
evidence has  become avai lable to indicate  t h a t  t he  basic 
monomer ic  subuni t ,  re ta in ing  hemagglu t ina t ion  inhibi-  
t ion  ac t iv i ty  and  all the  immunologic  d e t e r m i n a n t s  of the  
pa r en t  molecule,  has  a molecular  weight  in t he  region of 
95,000-112,0009. The cellular origin of the  mucopro te in  
has been  assumed to be r a the r  high in the  nephron ,  since 
a t t e m p t s  to  d e m o n s t r a t e  se rum precursors  have  been  
unsuccessful  l~ and  since cas t  mater ia l  f rom pa t i en t s  
wi th  acute  renal  failure or wi th  t he  nephro t ic  synd ro me  
has  been  found  to  consis t  a lmost  ent i re ly  of TAMM- 
HORSFALL mucopro te in  n,~2. An immunof luo rescen t  t ech-  
nique has  been used in a s t u d y  of the  local izat ion of th is  
mucopro te in  in sect ions of h u m a n  kidney.  

Nat ive  TAMM-HORSFALL m u c o p r o t e i n  was p repa red  
f rom h u m a n  ur ine by  prec ip i ta t ion  in 0.58 molar  NaC1, 
according to  t he  m e t h o d  descr ibed by  TAMM and HORS- 
FALL ~. This  p rocedure  has been shown to yield a p ro d u c t  
which behaves  homogeneous ly  in s t a rch  gel electro-  
phoresis,  u l t racent r i fuga t ion ,  gel f i l t ra t ion and  immu n o -  
diffusion l& An t i s e rum was p repared  in r abb i t s  by  2 
in t r amuscu la r  in jec t ions  of purif ied mucopro te in  w i th  
comple te  F r e u n d ' s  a d j u v a n t  a t  3 week intervals ,  and  the  
init ial  ha rve s t  was a t  6 weeks. A n t i b o d y  was con juga ted  
wi th  f luorescein i so th iocyana te  13,1~ and  adsorbed  wi th  
mouse l iver pow de r  15 af ter  dialysis and  f i l t ra t ion on G-25 
Sephadex.  

K i d n e y  sect ions were ob ta ined  at  the  t ime  of au t o p s y  
and were cut  a t  a th ickness  of 4 or 5 / ,  and t r ans fe r red  to  
glass slides. The  sect ions were washed  wi th  p h o s p h a t e -  

buffered saline, covered wi th  conjuga ted  an t i se rum and  
kep t  for 45-60 min  in a mois t  ch amb e r  a t  room t empera -  
ture,  Af ter  3 subsequen t  washings  wi th  the  buffered  
saline, the  slides were m o u n t e d  in buffered  glycerol and 
examined  wi th  a Zeiss UV-microscope.  

Br igh t  cy top lasmic  f luorescence was found in k idney  
sect ions f rom pa t i en t s  w i t h  congeni ta l  hea r t  disease, 
acute  l ymphocy t i c  leukemia,  id iopa th ic  t h r o m b o c y t o -  
penic  pu rpu ra  and f ibrocyst ic  disease of the  pancreas .  
Glomeruli  and p rox imal  tubules  remained  uni formly non-  
f luorescent  in all sections. Cells of the  distal  tubules  and 
collecting tubules  and pe rhaps  the  loops of Henle  showed 
specific f luorescence which was  blocked by  pre- ineubat ion  
wi th  uncon juga ted  an t i se rum as well as by  mixing an t igen  
wi th  con juga ted  an t i se rum (Figure). The binding of ant i -  
b o d y  was evenly  d i s t r ibu ted  among  all cells in a fluor- 
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escing tubule  and  was no t  l imited to  specialized cell types ,  
such as t he  so-called in te rca la ted  ceils. 

The funct ion  of TAMM-HoRs~ALL mucopro te in  is no t  
known,  a l though  its physical  proper t ies  would imply  

usefulness as a lubr ica t ing  agent .  In  addi t ion,  its abi l i ty  
to  act  as a subs t r a t e  for myxov i rus  neuramin idase  16 and  
its presence  in and  possible p roduc t ion  by  renal  t ubu la r  
cells suggest  t h a t  th is  mucopro te in  m a y  cons t i tu te  p a r t  
of a defense s y s t em against  viral  infect ion of the  u r inary  
t r ac t  ~. 

Zusammen/assung. Das V o r k o m m e n  von  TAMM-HoRs- 
FALL Mucopro te in  in Dis ta lkanglchen  und  Sammelkangl -  
chen n ich t f ix ie r t e r  Nie renschni t t e  kann  durch  I m m u n o -  
f luo reszenzmethoden  gezeigt werden.  Die f luoreszierenden 
KanXlchen in Schn i t t en  ve rsch iedenen  Ursp rungs  s ind 
e inhei t l ich  mi t  Ant ik6rper  markier t .  
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Photomicrograph of fluorescent tubules, magnification x 440. 
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Semiquantitative Estimation of Phosphatase 
Activity in the Sephadex Layer 

The necess i ty  of fas t  e s t ima t ion  of the  inorganic pyro-  
phospha t a se  ac t iv i ty  in bull semen led to e labora t ion  of a 
method ,  which (1) requires  minu te  amoun t s  of biological 
mater ia l  for examina t ion ;  (2) is fast  and s imple;  (3) can 
be used no t  only in a l abora tory  bu t  also as a rout ine  test .  

STANSLY and RAMSEu 1 have  d rawn a t t e n t i o n  to the  
poss ibi l i ty  of e s t ima t ion  of enzyme  ac t iv i ty  af ter  diffu- 
sion in an agar gel. We  have  used this  pr inciple  for the  
eva lua t ion  of inorganic  p y r o p h o s p h a t a s e  ac t iv i ty  and  for 
its de tec t ion  af ter  agar  gel e lectrophoresis  (HRU~KA~). 
F u r t h e r  i m p r o v e m e n t  of t h a t  m e t h o d  was reached  by  
using Sephadex  as a medium,  in which the  diffusion is 
more  cons tant .  The  layer  of Sephadex,  which  can be 
p repa red  in advance  so t h a t  before use only  its swelling 
is necessary,  serves  as a carr ier  for a buffer  and sub- 
s t rate ,  the  spl i t t ing  of which is p roved  by  a colour reac- 
tion. 

Preparation o/ a layer /or the estimation o/ inorganic 
pyrophosphatase activity. After  swelling, Sephadex  G-75 
Medium (Pharmacia ,  Uppsala)  was suspended  in de- 
ionized water  (1 g of swelled gel/ml water)  and  th is  suspen-  
sion was dried on a Pe t r i  dish (12 ml on a dish  9 cm in 
diameter)  under  fi l ter  pape r  (Niederschlag 388 W). 24 h 
before use, the  layer  is swelled again wi th  8 ml  of 0.0221/1 
sodium p y r o p h o s p h a t e  in glycine buffer  p H  8.45. Accura te  
mois ture  of a layer  is ascer ta ined by  compress ion  wi th  a 
glass rod. Raised l iquid mus t  soak into t he  layer  imme-  
d ia te ly  af ter  i n t e r rup t ing  the  compression.  The dry  layer  
can be s tored indefini te ly .  

1"he estimation o/enzyme activity. As m a n y  as 12 samples  
can be appl ied on the  outer  p a r t  of a layer  af ter  its cooling 
to 0 ~ 20 / A of the  samples  are appl ied e i ther  separa te ly  
or all t oge the r  by  means  of a s y s t em of 12 cons t r ic t ion  
micropipet tes .  Af te r  30 min  of incuba t ion  a t  37 ~ 6 
s t a n d a r d  solut ions are appl ied to the  centre  pa r t  of a 
layer. The solut ions of o r t h o p h o s p h a t e  in concen t ra t ions  
100, 50, 25, 12.5, 6.25 and  3.1 �9 10-aM represen t  200 to  
6 .25.  10 aM of o r t h o p h o s p h a t e  in 20 #1. I m m e d i a t e l y  
af ter  appl ica t ion  of s t an d a rd  solut ions the  layer  is poured  
on by  a de tec t ion  gel, p repa red  f rom 16 ml of suspension 
of Sephadex  G-75 in ace ta te  buffer  p H  4.0 (1 g of swelled 
gel/ml buffer) and  f rom 2 ml of 2% ascorbic acid and 2 ml 
of 1.5% a m m o n i u m  molybda te .  The condi t ions  for t he  
react ion are s imilar  to the  condi t ions  for the  e s t ima t ion  
of p h o s p h a t e  according to LowRY and  LOPEZ a and  or tho-  
p h o s p h a t e  gives d i s t inc t  blue spots  on whi te  background .  
The in t ens i ty  of colour is the  h ighes t  a f ter  30 min and  
does no t  change in the  n e x t  30 min. Dur ing  th is  t ime  the  
spots  which  have  appeared  a t  the  sites of appl ied samples  
are compared  visual ly  wi th  the  spots  of s t an d a rd  solu- 
t ions.  The resul ts  are expressed  by  the  a m o u n t  of lib- 
e ra ted  phospha te .  The mater ia l  used (bull and  r ab b i t  
seminal  p la sma  and  bull seminal  vesicle secretions) gave 
no reac t ion  before incuba t ion  or af ter  incuba t ion  in a 
layer  w i t h o u t  subs t ra te .  
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