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Human plasma renin concentrations, theoretical activity b and actual activity~ in normal, anephric and renal hypertensive patients 

Mean plasma renin concentration~ Mean theoretical renin activity b Mean actual renin activity~ 
(~g standard renin per ml plasma) (ng angiotensin per ml plasma per h) (ng angiotensin per ml plasma per h) 

Normal3 5.8 18.2 1.15 
Anephric 2 0.0 0.0 0.0 
Renal hypertensive a 1.2 3.7 4.45 

Measured by line electrophoresis 
b Calculated from renin concentration and the activity of the standard human renin preparation 
~ Measured by bioassay 

Individual assays were done in triplicate 

m e a n  renin concen t ra t ion  of 1.2 ~zg s t anda rd  renin-ml,  
equ iva len t  to a theore t ica l  p l a sma  renin ac t iv i ty  of 3.7 
units .  The mean  p lasma  renin ac t iv i ty  was e s t ima ted  to be 
4.5 units .  Anephr ic  h u m a n  p lasma  con ta ined  no renin  de- 
t ec tab le  by  these  techniques .  

Discussion. These ini t ial  resul ts  suggest  two things.  
F i r s t  t h a t  the  p roduc t ion  of angio tens in  I I  f rom semi- 
pur i f ied  dog subs t r a t e  by  h u m a n  renin  is cons iderably  in- 
h ib i ted  in normal  plasma.  This  is shown by  compar i son  
wi th  the  p roduc t ion  of angio tens in  I I  dur ing  incuba t ion  of 
h ighly  purif ied h u m a n  renin  in s imilar  condit ions.  Second 
t h a t  pa t i en t s  w i th  renal  hype r t ens ion  have  a lower con- 
cen t ra t ion  of renin t h a n  normal ,  yet ,  in the  few cases s tu-  
d ied show a h igher  renin  ac t iv i ty .  These observa t ions  
could be expla ined  in two  ways .  E i t he r  the  renin  is in a 
more  act ive  form, or there  is less inh ib i t ion  of angio tens in  
p roduc t ion  in t he  p lasma  of pa t i en t s  wi th  renal  hype r t en -  
sion. The possible exis tence  of an inh ib i to ry  sys t em has al- 
r eady  been  pos tu Ia ted  9. 

Rdsumd. Nous avons  inst i tu6 une nouvel le  m6thode  di- 
recte  pour  l ' e s t ima t ion  du r6nin par  l ' immuno61ectropho-  
r~se. Les r6sul ta ts  pr61iminaires ob tenus  par  ce t te  m6- 

thode  ind iquen t  que des changemen t s  i m p o r t a n t s  p e u v e n t  
se Iaire dans  l 'act ivi t~ enzyma t ique  du r6nin dans  le cas 
de pa t i en t s  a y a n t  de l ' hype r t ens ion  r6nale. 
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Storage of Streptomyces in Soft Agar and by Other Methods 

Long term conservation. There are numerous  me th o d s  
avai lable  for the  tong t e r m  p rese rva t ion  of microorga-  
nisms i, ~ We  have  employed  several  of t h e m  for the  main-  
t enance  of a r a the r  large collect ion of s t r ep tomyce t e s  and 
found  the  following qui te  useful : 1. Soil cul ture - a m e t h o d  
r e c o m m e n d e d  r epea t ed ly  for t he  conserva t ion  of fungi  
and s t reptomycetesS,~:  3/loSt of our 165 soil cul tures  
p repa red  in 1958 ~ could be subcu l tu red  af ter  8 years  of  
s torage and  even  n e w  m a n y  of t h e m  give a h igh viable  
count.  2. Deep freeze: Our observa t ions  on the  v iabi l i ty  
of 400 cul tures  kep t  a t  --  20 ~ for 5 years  agree well w i th  
those  made  by  o ther  inves t iga tors  6, L In  order  t o  save 
s torage space in t he  deep freeze unit ,  the  s t r e p t o m y c e t e s  
were grown in ampoules  which  were sealed af ter  the  
d e v e l o p m e n t  of a ma tu r e  aerial myce l ium had  t aken  place. 
3. Lyophi l i za t ion  - the  m e t h o d  mos t  widely  employed :  
The procedure  suggested by  HOPWOOD and  FERGUSON s 
has been used. Our l iophils - p repa red  1I/2 years  ago - 
give heavy  growth.  4. Dry ing  in nu t r i en t  gelat in  discs 9: 
Of 50 s t r ep tomyce t e s  dried 2 o r  3 years  ago 35 y ie lded a 
high viable  coun t  recent ly ,  whereas  t he  others  gave only  
few colonies per  disc or had  died. 5. Dry ing  on unglazed 
porcelain beads  10,11:60 s ta ins  - p reserved  by  th is  m e t h o d  
11/2 years  ago - are easily rev ived  b y  placing a bead  

charged wi th  spores on a n u t r i en t  medium.  - A similar  
me t h o d  suggested by  PERKINS 12 using anhydrous  silica gel 
as acceptor  of the  spore suspension p roved  to be un- 
sui table  for s t r ep t o my ce t e s  as these  organisms could no t  
be recovered af ter  a shor t  t ime  of storage.  

W i t h  mos t  me t h o d s  for long t e r m  conservat ion,  the  
organisms have  to be revived and  p ropaga t ed  before t h e y  
can be used in t he  expe r imen t s  i n t ended  ; soil cul tures  and  
agar  cul tures s tored in deep freeze m a y  be except ions .  
Therefore,  the  inocululn for ' expe r imen ta l  med ia '  usual ly 
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consis ts  of m a t e r i a l  t a k e n  f rom sporu la t ed  aga r  cu l tu res  
wh ich  can  be  k e p t  for some weeks or m o n t h s  in t he  
re f r igera tor  or a t  room t e m p e r a t u r e .  A l t h o u g h  conven ien t ,  
t h i s  m e t h o d  has  some d i s a d v a n t a g e s :  a) T rans fe r  of ' d ry  
spores '  w i t h  the  loop m a y  cause  c o n t a m i n a t i o n  of t he  
work ing  place a n d  also c r o s s - con t am i na t i on  of cul tures .  
b) Because  of t h e  h y d r o p h o b i c  n a t u r e  of t he  spores  of m o s t  
s t r ep tomyce tes ,  t he  i nocu lum is n o t  h o m o g e n o u s  and  
con t a in s  c lumps  of aer ia l  myce l ium,  c) S t r e p t o m y c e t e s  
differ  g rea t ly  in  t h e  a b u n d a n c e  of spores  p r o d u c e d ;  t h u s  
t he  a m o u n t  of i noeu lum t a k e n  f rom s l an t  cu l tu res  m a y  
v a r y  cons ide rab ly  f rom s t r a in  to  s t r a in ;  fu r the rmore ,  
w h e n  work ing  w i t h  a g rea t  n u m b e r  of species, s l an t  
cu l tu res  h a v e  to be  p r e p a r e d  and  s tored  in ba t ches  of 
d i f fe ren t  size. d) F ina l ly ,  s torage  on  agar  med ia  over  
weeks or m o n t h s  m a y  cause genet ic  ins tab i l i ty .  

So/t agar conservation. In  order  to  ove rcome  these  dis- 
a d v a n t a g e s  and  to h a v e  a lways  a homogenous  i nocu lum 
avai lable ,  we s tore  s t r e p t o m y c e t e s  in  sof t  agar :  Spores  are 
h a r v e s t e d  f rom m a t u r e  cu l tu res  w i t h  s ter i le  w a t e r  con- 
t a i n i n g  T r i t o n  X-100  (1:10,000) as w e t t i ng  agen t ;  t he  
h e a v y  suspens ion  is freed f rom c lumps  b y  f i l t r a t ion  
t h r o u g h  a coarse  f i l ter  p a p e r  a n d  t h e n  cent r i fuged .  The  
spores are t h e n  r e suspended  in w a t e r  and  mixed  w i t h  a 
w a r m  so lu t ion  of aga r ;  t h e  f ina l  aga r  c o n c e n t r a t i o n  
(Oxoid No. 3) is 1.25 g/1. These  ' sof t  aga r  spores '  are 
s tored  in 10 ml  screw cap bo t t l e s  and  k e p t  in  the  refri-  
gerator .  Fo r  subcu l t u r i ng  a smal l  d rop  is w i t h d r a w n  wi th  
a cap i l l a ry  p ipe t te .  A t  p resen t ,  a b o u t  300 s t r a in s  of 
Stmptomyces are  s to red  in t h i s  way, t he  o ldes t  p repa ra -  
t ions  be ing  now th ree  years  old. - These  soft  agar  spores  
h a v e  served  t h r o u g h o u t  th i s  per iod as a ve ry  c o n v e n i e n t  
and  re l iable  i nocu lum for m a n y  m e d i a  in  our  s tud ies  on  
var ious  physio logica l  t e s t s  t~,l~. G r o w t h  appea red  to be  
qu i te  n o r m a l  a n d  spo ru l a t i on  was luxur ious  on  su i t ab le  
media .  

Discussion. A l t h o u g h  we c a n n o t  offer  q u a n t i t a t i v e  d a t a  
on t he  su rv iva l  of spores  s to red  in sof t  agar,  we f ind t h i s  

m e t h o d  ve ry  useful  for shor t  t e r m  s to rage  of an  ' i n s t a n t  
inocu lum' .  Microscopical  e x a m i n a t i o n  showed t h a t  some 
spores  g e r m i n a t e  u n d e r  these  cond i t ions  and  even  micro-  
colonies m a y  deve lop  on  p ro longed  storage.  However ,  
t h i s  d id  no t  seem to lessen t he  usefulness  of t he  me thod .  
Occas iona l ly  a f lask b e c a m e  c o n t a m i n e d  b y  a m o u l d ;  
these  o rgan i sms  grow ou t  to  r a t h e r  large  colonies w h i c h  
can  easi ly  be recognized.  

S torage  oI m ic roo rgan i sms  in t he  'wet  s t a t e '  appea r s  to  
be qu i t e  c o n t r a r y  to  w h a t  is usua l ly  a d v o c a t e d  for  t h e  
conse rva t ion  of l iv ing  cells. Never the less ,  t he  m e t h o d  seems 
to  be  useful  for s h o r t - t e r m  p r e s e r v a t i o n  of s t r ep tomyce te s .  
Tile r e p o r t  b y  KOKOLIOS et  al.lL which  appea red  a yea r  
a f te r  our  f i rs t  sof t  aga r  spores  were p repared ,  ind ica tes  
t h a t  t h e  m e t h o d  m a y  even  be  app l icab le  for l o n g - t e r m  
conse rva t ion  of bac te r ia .  

Zusammen/assung. L u f t m y c e l - S p o r e n  werden  m i t  Hi l fe  
yon  T r i t o n  X 100 als  N e t z m i t t e l  su spend ie r t  u n d  die 
f i l t r ier te ,  homogene ,  sehr  d ich te  Suspens ion  m i t  e iner  
Agar l6sung  v e r m i s c h t  ( E n d k o n z e n t r a t i o n  1.25 Agar/1). 
Diese Spo renkonse rve  in W e i c h a g a r  wi rd  be i  5 ~ auf-  
b e w a h r t  und  k a n n  t iber  M o n a t e  und  sogar  einige J a h r e  als 
I m p f m a t e r i a l  d ienen.  Es  wi rd  t iber  E r f a h r u n g e n  m i t  an-  
de ren  K o n s e r v i e r u n g s m e t h o d e n  it ir  S t r e p t o m y e e t e n  be-  
r ich ter .  
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A S i m p l e  M e t h o d  for H e m e  I s o l a t i o n  

Var ious  m e t h o d s  for h e m e  isola t ion  h a v e  been  descr ib-  
ed 1-a. Of these  t he  p rocedure  of LABBE a n d  NISHIDA 3 is 
t he  mos t  wide ly  used. T h o u g h  th i s  m e t h o d  is s imple r  t h a n  
t h e  p rev ious  ones, i t  st i l l  impl ies  diff icul t ies  and  c a n n o t  
be  easi ly carr ied ou t  in r ou t i ne  work  w i t h  a g rea t  n u m b e r  
of samples .  I t  requi res  r e l a t ive ly  large a m o u n t  of m i n i m a l  
s t a r t i n g  m a t e r i a l  (1 ml  whole  blood).  

The  m e t h o d  to  be  p re sen ted  is v e r y  s imple  and  rel iable.  
The  i so la t ion  p rocedure  can  be  pe r fo rmed  a t  r oom t e m -  
p e r a t u r e  w i t h  t h e  m i n i m a l  a m o u n t  of s t a r t i n g  m a t e r i a l  
be ing  n o t  more  t h a n  0.2 m l  whole  b lood  or o the r  s imi la r  
h e m e  c o n t a i n i n g  sys tems.  I n  t he  f i rs t  s tep  ace tone  is 
added  in 10 vo lumes  to  0.2-1.0 ml  whole  b lood  or o the r  
s imi la r  h e m e  con ta in ing  s y s t e m  ( p i t  >_ 7.0). Af ter  30 m i n  
s t a n d i n g  t he  p r ec ip i t a t e  is cent r i fuged .  T he  s u p e r n a t a n t  
is d i sca rded  and  t he  s e d i m e n t  is homogen ized  in 5 m l  
e thy lace ta t e -g lac ia l  ace t ic  acid (3:1) w i t h  a glass rod. 
Af te r  e x t r a c t i o n  t he  m i x t u r e  is f i l tered (by grav i ty)  and  t he  
f i l t r a t e  is used. The  whole  a m o u n t  of f i l t r a t e  or i ts  
a l iquo t s  (if no t  t he  whole  herne  is needed  b u t  t he  s imi lar-  
i t y  of t h e  samples  should  be  control led)  is v igorous ly  
s h a k e n  w i t h  10 vo lumes  of d is t i l led  water .  I n  th i s  propor-  
t i on  t he  e thy l  a ce t a t e  dissolves in  water .  I n  c o n t r a s t  berne  
becomes  insoluble  a n d  is q u a n t i t a t i v e l y  p r e c i p i t a t e d  in 
c rys ta l l ine  form i m m e d i a t e l y  a f t e r  mix ing .  I t  is note-  
w o r t h y  t h a t  t he  same  process  was  obse rved  b y  THIJ~BLL ~, 

who  descr ibed  as a c o n c o m i t a n t  p h e n o m e n o n  in his  pro-  
cedure  a d a r k  p rec ip i t a t e  t h a t  deve loped  on  t he  borde r l ine  
of t he  organic  a n d  aqueous  phase  whi le  s t and ing .  

The  c rys ta l s  are t h e n  cen t r i fuged  or f i l tered b y  suc t ion  
t h r o u g h  a f ine q u a l i t y  f i l te r  p a p e r  and  washed  w i t h  
d is t i l led  water .  I f  r ec rys t a l l i za t ion  is needed,  t he  c rys ta l s  
are d issolved in smal l  a m o u n t s  of 0 . 1 M  Na2CO a and  5 
vo lumes  of e t h y l  ace ta te -g lac ia l  acet ic  acid (3:1) are 
added.  Af te r  m i x i n g  w i t h  10 vo lumes  of d is t i l led  wa te r  
h e m e  crys ta l l izes  again.  I n  general ,  r ec rys t a l l i za t ion  is no t  
needed,  since a f te r  t h e  s imple  i so la t ion  p rocedure  prac-  
t i ca l ly  no r a d i o a c t i v i t y  can  be m e a s u r e d  in t h e  h e m e  
f rac t ion  of a h e m o g l o b i n  so lu t ion  c o n t a m i n a t e d  b y  
inorganic  59Fe (10 ~ c p m / m l  blood).  The  p rocedure  can  
also be  car r ied  ou t  on  a large  scale. 

The  yie ld  of t h e  m e t h o d  - checked  b y  ~gFe-labelled 
h e m e  - is 80 -85%.  The  same p rocedure  can  be  a d a p t e d  
for p r o t o p o r p h y r i n  p r epa ra t i on .  I f  pro topophyr i I1  and  
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