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extracted and assayed for their kinin contents according 
to the method previously reported s. The excretions of 
kinin in pre-infusion and infusion periods were 5.3 and 
11 ng/min respectively. This degree of increase is quite in- 
significant, because normal excretions of urinary kinin are 
3.8 ,,~ 28 ng/min (mean 13.2, standard deviation ± 6.3). 

Secondly, the nonapeptide bradykinin, synthesized and 
kindly supplied by Sandoz Pharmaceutical  Co., was dis- 
solved in 5% glucose and infused into another pat ient  
in a total  dose of 450 ~zg for 27 min. Tachycardia, hypo- 
tension (140/70 -N 100/40) and flushing in the face were 
observed during infusion, but  no other side effects were 
encountered. Assaying the urines, again no significant 
change was proved in the kinin excretions, i.e. 9.8 and 
19 ng/min respectively. Taking the extra  kinin (output 
during infusion minus preinfusion control) as originated 
from the external  source, the rate of excreted kinin to the 
total infused dose was only 0.056%. 

Thirdly, bradykinin was infused into the renal artery 
in dogs. Under pentobarbital  anaesthesia, thin poly- 
ethylene tube was inserted into one renal artery via the 
femoral route. Urines were obtained from ipsilateral 
ureter which was also cannulated by polyethylene tubing. 
Three different doses of bradykinin, 0,75, 1.5, and 3.0 
~g/kg, were dissolved separately in 15 ml 5% glucose, 
and infused for 15 min each. Control urine was obtained 
during the infusion of glucose only. Remarkable diuresis 

Changes in kinin output during bradykinin infusion into renal artery 
in a dog~ 
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rate dose excretion during in kinin excretion 
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was elicited by the kinin infusions, but  the arterial blood 
pressure remained unchanged. As listed in the Table, the 
kinin excretions were not  significantly affected by the 
infusion of bradykinin. 

I t  has previously been reported 9 from this laboratory 
that  circulating angiotensin is not excreted in urine in any 
significant amount. Since the molecular weights of bio- 
logically active polypeptides are around 1000, they  may  
easily be filtered through the glomeruli, but  they do not 
appear in urine. This fact seems to suggest that  the poly- 
peptides are re-absorbed by tubular cells perhaps in the 
proximal convolution. 

If  the urinary kinin does not originate from circulating 
blood, where does it come from ? From the results de- 
scribed above, it seems very  probable tha t  the kinin is 
produced and secreted by renal tubular  cells perhaps in 
the lower part  of the nephrons. Urinary kallikrein also 
differs from blood or pancreas kallikrein, and is thought  
to be secreted by the kidney itself. As is the case with 
kallikreins in urine, saliva or pancreatic juice, biological 
significance of urinary Idnin remains to be elucidated in 
future lo. 

Zusammen/assung. Nach intraven6ser Kallikrein- oder 
Bradykinininfusion wurde an den Patienten keine signifi- 
kante Zunahme der Kininausscheidung beobachtet.  
Bradykinininiusion in die Nierenarterien des Hundes 
ffihrte zu keiner Vermehrung der Kininexkretion im 
Harn. Die Ergebnisse best/~tigen, dass Kinin im H a m  
nicht aus dem zirkulierenden Blut stammt,  sondern von 
den Tubulusepithelien gebildet und sezerniert wird. 
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0.05 9.7 0.24 0.19 --0,05 --0.27 
0.10 18.4 0.40 +0.16 +0.86 
0.20 37.5 0.39 + 0.15 + 0.40 

In two other dogs similar results were obtained. 
Increased kinin was assumed to originate from infused bradykinin. 

8 K. YOSHINAGA, K. ABE, I. MIWA, M. AIDA, M. MAEBASHI, and 
Y. WADX, Tohoku J. exp. Med. 81, 246 (1963). 

0 K. YOSHINAGA, C. ITOH, T. SATO, Y. WADA, and M. AIDA, Tohoku 
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xo The authors are grateful to Sandoz Pharmaceutical Co. for the 
supply of synthetic bradykinin. 

Evaluation of the Method of Rivanol Precipitation 
of [ ~ S ]  Sulphated Mucopolysaccharides Present 
in the Material Obtained from a Small  Group of 

Cells 

The formation of r ivanol and sulphated mucopolysac- 
charide (SM) complexes, practically insoluble in water, 
has been described by WHITEHOUSE and BOSTR6M 1. This 
phenomenon was employed to obtain protein-free SM 
complex from small groups of cartilage cells. Presence of 
SM in chondrocytes has been previously described 3. 

3 ml of the medium S, containing 15 /~c [ssS]Na2SO4 
(The Radiochemical Centre, Amersham), were equilibrated 
for 15 min a t  37°C. Then, halved epiphyseal cartilages 
(femur) isolated from 14-day-old rats were added and 

incubation conducted for 30 min a t  37°C. Following in- 
cubation the tissue was fixed in 95% ethanol overnight 
and then embedded in paraffin. 10 ~ sections were passed 
through benzene, absolute and 95% ethanol, then 80% 
ethanol saturated with non-radioactive Na~SO 4. Follow- 
ing inorganic sulphate exchange, the chondrocytes were 
separated from intercellular substance 8 and then col- 
lected in groups of 20 cells. The cells were taken at  random 
from the same region of the section, using de Fonbrune 
micromanipulator. After evaporat ion of ethanol, 0.32 

1 M. W. WHITEHOUSE and H. BOSTR6M, Biochem. Pharmacol. 7, 
135 (1961). 
J. KAWIAK, Acta biochim, pol. 10, 253 (1963). 

a j .  KAWIAK, Acta histoehem. 15, 158 (1963). 
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m~tl of 0 .5N N a O H  was added to each group of cells. 
Constr ic t ion micropipet tes ,  measur ing  vo lumes  of the  
order  of 0.1 mvtl w i th  2 - 3 %  accuracy,  were used (Figure). 
The  micropipe t tes  were made  in the  de Fonbrune  micro-  
forge, siliconized and then  cal ibrated by  measur ing  the  
d iamete r  of the  distil led wate r  drops let  in to  the  paraff in  
oil. The  cells were left  for 20 h a t  4°C in the  N a O H  solu- 
tion. Then  alkal ine ex t r ac t  was removed,  dr ied on 
ano ther  slide and r insed wi th  80% acet ic  acid to  neut ra l -  
ize NaOH• Surplus acet ic  acid was evapora ted .  

The ex t rac t  was t r ea ted  overn igh t  a t  37°C wi th  0.20 
m~tl of 0.5% papain  solut ion in 0 . 1 M  phospha te  buffer,  
p H  6.8, conta in ing 5 m M  cysteine and 5 m M  E D T A .  The  
solution ob ta ined  was then  evapora t ed  on ano ther  slide 
and the  residual  dissolved in 0.13 ml~l of HC1 solution,  
p H  1.5. No prec ip i ta te  appeared.  The  solut ion was t rans-  
ferred on to  ano the r  p lace  and the  same v o l u m e  of 1% 
r ivanol  (2: 5-d iamino-7-e thoxyacr id ine  lactate)  solut ion 
in HC1, p H  1.5, freshly prepared  jus t  before use, was 
added.  Af te r  the  addi t ion  of r ivanol  a complex  of r ivanol-  
SM precipi tates .  The  concent ra t ion  of sodium aceta te  in 

Number of silver grains in autoradiographs of total extracts and 
rivanol treated preparations. Each preparation obtained from 20 
cells. Number of silver grains in total extract is the sum of grain 
number in autoradiographs of washings and precipitates of the 
respective alkaline extract. All washings and precipitates were placed 
and autoradiographed on the same slide. Background is already 

subtracted (0.5 silver grains per 29.2/~8). 

the  react ing mix tu re  was abou t  0 .6M. Four  samples  of 
precipi ta tes ,  p laced on the  same slide, were washed  twice 
wi th  wa te r  (0.2mlzl each), then  covered  wi th  a collodion 
m e m b r a n e  and subjec ted  to  au to rad iography  (str ipping 
fi lm AR-1 0, Kodak) .  l~adioac t iv i ty  was found in prepara-  
t ions af ter  4 weeks of exposure.  Counts  of si lver grains 
were per formed in the  au torad iographs  of prec ip i ta tes  on 
the  same slide, and the  results  were expressed in t e rms  of 
grains per  prepara t ion .  

Si lver  gra in  counts  in au to rad iographs  of r ivanol-  
t r ea ted  preparat ions ,  ob ta ined  f rom different  groups of 
cells, gave re la t ive ly  un i form resul ts  (Table), The  coeffi- 
c ient  of va r i a t ion  of 12% is comparab le  wi th  t h a t  for the  
ind iv idual  cell 's nucleic acid de te rmina t ion  4. The  eva lua-  
t ion  of t he  m e t h o d  on a scale of smal l  groups of cells is 
possible when there  is no s ignif icant  va r ia t ion  in:  (1) the  
degree of zsS incorpora t ion  into  SM conta ined  in indi-  
v idua l  a lkal ine ex t rac t s  (this is assumed by  the  authors) ,  
and (2) the  re la t ion of asS-SM to  the  o ther  35S compo-  
nents  of the  ext rac t .  F r o m  the  results  obta ined,  this  seems 
to be the  case. Thus,  the  r ivanol  prec ip i ta t ion  of SM 
present  in the  ex t rac t s  occurs quan t i t a t ive ly .  However ,  
as ye t  there  is no w a y  of e s t ima t ing  the  a m o u n t  of SM in 
the  prepara t ions  obta ined .  

Rdsumd. Les pet i t s  groupes des chondrocytes  6 ta lent  
isol6s du car t i lage apr~s incuba t ion  avec  [9~S]Na,SO4. 
Les mucopolysacchar ides  6talent  extract6s  de ces cellules 
par  la t echn ique  de micromanipu la t ion .  Le r ivanol  pe rme t  
la pr6cipi ta t ion q u a n t i t a t i v e  des S-mucopolysacchar ides  
extract~s  de ces groupes des celtules. 

Total extract, Rivanol treated preparation 

grain number grain number % of total 

• 108 per 29•2 tz 8 total • 108 extract 

38.0 21.4 33.6 88.4 
35.1 14.6 31.6 90,0 
46.4 18.3 41.1 88.5 
40.9 16.0 33.9 82.8 
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619 (1961). 

Local izat ion  of M o n o a m i n e s  in the L o w e r  
Brain  S t e m  

W i t h  the  he lp  of a new fluorescence m e t h o d  for t he  
h is tochemical  local izat ion of monoamines ,  i t  has  been 
shown t h a t  noradrenal ine  and 5 -hydroxy t ryp tamine ,  in, 
for example ,  the  hypo tha l amus  and spinal  cord, are accu- 
mula ted  in ve ry  high concent ra t ions  in synap t ic  t e rmi -  
nals 1,~. The  te rminals  or iginate  f rom two special  types  of  
neurons,  which  con ta in  in the i r  cell  bodies low concent ra-  
t ions of the  respect ive  amines  and which  m a y  be charac-  
ter ized as adrenergic  and  5 -hydroxy t ryp tamine rg ic  re- 
spect ively  9. Ev idence  has now been obta ined  t h a t  also the  
dopamine,  which  is to be found in s ignif icant  amoun t s  in 
the  lower bra in  s tem 4, is localized to special neuron 
systems• 

Mesencephalon,  pOllS and medul la  ob longa ta  were  
examined  in some 250 adu l t  male  a lbino rats ,  w i t h  the  
me thod  of FALCK and HILLARP 6 aS described in deta i l  in 
ano ther  paper  9. His tochemica l  and pharmacologica l  ex-  

per iments  (reserpine, reserpine-nialamide,  m-tyrosine,  ~- 
methyl -m-tyros ine)  were used to check  the  specif ici ty of 
t he  f luorescence react ions  1-9 

Fol lowing fo rmaldehyde  t r ea tmen t ,  a specific fluores- 
cence due  to  t he  presence of monoamines  developed in t he  
per icarya  of several  groups of ne rve  cells, and in typ ica l  
nerve  t e rmina l s  present ,  in va ry ing  abundance ,  a lmost  
eve rywhere  in the  lower bra in  stem. The  te rmina ls  were 

I A. CARLSSOI¢, B. FALCK, and N.-A. HILLARP, Acta physiol, scand. 
56, Suppl. 196 (1962). 
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Pharm. Rev. 11, 490 (1959). 
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