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animals were given 150 mg/kg of tetracycline hydro- 
chloride by intraperitoneal injection and they were killed 
1 h later. 

Immediate  frozen sections at 5 ~ were examined by 
transmitted UV-light and also by ordinary histological 
techniques. The tetracycline in normal renal tubules ap- 
pears as a very fine dust of yellow fluorescence in the epi- 
thelium (Figure 1). On the other hand, in necrotic epithe- 
lium it accumulates as coarse clumps of brightly fluores- 
cent material (Figure 2). This is seen in the cells of a few 
tubules as early as 4 h after they have been killed (i.e. 
before the histological change is apparent) and in all the 
necrotic tubules at 24 h. This is the same whatever  the 

Fig. 1. Tetracycline in normal renal tubules ( x 95). 

Fig. 2. Accumulation of tetracycline in the epithelium of convoluted 
tubulcs damaged by mercuric chloride ( × 95). 

manner of killing the cells, whether by nephrotoxins or 
ischaemia. The large take-up of tetracycline by the cells 
of renal tubules killed by mercuric chloride has been 
noted by previous workers* and a similar phenomenon 
has been observed in cultures of kidney cells which have 
been damaged by viruses 5. 

Variations in the uptake of tetracycline are also of 
value in assessing the renal blood flow under different ex- 
perimental  conditions. (1) If  the renal pedicle is clamped 
permanent ly  and tetracycline g iven 4 h later, i t  is not 
taken up by the kidney. This is what  would be expected 
because there is no renal blood flow. (2) If the renal pedicle 
is clamped for 1 h and tetracycline administered 4 h after 
the removal of the clamp, the kidney takes up tetracycline 
in large amounts. This is indicative of a good re-establish- 
ment  of the circulation through the kidney. (3) If  the 
renal pedicle is clamped for 4 h and tetracycline is given 
4 h after the removal  of the clamp, none of the substance 
accumulates in the kidney. This is because after 4 h of 
ischaemia the circulation through the kidney cannot be re- 
established. These findings can be applied to the condition 
of the renal circulation in the oestrogen-sensitized rats 
which are given an injection of pituitrin. If the tetra- 
cycline is given 1 h after the subcutaneous injection of 
pituitrin, the renal cortex shows a very patchy take-up 
and there a re  several wedge-shaped areas in which no 
tetracycline accumulates (Figure 3). I t  appears reasonable 
to infer tha t  there is no circulation at that  t ime in these 
areas. I t  has been demonstrated by other methods that  
the pituitrin damage is due to spasm of branches of the 
renal artery a. However, if the tetracycline is not given until 
4 h after the injection of pituitrin, the tetracycline is widely 
distributed throughout the cortex though some tubules 
show a greater accumulation of tetracycline than others. 
This may be taken to indicate tha t  the renal blood flow 
has returned almost to normal within 4 h after the ad- 
ministration of pituitrin. 

Zusammen/assung. Tetracyclin wird in mit  vorfiber- 
gehender IschAmie oder mi t  verschiedenen Nephrotoxinen 
gesch/~digten Tubulusepithelzellen intensiver gespeichert. 
Diese zunehmende Speicherung ist bereits nachweisbar, 
wenn histologische Vergnderungen noch unausgepr~tgt 
sind. 

Die Untersuchung der tubulgren Tetracyclinaufnahme 
ist auch fiir die Beurteilung renaler Blutverteilungs- 
/inderungen wertvoll. 

E. TAPP, R. CARROLL, 
and K. KovA, cs 

Department of Palhology, University o/Liverpool (England), 
April 1 O, 1964. 

Fig. 3. Junction of normal renal cortex and area where the tubules 
fail to take up tetracycline. 1 h after injection of pituitrin to oestro- 

gen-scnsitized rat ( x 95). 

4 p. MALEK, J. KOLC, F. ZAK, and V. R. ZASTAVA, Chemotherapia 
(Basle) 6, 269 (1962). 
L. SAXI~N and T. VAImo, Nature Z01, 936 (1964). 

The Chemoreflex Induced by Intraarterial In- 
jection of Aza-azepinophenothiazine ,  Veratridine 
and Bradykinin into Femoral  and Brachial Ar- 
teries of Innervated and Divided Limbs of a Dog 

Since HUNT 1 observed reflex changes of the systemic 
blood pressure induced by the electrical stimulation of the 
central end of cut sciatic nerve, many authors have con- 
firmed the general sympathetic excitation as the due 

cause of this reflex. However, what kind of afferent fibres 
are brought to excitation is still the question. The authors 
were wholly unprepared for the evident result of pressor 
reflex induced by an intraarterial  injection of an aza- 
azepinophenothiazine derivative into the femoral artery 
of divided limb of a dog, which, up to this point, had 

1 R. HUNT, J. Physiol. 18, 381 (1895). 
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appeared  unf ru i t fu l  a f te r  t h e  use of more  t h a n  50 miscel-  
laneous c o m p o u n d s  in w h i c h  n o t  on ly  e f fec t ive  vaso-  
cons t r ic to rs  b u t  also vasod i la to rs  were  included:  In  t h e  
course of t he  s tudy ,  b r a d y k i n i n  ~ and  ve ra t r id ine  3 of t he  
COmpounds supposed  to  cause pa in  sensa t ion  were  found  
also to  elici t  t he  ref lex changes  of blood pressure .  The  
pic ture  of these  ref lexes was  ve ry  s imilar  to  t he  sequence  
when the  a f fe ren t  f ibre in t h e  sc ia t ic  ne rve  was  elec- 
t r ical ly s t imula ted .  

One d iv ided  h i n d l i m b  of  dog  A w i t h  i n t a c t  ne rves  was  
perfused  b y  t h e  cross-c i rcula t ion  t e chn ique  us ing a donor  
dog B. A s i g m a m o t o r  p u m p  was  p laced  in t h e  ar te r ia l  s ide  
of t he  cross c i rcula t ion  to  m a i n t a i n  t he  c o n s t a n t  vo lume  
perfusion.  The  ini t ia l  pe r fus ion  pressure  was  ad ju s t ed  to  
t he  caro t id  ar ter ia l  pressure  of dog A. 0.1 ml  of d rug  solu- 
t ion was given via a rubbe r  t ube  close to  the  ar te r ia l  cannu la  
over  a per iod  of 10 sec. The caro t id  pressure  of dog A and  
the  per fus ion  pressure  to  t he  d iv ided  l imb were  reg i s t e red  
on t h e  smoked  d r u m .  10 mg  of hepa r in  sod ium were 
given in i t ia l ly  to  dog  B, w i t h  an  add i t iona l  dose  of  2 mg  
a f t e r  a 1 h in terva l .  

(1) Dimethylaminopropyl-tetrahydro-aza-azepinopheno- 
thiazine malate ( R P P  207) a,. A ref lex rise of t he  sys temic  
b lood  pressure  accompan ied  by  the  resp i ra to ry  s t imula-  
tion was  obse rved  following the  in jec t ion  of th is  c o m p o u n d  
into  t he  femora l  a r t e ry  of the  d iv ided  h ind l imb,  w i t h o u t  
except ion ,  in 21 exper iments .  This  p h e n o m e n o n  could be 
observed r epea t ed ly  a t  10 rain in tervals ,  The smal les t  
dose necessa ry  was  d i f fe ren t  in  each  case, v a r y i n g  f rom 
100 to  500 big. A t  these  dose levels, th i s  c o m p o u n d  di la ted  
the  pe r iphera l  c i rcu la t ion  of t he  h ind l imb,  b u t  in smal le r  
doses i t  r e su l t ed  in an  init ial  d i la t ion  followed by  a more  
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L. F. CHAPMAN and H. G. WOLFF, Science 198, 1208 (1958). 
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4 This study was supported by grants of the Pharmacological 
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the Squibb Institute for Medical Research. These compounds were 
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Fig. 1. The curves show the carotid pressure, the perfusion pressure of divided hindlimb of dog A, the mark of injection and the time mark 
at every 80 see. All drugs were given v/a the rubber tube connected to the perfused femoral artery, a, b, c, d and e, 10, 50, 100, 200 and 
300 big of RPP 201 ; f, 300 big of RPP 201 after sympathectomy; g, the same after 100 ~tg of succinylcholine; h, the same after 2 mg 
of tolazoline; i, the same after 3 mg of hexamethonium; j, the same after 500 big of phenergan; k, the same after 2 mg of procaine; 

1, the same after cutting femoral nerve; m, the same after cutting sciatic nerve. 
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Fig. 2. The curves show the respiratory movement by Marcy's tambour, the carotid pressure, the perfusion pressure of divided hindlimb 
of dog A, the mark of injection and the time mark at every 30 see. a, 300~zg of RPP 201; b, 100~tg of veratridine; eandd,  1 and 5p~g 

of bradykinin; e and f, 0.5 and 1 ~tg of bradykinin after stripping off the skin of a divided hindlimb. 

eminen t  const r ic t ion wi thou t  any  sign of reflex, e i ther  in 
t he  blood pressure or  in the  resp i ra tory  m o v e m e n t .  
The  ref lex rise of sys temic  pressure was no t  b locked b y  
p r e t r e a t m e n t  wi th  atropine,  tolazoline or phenergan,  by  
to ta l  ex t i rpa t ion  of lumbal  and sacular  paragangl ia  or  by  
cu t t ing  the  femoral  nerve,  b u t  was t empora r i l y  blocked 
by  the  use of procaine and comple te ly  blocked by  cu t t ing  
the  sciat ic nerve  (Figure 1). The  ref lex response was re- 
duced bu t  stil l  exis ted in a p i thed  an imal  a t  the  first  
cervical  level. I n  the  d iv ided forel imb cross circulat ion,  
this ref lex response was induced in the  same way  as in 
the  h indl imb preparat ion.  Of phenoth iaz ine  compounds  
tested,  3-amino-2, 3-d ihydro-pyr idophenoth iaz ine  was ac- 
t ive  bu t  by  far the  weakest .  Te t rahydro-d iazep ino-pheno-  
th iaz ine  m e t h a n e  sulfonate,  chlorpromazine,  and  pheno-  
th iaz ine  itself were no t  effect ive.  

(2) Veratridine l**. Veratr idine,  like aza-azepinopheno-  
thiazine,  induced only  a pressor reflex,  b u t  ref lex by  
vera t r id ine  lasted longer  t h a n  t h a t  by  aza-azepinopheno-  
thiazine.  Verat r id ine  d i la ted  the  femoral  a r t e ry  bu t  w i th  
a de lay  of more  t h a n  30 sec af ter  t he  onset  of ref lex 
(Figure 2, b). 

(3) Bradykinin (synthetic) t***. Synthe t i c  b r adyk in in  
induced a depressor  ref lex  wi th  a small  dose (1 tzg), bu t  

an  ini t ia l  depressor was followed by  pressor  ref lex af ter  
a larger  dose (5 ~g). Resp i r a to ry  s t imula t ion  was observed 
af ter  b o t h  doses. Af te r  s t r ipping off t he  skin of t he  l imb,  
the  depressor  ref lex disappeared and  the  pressor  reflex 
appeared  (Figure 2, c, d, e and f). 

The  au thors  would  like to  advance  the  working  hypo-  
thesis t h a t  aza-azepinophenoth iaz ine  der iva t ives  and 
vera t r id ine  m a y  ac t  as releasers of the  b r a d y k i n i n t  

Zusammen/assung. Reflektor ische  Blu td rucks te ige rung  
wurde  du tch  in t raar ter ie l le  Inj  ekt ion  von  Te t rahydro-aza -  
azep inophenoth iaz in  und Vera t r id in  a m  PrAparat  des in- 
nerv ie r ten  Hin te rbe ins  v o m  H u n d  hervorgerufen .  WAh- 
rend kleine Dosen  yon Bradyk in in  nur  le ichte  B lu td ruck-  
senkung verursacht ,  f i ihren gr6ssere Dosen  zu nachhal t i -  
gem Blutdru.ckanstieg.  Bei AbhAuten  des Hin te rbe in -  
prAparates unterb l ieb  der  Prim/ireffekt .  

K.  HASHIMOTO and S. KUMAKURA 

Department o/Pharmacology, Tohoku University School o[ 
Medicine, Sendai (Japan), December 3, 1963. 

E v i d e n c e  f o r  t h e  R e n a l  O r i g i n  o f  U r i n a r y  Kinin  

The  presence of a biological ly  ac t ive  po lypept ide  in 
urine was first demons t ra t ed  by  B~gALDO 1 in 1952. F r o m  
t h a t  t ime,  several  pharmacologis ts  2-s have  inves t iga ted  
the  substance and found t h a t  the  u r ina ry  kinin  is ident ical  
wi th  or  closely re la ted  to  the  nonapep t ide  bradykinin .  
The  excret ion of u r ina ry  kinin in m a n  was s tudied in our  
l abo ra to ryL  In  the  course of this  work, we were in te res ted  
in the  p rob lem of whe ther  the  u r ina ry  kinin originates 
f rom circulat ing blood or not,  because the  origin of kinin 
in urine has been unknown to date.  I t  is the  purpose of 
this  pape r  to repor t  the  results  of the  exper iments  on this  
problem.  

Fi rs t ly ,  a k in in-forming enzyme  kal l ikrein (Padut in ,  
Bayer)  was di lu ted wi th  5% glucose and infused int ra-  

venous ly  in a pa t i en t  in a dose of 3 un i t s /min  for 30 rain. 
The  blood pressure d ropped  by  30/20 m m H g  and the  
pa t i en t  fe l t  i tching in the  face and chest,  b u t  no serious 
side effects were observed dur ing the  infusion. The  urines 
before and dur ing the  infusion were separa te ly  collected, 

1 W. T. BERALDO, Am. J. Physiol. 171, 371 (1952). 
E. WERLE and E. G. ERD6S, Arch. exp. Path. Pharmak. 223, 234 
(1954). 

8 F. P. GoMEs, Brit. J. Pharmacol. 10, 200 (1955). 
4 E. G. WALASZEg, Brit. J. Pharmacol. 12, 223 (1957). 

E. W. HORTON, Brit, J. Pharmacol. 14, 125 (t959). 
8 K. B. JENSE~ and A. M. V~NNERSD, Acta Pharmacol. Toxicol. 19 

265 (1962). 
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