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pension in saline of red cells thoroughly  washed in saline 
were added to 1 vo lume  of a 200 m g / m l  solut ion in saline 
of cepha lo th in  (Keflin Lilly) (final concen t ra t ion  
40 mg/ml) ,  the  mix tu r e  was incuba ted  in a w a t e r b a t h  a t  
37°C for 3 h and gen t ly  mixed  a p p r o x i m a t e l y  every  
30 min.  The  concen t ra t ion  of cepha lo th in  solution, the  
drug/ red  ceils ra t io  and the  incuba t ion  t ime  and tempera -  
tu re  were  adop ted  Mter  t h e y  had  proved  to be op t imal  in 
a series of p re l iminary  exper iments .  A t  the  end of the  
incuba t ion  period, the  red cells were repea ted ly  washed  
wi th  a large v o l u m e  of saline unt i l  t he  supe rna tan t  was 
comple te ly  free f rom hemoglobin .  The  in v i t ro  lysis 
tes ts  were  carr ied on as p rev ious ly  described *, and the  
Coombs tes ts  were  per fo rmed  w i t h  d i f ferent  ant i-7 and  
ant i -non-  7 reagents .  

I n  addi t ion  to  a pos i t ive  non-y  (Hyland)  Coombs test ,  
as observed  by  MOLTHAN et  al. 1, cepha lo th in- t rea ted  red 
cells g ive  a posi t ive  H a m  tes t :  i.e. t h e y  lyse in s l ight ly  
acidified fresh compat ib le  normal  serum (pH 6.5), while  
lysis does no t  appear  if t he  above  m e d i u m  is p rev ious ly  
hea ted  a t  56 °C for 30 min  to  des t roy  complement .  Depend-  
ing upon the  di f ferent  no rmM sera used, a va ry ing  sus- 
cept ib i l i ty  to  lysis of t he  same al tered red cells was 
observed:  likewise, a l tered red  cells f rom different  hea l t hy  
donors  unde rwen t  di f ferent  degrees oI lysis when in- 
cuba ted  in the  same normal  serum. 

Cepha lo th in - t rea ted  red  cells also give a posi t ive  cold- 
an t ibody  hemolysis  test .  T h e y  are  thus  PNH-l ike ,  in t h a t  
t h e y  behave  in cer ta in  in v i t ro  lysis tests in the  same w a y  
as do the  red ceils of pa roxysma l  noc turna l  hemoglobi-  
nur ia  (PNH).  Cephatothin,  a sodium salt  of 7-( thiophene- 
2-acetamido) cephalosporanic  acid, resembles cer ta in  
chemical ly-d i f ferent  substances  (proteolyt ic  enzymes,  
su lphydry l  compounds)  in its capac i ty  to  cause a P N H -  

like lesion in the  normal  red cell membrane .  The  mecha-  
nism by  which different  substances can render  normal  
red ceils similar  in some respects  to  PNH-ce l l s  is unknown.  
However ,  cephalo th in  seems to a l ter  the  cell m e m b r a n e  
in a new way, for cepha lo th in- t rea ted  red cells reac t  wi th  
ant ig lobul in  serum while ceils t r ea ted  wi th  pro teo ly t ic  
enzymes  or su lphydry l  compounds  do not.  This  observa-  
t ion s t rongly  suggests t h a t  this  t ype  of P N H - l i k e  cell is 
p roduced  by  an a l te ra t ion  to some of the  prote ins  of the  
ceil  m e m b r a n e  and suppor ts  t he  hypothes i s  t h a t  t he  
defect  which occurs spon taneous ly  in P N H  is loca ted  in 
the  prote in  moie ty  of the  red  cell s t roma b,°. 

Riassunto. E m a z i e  u m a n e  normal i  t r a t t a t e  con cefalo- 
t ina,  in oppor tune  condizioni  sper imental i ,  si compor t ano  
in alcuni  tes t  di emolisi  in v i t ro  (test di emolisi  acida, 
tes t  di sensibil i tk agli  i soant icorpi  freddi) in modo  simile 
al le emazie  del la  emoglobinur ia  parossis t ica  n o t t u r n a  
(EPN)  (emazie s imi l -EPN).  A differenza di a l t r i  t ip i  di 
emazie  s imi l -EPN,  ques te  emazie  danno  anche  un  t es t  di 
Coombs d i re t to  posi t ivo,  di  t ipo non ~. Viene a v a n z a t a  
l ' ipotes i  ehe la  lesione responsabi le  del c o m p o r t a m e n t o  
s i m i l - E P N  di ques te  emazJe sin da  r icercare  in una  Mtera-  
zione delle pro te ine  s t romali .  
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Urinary Output of  R a t s  in Response to Subcutaneous Injections of Adrenaline 

The effect of var ious  doses of adrenal ine  on the  u r ina ry  
o u t p u t  of water  and electrolytes  in ra t s  has been confusing. 
E a r l y  workers  1-s found t h a t  inject ions of adrenal ine  in 
the  range of 32-100/~g/100 g body  weight  caused diuresis 
and  natr iuresis  in rats  and concluded t h a t  these were the  
only  effects of injected adrenaline.  However ,  LOCNETT 
and her  co-workers  7-~ fur ther  inves t iga ted  these effects 
in rats,  pay ing  special a t t en t ion  to threshold  effects. T h e y  
used doses m u c h  smaller  t han  those used previously.  
Threshold  doses of 2.5 /~g adrenal ine/100 g body  weight  
g iven s.c. up  to  25 #g/100 g body weight ,  were found to 
be an t id iure t ic  and  sodium reta ining.  This  antidiuresis  
was n o t  affected by  adrena lec tomy,  by  par t ia l  hepa-  
t ec tomy,  by  r emova l  of the  pos ter ior  p i tu i t a ry  gland or  
by  sect ion of t he  af ferent  nerves  f rom the  inject ion site. 
They  fur ther  showed t h a t  ne i ther  t he  sys temic  mean  
ar ter ia l  pressure nor  t he  renal  c learance of inulin were  
affected b y  these  doses. I t  was also demons t r a t ed  t h a t  
doses ranging f rom 50-200/~g/100 g b o d y  weight  caused 
a diuresis. However ,  t h e y  did no t  indica te  whe the r  there  
was an  increase in sodium excret ion.  I n  th is  communica -  
t ion,  expe r imen ta l  ev idence  is p resen ted  in an  a t t e m p t  to  
correlate  t he  renal  effects of adrenal ine  t h a t  h a v e  been 
repor ted.  

F o u r  separa te  groups of Vgistar ra t s  were  used. T h e y  
were  in jec ted  s.c. w i th  adrena l ine  in doses ranging f rom 

2.5-40.0 l~g/100 g body  weight  af ter  an oral  wa te r  load 
and observed over  the  fol lowing hour.  The  expe r imen ta l  
t echn ique  has been prev ious ly  described 10. E a c h  ra t  ac ted  
as its own control  in the  cross-over tests.  The  Table  shows 
the  results  of t he  exper iments ,  each carr ied ou t  sepa- 
rately,  E x p e r i m e n t s  1 and 2 showed qui te  clearly t h a t  
w i th  a dose of 2.5 #g/100 g body  weight ,  there  was an 
ant idiuresis  as well as sodium re tent ion .  These effects 
were m a x i m a l  wi th  5.0 #g/100 g body  weight  (P  < 0.01 
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Experi- No. of Body weight (g} s.c. injection Urinary excretion/100 g ratlh 
ment No. rats used of adrenaline 

Volume Sodium Potassium 
(ml) (/t-Equiv.) (~u-Equiv.) 

N a : K  

1 12 182 -t- 1.88 Control 1,89 4- 0.09 14.8 4- 1.70 23.1 4- 2.65 0.66 4- 0.03 
2.5/zg~/o 1,31 4- 0.12 b 10.4 4- 2.03" 14.1 4- 2.79 b 1.08 + 0.41 
5.0/tg% 1,30 ~ 0.15 b 9.1 -4- 1.20 b 12.5 -4- 2.64 b 1.16 -t- 0.32 

10.0/2g% 1.37 4- 0.15 t' 11.9 -t- 2.51 9.4 ~: 2.12 ~ 1.62 -4- 0.41 ~ 
20.0/tg% 1.54 4- 0.12" 18.5 4- 2.86 11.9 4- 1.94 ~ 2.02 4- 0.44 ~ 
40.0/zg% 1.80 4- 0.09 37.0 -t- 4.27 c 9.8 4- 1.53~ 4.68 4- 0.96 b 

2 12 174 -}- 1.43 Control 2.11 4- 0.13 18.9 4- 1.98 27.1 4- 2.22 0.70 4- 0.05 
2.5//g% 1.66 4- 0.17 ~ 12.2 4- 2.29* 14.7 4- 3.21 ~ 0.89 4- 0.15 
5.0/*g% 1.28 4- 0.09~ 8.7 4- 1.23 ~ 11.2 4- 3.43 e 1.13 -I- 0.19 

10.0/~g% 1,57 4- 0.18 b 8.9 4- 1.35 b 9.2 4- 2.28 c 1.38 :t= 0.28 ~ 
20.0/~g% 1.98 4- 0.21 23.2 -4- 4.57 13.0 4- 3.01 ~ 2.29 4- 0.56" 
40.0/~g% 2.44 4- 0.19 34.6 4- 4.71b 13.9 4- 2.91 b 3.15 4- 0.51 ¢ 

3 12 184 4- 2.17 Control 2.03 ~ 0.09 16.0 ± 1.68 24.0 4- 1.50 0.66 4- 0.05 
5.0 ug% 1.38 4- 0.13~ 9.5 4- 1.56 t' 12.6 4- 1.63~ 0.79 -t- 0.10 

40.0/~g% 1.74 4- 0.10~ 42.0 -4- 4.84 ~ 15.6 4- 3,31 ~ 3.71 -q- 0.640 

4 11 175 4- 1.96 Control 2.18 4- 0.15 17.2 4- 1.87 25.3 4- 4.23 0.77 4- 0.10 
5.0/~g% 1,29 4- 0.17~ 8.1 -I- 1.29 b 8.4 4- 1.48 b 1.08 -4- 0.16 

40.0/~g% 1.95 4- 0.17 40.2 4- 5.93 b 10.5 4- 1.44" 4.18 4- 0.59~ 

The values shown are means 4- standard error. % = per 100 g body weight, a p < 0.05, b p <: 0.01, c p < 0.001. 

for  w a t e r  and  sod ium in e x p e r i m e n t  1 and  P < 0.001 for  
b o t h  in e x p e r i m e n t  2). W i t h  increas ing  doses, w a t e r  out -  
p u t  a p p r o a c h e d  t h a t  of t h e  controls .  A t  40.0 #g/100 g 
b o d y  weight ,  w a t e r  o u t p u t  was  a lmos t  s imilar  to  t h e  
cont ro l  va lue  in e x p e r i m e n t  1 and  was  greater ,  t h o u g h  
n o t  s ignif icant ,  in e x p e r i m e n t  2. Sodium o u t p u t  was  con- 
ve r t ed  f rom a r e t en t ion  to  an  increased ex t rus ion  as doses 
of adrena l ine  were  increased.  A t  40.0 #g/100 g b o d y  
weight ,  the re  was  a s ignif icant  na t r iures is  ( P  < 0.001 in 
e x p e r i m e n t  1 and  P < 0.01 in e x p e r i m e n t  2). Po t a s s ium 
o u t p u t  was  s ignif icant ly  depressed  t h r o u g h o u t  t h e  dose 
range  used in b o t h  e x p e r i m e n t s  and  th is  resu l ted  in 
s igni f icant  increases  in  t h e  N a : K  ra t io .  E x p e r i m e n t s  
3 a n d  4 in  which  on ly  2 doses  w i th in  t h e  range  were  
used,  conf i rmed  t h e  obse rva t ions  on  t h e  f i rs t  2 exper i -  
men t s .  

A l t h o u g h  doses g rea te r  t h a n  40.0/~g/100 g b o d y  we igh t  
were  n o t  used,  these  obse rva t ions  sugges t  t h a t  low doses 
of adrena l ine  in jec ted  s.c. in  r a t s  cause  ant id iures is  w i t h  
sod ium re t en t ion  which  are m a x i m a l  With a dose of 
5.0/ tg/100 g b o d y  weight .  W i t h  increas ing doses t he  ant i -  
d iure t ic  effect  is lost  and  the  d iure t ic  phase  sets  in (seen 
in e x p e r i m e n t  2, t h o u g h  ins ignif icant  a t  th i s  stage).  This  
obse rva t ion  is in full ag reemen t  w i th  and  conf i rms  the  
f indings  of LOCKETT e t  al. ~-g. The  f ind ing  t h a t  t he re  is 
s ignif icant  na t r iures is  w i th  increasing doses, e x t e n d s  the i r  
f indings  and  conf i rms  those  m a d e  b y  earl ier  workers  x-s. 
WlNTON n using isolated dog k idneys  obse rved  a diuresis  
w i th  his i.v. infusions of adrenal ine.  W i t h  h igher  doses,  
an  an t id iures i s  occurred.  H e  conc luded  t h a t  t h e  f i rs t  
effect  was  caused  b y  a f fe ren t  g lomerular  a r t e ry  vaso-  
d i la t ion accompan ied  b y  e f fe ren t  a r t e ry  vasocons t r i c t ion  
t h u s  caus ing increased g lomerular  f i l t ra t ion.  The  second  
effect  was  a t t r i b u t e d  to  an  in tense  local vasocons t r i c t ion  
of b o t h  a f fe ren t  and  e f fe ren t  g lomerular  vessels.  The  
diuret ic  phase  in t he  i n t ac t  an ima l  can  also be con t r i bu t ed  
to  by  (a) a rise of blood pressure  12, (b) t he  possibi l i ty  of 
adrenal ine  b locking t h e  release of an t id iure t ic  h o r m o n e  

f rom t h e  n e u r o h y p o p h y s i s  t*,l~ and  (c) a s y m p a t h e t i c  
ne rvous  m e c h a n i s m  la. 

I t  would  therefore  appea r  f rom p a s t  evidence and  t h a t  
p r e s e n t e d  in  t h i s  repor t ,  t h a t  t h e  renal  r esponses  in r a t s  
to  adrena l ine  are dose dependen t .  I n  t he  low range,  
t h resho ld  doses and  above,  cause ant id iures is  and  sod ium 
re ten t ion ,  due  poss ib ly  to  an  effect  on tubu la r  reabsorp-  
t ion  9. Higher  doses cause a diuresis  and  na t r iures is  by  an  
effect  on g lomerular  arteries,  poss ib ly  a ided by  the  fac tors  
p rev ious ly  men t ioned .  The  effects  on tubu la r  r eabsorp -  
t ion  exh ib i t ed  by  lower doses  would  be overcome  b y  these  
h igher  doses.  Doses  m u c h  h igher  still  would  cause  ant i -  
diuresis  again due  to  in tense  vasocons t r i c t ion  of a f fe ren t  
a n d  e f fe ren t  g lomerular  ar ter ies  xb. 

ZusammenJassung. Es  werden  der  E f f e k t  e iner  s.c. 
I n j ek t ion  yon  Adrena l in  auf  die  rena le  Aussche idung  -con 
Wasse r  und  E lek t ro ly t en  bei R a t t e n  sowie Versuche  fiber 
die Kor re l a t i on  ve r sch iedener  Dosis abhi~ngiger, rena ler  
Adrena l i n -Wi rkungen  beschr ieben .  
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