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Fig. o. Pancreatic atrophy. Left: control; right: 

The authors are indebted to Dr. GEORGE L, FITE for histological 
examinations, and to Mr. RODNEY H. DUVALL for technical as- 
sistance. 
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Zusammen/ass~tng 

Bei der  Maus  wi rd  d u r c h  eine Di~t  eine t6d l iche  
M a n g e l k r a n k h e i t ,  s o g e n a n n t e  mul t ip le ,  nek ro t i s che  
Degene ra t i on ,  e rzeugt .  Diese Digit ist  a r m  an  Cys t in  
u n d  frei yon  F a k t o r  3 und  V i t a m i n  E. Nekrosen  des 
H e r z m u s k e l s  s t ehen  im V o r d e r g r u n d ,  a u s s e r d e m  k o m m t  
es zu D e g e n e r a t i o n  yon  Leber ,  Nieren  u n d  Musku la tu r .  
P a n k r e a s  u n d  Tes tes  zeigen A t r o p h i e  bei  g e s t 6 r t e m  
V~rachstum. Die K r a n k h e i t  wird  e n t w e d e r  d u r c h  den  
F a k t o r  3 oder  d u r c h  V i t a m i n  E ve rh t i t e t .  Der  F a k t o r  3, 
de r  vo r  k u r z e m  als eine o rgan i sche  Se l en ium-Verb in -  
d u n g  iden t i f i z ie r t  wurde ,  is t  d u r c h  Se !en i t -Se len ium 
e r se tzbar .  

1:~ Laboratory of Tropical Diseases, National Institute of Allergy 
and Infectious Diseases. 
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T h e  Effects  of  S e c r e t i n  on  U r i n a r y  V o l u m e  and 
E l e c t r o l y t e s  in N o r m a l  Subjec t s  and  P a t i e n t s  

w i t h  Chron ic  P a n c r e a t i c  D i s e a s e  

I t  is well e s t ab l i shed  t h a t  i n t r a v e n o u s  in j ec t ion  of 
sec re t in  in to  no rma l  sub jec t s  s t i m u l a t e s  t he  re lease  of a 
large vo lume  of a lka l ine  p a n c r e a t i c  juice c o n t a i n i n g  a 
h igh  c o n c e n t r a t i o n  of sod ium b i c a r b o n a t e ,  whe reas  in 
ch ron ic  p a n c r e a t i c  disease,  th i s  r e sponse  is a l t e r edL  The  
Secre t in  Tes t ,  ba sed  on  these  obse rva t i ons ,  invo lves  

1 G. AGREN and H. LAGERL6F, Acta reed, scand. 90, 1 (1936). - 
D. A. DREILING and H. D. JANOWITZ, Gastroenterology 30, 38'2 
(1956). 

after 80 days on the baaal diet. Paraffin, H. E. 

d u o d en a l  i n t u b a t i o n  2. In  an a t t e m p t  to  avoid  the  diffi- 
cul t ies  of i n t u b a t i o n ,  we h a v e  i n v e s t i g a t e d  changes  in 
ur inary  exc re t ion  of sod ium and  alkali  fo l lowing sec re t in  
in jec t ion ,  in n o rma l  sub jec t s  and  p a t i e n t s  w i t h  ch ron ic  
p a n c r e a t i c  disease.  P a t i e n t s  were inc luded  on ly  if t he  
d iagnos is  was  s u p p o r t e d  by  the  m o s t  c r i t ica l  cl inical  a n d  
b iochemica l  ev idence .  

The  fol lowing e x p e r i m e n t s  were  p e r f o r m e d :  

(a) 13 Normal  Sub]ects: control  i n j e c t i o n o f n o r m a l  saline, 
fo l lowed wi th in  a week b y  secre t in  in jec t ion .  

(b) 19 Normal  Sub]ects: sec re t in  in j ec t ion  only.  

(c) 7 Patients  with severe chronic pancreatic disease: secre- 
t in  in jec t ion .  

Most  of the  n o rma l  sub jec t s  were  medica l  s t uden t s .  

Procedure : D a y  be/ore test: a d e q u a t e  fluid in take  (2-3 1). 

D a y  o/ test. Su b j ec t  fas t ing,  7.30 a.m. dr inks  100 ml 
wate r .  Con t inues  to  d r i n k  th is  vo lume  a t  ha l f -hou r ly  
i n t e rva l s  t h r o u g h o u t  t h e  tes t .  

8.30 a.m. Sub jec t  a t  res t  in a chair .  

9.00 a.m. Su b j ec t  e m p t i e s  b ladder .  This  s p ec i men  is 
d i sca rded .  Tes t  beg ins :  B l a d d e r  e m p t i e d  
a t  9.20 a.m.,  9.dO a.m., 9.50 a.m. and  10.00 
a.m. and  spec imens  k e p t  s e p a r a t e l y  u n d e r  
to luene .  

10.01 a.m. I n j e c t i o n  of t e s t  mater ia l .  B l a d d e r  e m p t i e d  
a t  10.10 a.m.,  10.20 a.m. a n d  10.30 a.m. 

The  in jec t ion  ma te r i a l  was  either Secre t in  (Lilly) a t  a 
dose  of 1 cl inical  u n i t / k g  b o d y  weigh t ,  in n o r m a l  sal ine,  
a t  a c o n c e n t r a t i o n  of 5 un i t s  pe r  ml,  or an  equa l  v o l u m e  
of n o r m a l  saline. B o t h  in j ec t ions  were  i n t r a v e n o u s ,  a n d  
given over  2 min.  

The p r inc ipa l  m e a s u r e m e n t s  m a d e  on the  spec imens  
were  : 

(1) Volume. 

(2) Sodium - b y  e x t e r n a l  s t a n d a r d  f lame p h o t o m e t r y .  

(3) Titratable Ac id i t y  and Bicarbonate. S e p a r a t e  
e s t i m a t i o n  of these  fac to rs  was  av o i d ed  by  us ing  the  
m e t h o d  of DAWSO.~ et al. a, which  measures ,  in a s ingle 

2 D. A. DREILING, Gastroenterology 24, 540 (1953). 
a j .  DAWSON, E. DEMPSE'Z, F. BART~ER, A. LEAF, and F. AL- 

BRmnT, Metabolism 2, 2'25 (1953). 
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Changes in urinary volume, (HCOs--TA+) and sodium content in the three groups of experiments. Results are expressed as the di//erence 
between amounts excreted in the 10 rain be/ore and the I0 rain a/ter injection. A 'positive' result indicates that the amount excreted iu 

the 10 min following injection was greater than the amount excreted in the 10 rain before injection. 

Urine Excretion - 10 rain changes 

Subjects Volume (HCO~--TA +) Sodium 
ml mF.q. mF.q. 

Mean ~ S.D. Range l Mean :1: S.I). Range Mean :[: SA). Range 

Normal 

Controlsalineinjection . - 2 ~ 31 - 6 3  to +43 -0.03 i 0.19 -0.45 to +0.21 +0.13 ~ 0.42 -0 .37  to +0.80 

13 subjects 13 subjects 7 subjects 

Normals 

Secretin injection +58 i 35 - 8 t o  +113 +0.51 :[ 0.37 0.00 to + 1.42 +3.24 ~- 1.98 +0.50 to +6.50 

32 subjects 32 subjects 25 subjects 

Chronic pancreatics 

Secretininjection . . . +17:J740 - 5 6 t o + 6 0  - 0 - 0 7 + 0 . 2 0  - 0 . 3 3 t o + 0 . 1 3  +1.24::[:1.07 - 0 . 1 2 t o + 2 . 8 0  

7 subjects 7 subjects 7 subjects 

operat ion,  t i t r a t ab l e  ac id i ty  minus  b icarbonate  (TA +-  
HCOa-).  We  h a v e  used this  measurement ,  as (HCO3--  
TA+), to  express  u r ina ry  acid-base balance.  A m m o n i a  
should,  theore t ica l ly ,  be included in this  balance,  bu t  we 
found in ear ly  expe r imen t s  t h a t  u r ina ry  a m m o n i a  levels 
showed v e r y  l i t t le  var ia t ion ,  despite  s ignif icant  changes 
in (HCOa--TA+)  and sodium. Using this method,  a 
'pos i t ive '  resul t  for (HCO~--TA+)  infers art alkal ine 

urine, whereas it *negative'  figure infers ac idi ty .  Thus,  if, 
before inject ion ( H C O s - - T A  +) . . . .  0.1 mEq . ,  anti  a f t e r  
inject ion : + 0.4 mEq. ,  the  in ject ion has caused an in- 
crease in alhali excret ion of 0.5 m E q .  

(4) pH. No consis tant  changes were found in ear ly  
exper iments ,  and this m e a s u r e m e n t  was, therefore,  
discontinued.  

Normal Subject - Saline Injection Normal Subject- Secrefin Injection Pancreatic Suoect-Secrefin Injection 
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Histograms of typical rates of urinary volume, sodium and (HCO3--TA+) excretion in (l) normal subjects given (a) saline and (b) seeretin; 

and (2) patients with severe pancreatic disease given secretin. Arrows mark the times at which the injections were given. 
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Results,--The Figu re  represen t s  t he  t yp i ca l  response  
cu rves  of (t) n o r m a l  sub jec t  g iven  saline,  (2) n o r m a l  
sub jec t  g iven  secre t in  and  (3) p a t i e n t  w i t h  p a n c r e a t i c  
disease g iven  secret in.  The  h i s tog rams  show t h a t  t he  
no rma l  response to  secre t in  is an  increase in the  u r i n a r y  
v o l u m e  sod ium and alkal i  exc re t ion ,  t he  m a x i m a l  
ra tes  of excre t ion  occur r ing  in the  first  10 rain fol lowing 
in ject ion.  There  is a r ap id  r e t u r n  to normal ,  The  p a t i e n t  
w i t h  panc rea t i c  disease shows a smal le r  and  de layed  
v o l u m e  sod ium and alkal i  excre t ion ,  which  is m a x i m a l  
in the  second or th i rd  10 min  per iod fol lowing in jec t ion .  

The  Tab le  summar i ses  t he  resul ts  ob ta ined  in t he  
52 expe r imen t s  pe r fo rmed .  These  resul ts  are r ecorded  as 
t he  differences be tween  t h e  quan t i t i e s  exc re t ed  in t he  10 
rain per iod  i m m e d i a t e l y  be/ore the  in jec t ion ,  and  t h e  
10 min  per iod  i m m e d i a t e l y  following the  i n j e c t i o n .  

N o r m a l  sub jec t s  show a s t a t i s t i ca l ly  s ign i f ican t  
di f ference be tween  cont ro t  and sec re t in  response w i t h  
regard  to vo lume ,  a lkal i  and sod ium excre t ion .  T h e  
m e a n  increase in the  10 rain excre t ion  fo l lowing secre t in  
is 58 ml  ur ine  vo lume ,  0-5 m E q .  of alkal i  and  3-2 m E q .  
of sodium.  Pa t i en t s  w i t h  panc rea t i c  disease show signi- 
f i can t ly  less response  to secre t in  w i t h  r ega rd  to ur ine  
vo lume ,  alkal i  and sodium. 

As a t e n t a t i v e  e x p l a n a t i o n  of these  results ,  we sugges t  
t h a t  t h e  in i t ia l  e f fec t  of secre t in  is t he  release of pre-  
fo rmed  alkal ine panc rea t i c  ju ice  in to  t h e  d u o d e n u m ,  
where  b o t h  the  w a t e r  and  e lec t ro ly tes  are r a p i d l y  
reabsorbed  and  t h e n  e x c r e t e d  in t he  urine,  g iv ing  an  
' a lka l ine  t ide ' .  

The  v a l i d i t y  of this  e x p l a n a t i o n  is be ing  Iu r the r  in-  
ves t iga ted ,  w i th  specia l  regard  to  possible ac t ions  of 
secre t in  on gas t r ic  or  in tes t ina l  secre t ion  or renal  t u b u l a r  
funct ion.  

The  over l ap  of t he  ranges  of the  no rma l  and a b n o r m a l  
response l imits  the  possible app l ica t ion  of this  t e s t  in t he  
diagnosis  of panc rea t i c  disease. Howeve r ,  i t  is l ike ly  
t h a t  if a pa t i en t  has a m a x i m a l  normal  response severe  
p an c rea t i c  disease can  be excluded,  whereas  a nega t i ve  
response  ne i the r  p roves  nor  d i sproves  t h e  presence  of 
p an c rea t i c  insuff ic iency.  I n  d i f f e ren t i a t ing  be tween  
s t ea to r rhea  of panc rea t i c  or  in tes t ina l  origin,  th is  t e s t  
may ,  therefore ,  be  helpful ,  b u t  m u c h  fu r the r  work  is 
r equ i red  to  es tab l i sh  t h e  response  in pa t i en t s  w i t h  in- 
t e s t ina l  s t e a to r rhea  where  t he  de layed  abso rp t ion  of 
wa t e r  and  e lec t ro ly tes  m a y  affect  the  resul t  of the  seere t in  
tes t .  I n  one case of in tes t ina l  s t ea to r rhea  (non- t ropica l  
sprue) i nves t iga t ed  so far, a no rma l  response was ob- 
ta ined .  

F u r t h e r  work  on the  phys io logica l  basis and possible 
cl inical  app l i ca t ion  of th is  t e s t  is in progress  and  wil l  be 
r epor t ed  a t  a l a te r  date .  
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D. N.  BARON, FREDA NEWMAN*, 
a n d  ANN WARRICK* 

Zusammen/assung 

I n j e k t i o n  von  Sekre t in  t u f t  bei  n o r m a l e n  Versuchs-  
pe rsonen  Diuresis  und  V e r m e h r u n g  der  N a t r i u m -  und 
Alka l i -Aussche idung  hervor .  Diese ~Virkungen s ind ver-  
m i n d e r t  bei  P a t i e n t e n  m i t  chronischer  Pankrease rk ran -  
kung.  Der  m6gl iche  Meehan i smus  und  die p rak t i sche  
B e d e u t u n g  dieser B e o b a c h t u n g e n  werden  diskut ier t .  

P r i m i  ril ievi  sul la  p r e s e n z a  di corpi  di Heinz  
durante  la crisi  emol i t i ca  da f a v i s m o  

I1 p r o b l e m s  pa togene t i co  del la  a n e m i a  emol i t i ca  da 
f av i smo ~ t u t t o r a  d i b a t t u t o ;  la magg io r  p a r t e  dei 
r icerca tor i  de l l ' u l t imo  decennio,  pu r  senza  a v e r  o t t e n u t o  
f inora  d imos t raz ion i  conclusive,  si sforza di t r o v a r e  argo-  
m e n t i  in Iavore  di  una  pa togenes i  alIergica,  ed  in pa r t i -  
colare au toan t i co rpa le .  

La  d imos t raz ione  da  noi r a g g i u n t a  della p resenza  di 
corpi  di He inz  nel le  emazie  du ran t e  la erisi emol i t ica  
depone  in v ia  ana logica  c e n t r e  ques to  m o d e  di vedere.  
I n f a t t i  ques t i  corpi  sono s ta t i  l i n e r s  osserva t i  preci-  
p u a m e n t e  in forme emol i t i che  di n a t u r a  tossica (anemia 
da  feni l idraz ina  e de r iva t i ,  da  sulfamidici ,  da p r ima-  
quine  ecc.). 

Noi  li a b b i a m o  t r o v a t i  in 14 su 17 fabici  e samina t i  in 
fase emoglobinur ica ,  in una  pe rcen tua l e  di emazie  
v a r i a n t e  dal  70% al 20% nelle  p r ime  36 h dal la  inges t ione  
delle fa re ,  e da l  25% al 0% nella  g io rna ta  successiva.  
In  5 casi che al m e m e n t o  deI r icovero  non p r e s e n t a v a n o  
emoglobinur ia ,  o perch~ lievi, o perch~ giS. al la fine della 
crisi, essi c rane  assenti .  I n  a lcuni  casi, segui t i  nel  t empo,  
si ~ os se rva ta  la  p r o g r e s s i v a  d iminuz ione  e s comparsa  
dei corpi  en t r e  le 48-72 h. I n  un case in cui si ~ p o t u t o  
seguire il decorso spon taneo  della  m a l a t t i a  procras t i -  
nando  la t ras fus ione  di quas i  24 h, si & n o t a t e  che la 
d iminuz ione  in va lore  assoluto  delle emaz ie  con corpi  di 
He inz  co r r i spondeva  con suff ic iente  appross imaz ione  
alla q u a n t i t g  to t a l e  delle emaz ie  d i s t ru t t e .  Ci6 fa pensare  
che l ' az ione  e r i t ro les iva  delle f a r e  a v v e n g a  in un  solo 
t e m p o  e s is  q u a n t i t a t i v a m e n t e  d e t e r m i n a t a  fin dal-  
l ' inizio.  

F. PANIZON e G. PUJATTI 

Clinica Pedialrica dell' Universila di Sassari, il 7 agosto 
7957. 

Zusammen/assung 

Die Verfasser  haben  S p o n t a n i n n e n k 6 r p e r  bei 14 yon  17 
da rau fh in  un te r such ten ,  an  F a b i s m u s  le idenden  Kin-  
de rn  w~brend  des Anfal les  gefunden,  und  zwar inne rha lb  
der  e rs ten  36 h post ingestionem der  B o h n e n  in 70-20~/o 
der  r e t c h  ]31utk6rperchen, am, fo lgenden Tag  n u t  in 
25-0~0. In .  e inem Fal l  k o n n t e n  sie den  (durch Blu t -  
t ransfusion)  n ich t  bee inf luss ten  Ver lau f  der  K r a n k h e i t  
ve r fo lgen  und  fests tel len,  dass  die Angmie  m i t  d e m  
Schwinden  der  Innenk~Jrper e n t h a l t e n d e n  BlutkiJrper-  
chen para l le l  geht .  Sie s ind daher  der  Auffassung,  dass 
die b lu t sch i id igende  "Wirkung der  B o h n e n  u n m i t t e l b a r  
a u f t r i t t  und  yon  Anfang  a:l q u a n t i t a t i v  fest l iegt .  

Department o/ Chemical Pathology, The Royal Free 
Hospital, London, October 3, 1957. 
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Z u m  F a b i s m u s  als  Erble iden  

Der  F a b i s m u s  is t  geograph isch  s t r eng  umschr ieben ,  
wi rd  aber  t r o t z d e m  heu t e  noch  eher  als eine al lergische 
E r k r a n k u n g  angesehen.  


