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of d r u g  pe r  cell  appea r s  to  be  cr i t ical ,  sma l l  v a r i a t i o n s  
in  cell n u m b e r  a n d  d rug  c o n c e n t r a t i o n  m a y  p roduce  
re la t ive ly  large effects.  The  effects  of t he  d rugs  on  t h e  
ass imi la t ion ,  however ,  were cons i s ten t .  O x y g e n  u p t a k e  
m e a s u r e m e n t s  were m a d e  in W a r b u r g  vessels  c o n t a i n i n g  
2.0 m l  f luid vo lume .  A m m o n i a  d e t e r m i n a t i o n s  were  m a d e  
on  t he  s u p e r n a t e  of cells wh ich  h a d  been  cen t r i fuged  
d o w n  a f t e r  t h e  a d d i t i o n  of 0.2 ml  20% t r i ch lo roace t i c  
acid.  Af te r  su i t ab le  d i lu t ion ,  Ness ler ' s  r e agen t  was  added  
a n d  t he  color r e a d  a t  420 m~. 

The  Tab le  shows t h a t  t he  a d d i t i o n  of p o t a s s i u m  is 
necessa ry  for ef fec t ive  a m m o n i a  a s s imi la t ion  as s h o w n  
b y  t h e  r a t i o  of a m m o n i u m  ions a s s imi la t ed  to  o x y g e n  
t a k e n  up.  Th i s  r a t io  is n o t  a f fec ted  b y  t h e  t i m e  of t he  
i n c u b a t i o n  u n t i l  t h e  s u b s t r a t e  c o n c e n t r a t i o n  becomes  
l imit ing.  T h e  p o t a s s i u m  r e q u i r e m e n t  m a y  be  t he  r e su l t  
of p o t a s s i u m  loss w h i c h  occurs  w h e n  t h e  cells are  w a s h e d  
in water .  I n  40 ml  of w a s h  w a t e r  t h e r e  were  on  t he  
ave rage  5.7 m M  of po t a s s ium.  The  e s t i m a t i o n s  were 
m a d e  w i t h  t h e  f l ame  p h o t o m e t e r .  I t  also shows  t h a t  
p o l y m y x i n  B a n d  b e n z a l k o n i u m  chlor ide  can  res to re  
a m m o n i a  a s s imi l a t ion  to  a s ign i f i can t  degree.  T h a t  t h e  

an ion ic  d rug  is less ef fec t ive  suggests  t h a t  t h e  e l i m i n a t i o n  
of a ba r r i e r  to  a m m o n i u m  ions is n o t  the  on ly  m e c h a n i s m  
of increased  a s s imi l a t i on  b u t  t h a t  t h e  ca t ion ic  drug.% m a y  
be s u b s t i t u t i n g  for p o t a s s i u m  in th i s  react ion.  W h e n  the  
drugs  are  added  in th i s  or  lower c o n c e n t r a t i o n s  to the  
cells in t h e  presence  of po ta s s ium,  t h e y  arc  w i t h o u t  
effect. 

Riassunto. Cellule di Pseudomonas aeruginosa pcrdono  
po tass io  d u r a n t e  lavaggio  in a c q u a  e c o n t e m p o r a n e a m e n t e  
es ibiscono bass i  livelli  di  u t i l izzazione di ioni a m m o n i o  in 
p r e senza  di s u b s t r a t o  ossidabile.  Un  r i l evan te  a u m e n t o  
di u t i l izzazione di a m m o n i o  ~ i n d o t t o  d a l l ' a g g i u n t a  d i  
po tass io  o d e t e r g e n t i  ca t ionic i  (po l imix ina  B, c loruro di 
benza lkonio) ,  m a  n o n  dal l ' a .ggiunta  di  un  d e t e r g e n t e  
anionico.  
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Synthesis of 5-Hydroxytryptamine 
in the A m e r i c a n  C o c k r o a c h  

I n  insec ts  v e n o m  g lands  5 - h y d r o x y t r y p t a m i n e  (5-HT) 
has  been  ident i f ied  w i t h  some degree  of c e r t a i n t y  (JAQUES 
a n d  SCHACHTER 1, ERSPAMER 2, BHOOLA e t  at  a). T h e  
a m o u n t s  of. t he  c o m p o u n d  a re  m u c h  in excess  of t he  
va lues  r epo r t ed  b y  WELSH a n d  MOORHEAD 4 for g r o u n d  
u p  bodies  of seve ra l  in sec t  species.  DAVEY s i nd i ca t ed  t h a t  
a g land  (utr icul i  ma jo res )  of t h e  r e p r o d u c t i v e  s y s t e m  of 
t h e  ma le  A m e r i c a n  cockroach  c o n t a i n e d  a n  o -d ihyd roxy-  
indo lea lky lamine .  T h e  p rope r t i e s  of t he  s u b s t a n c e  would  
a p p e a r  to  be s imi la r  to  those  of a c o m p o u n d  found  in 
pe r i ca rd ia l  o rgans  of C r u s t a c e a  (CARLISLE*), a n d  subse -  
q u e n t l y  s t a t e d  to be  5 , 6 - d i h y d r o x y t r y p t a m i n e  (5 .6-  
d iHT)  b y  CARLISLE a n d  KNOWLES 7. However ,  GERSCH 
e t  al.S bel ieve t h a t  ne rvous  t i ssue  of t h e  cock roach  con-  
t a i n s  5-HT. COLHOUN a n d  BLASCHKO (in m a n u s c r i p t )  
h a v e  s h o w n  t h a t  5, 6 - d i H T  was a l m o s t  as pha rmaco log ic -  
a l ly  ac t ive  as 5 -HT w h e n  t e s t e d  u p o n  t h e  r a t  f u n d u s  
muscle  p r e p a r a t i o n .  U n p u b l i s h e d  o b s e r v a t i o n s  h a v e  
shown  t h a t  b o t h  c o m p o u n d s  a t  10 -~ to  10-*M i n c r e a s e d  
t he  r a t e  of c o n t r a c t i o n  of fore a n d  h i n d  gu t ,  m o v e m e n t  of 
m a l p i g h i a n  t u b u l e s  a n d  r a t e  of h e a r t  b e a t  of t h e  A m e r i c a n  
cockroach.  Bromolyse rg ic  acid d i e t h y l a m i d e  was  a n  efec- 
t i r e  b lock ing  agen t .  A l t h o u g h  of p h a r m a c o l o g i c a l  i n t e r e s t  
these  o b s e r v a t i o n s  are  of l i t t l e  i m p o r t a n c e  in t he  phys i -  
o logy of t h e  cock roach  u n t i l  t h e  d i s t r i b u t i o n  a n d  i d e n t i t y  
of endogenous  indole  c o m p o u n d s  is es tab l i shed .  

A large n u m b e r  of t i s sues  of t h e  cockroach  were  sub-  
jec ted  to e x t r a c t i o n  p rocedures  for  d i f fe ren t i a l  b ioassay ,  
u l t r av io le t  a b s o r p t i o n  a n d  s p e c t r o p h o t o f l u o r o m e t e r  t ech-  
n iques  for  t h e  i den t i f i ca t ion  of indote  c o m p o u n d s .  Brief ly ,  
t he  resu l t s  show the  presence  of a s u b s t a n c e  w i t h  t he  
cha rac t e r i s t i c s  of  5 - H T  in  b ra in ,  co rpo ra  c a r d i a c a  g lands  
a n d  v e n t r a l  n e r v e  cord.  On  a t i ssue  w e i g h t  bas is  t h e  
h i g h e s t  a m o u n t  was  f o u n d  in glands ,  t h e n  b r a i n  a n d  
v e n t r a l  n e r v e  cord.  Because  of loss of ac t ive  s u b s t a n c e  
d u r i n g  t h e  overa l l  e x t r a c t i o n  p rocedure  for  c h r o m a t o -  
g r a p h y  a n d  s u b s e q u e n t  b ioassay ,  t h e  a c t u a l  a m o u n t  of 
5 -HT in t i ssues  h a s  n o t  been  d e t e r m i n e d .  The  a m o u n t s  
are e x t r e m e l y  low in c o m p a r i s o n  w i t h  t h e  t i t r e  of ace ty l -  

chol ine  in b ra in  an d  v e n t r a l  ne rve  cord. Indeed  the  smal l  
q u a n t i t y  of 5 -HT suggests  localized d i s t r i b u t i o n  in n e r v o u s  
tissue. 

Resu l t s  w i th  o t h e r  t i ssues  such  as gut ,  m a l p i g h i a n  
tubu le s  a n d  u t r icu l i  ma jo rc s  have  been  inconclusive.  In  
compar i son  w i t h  d a t a  for neura l  t issue it  would seem 
possible t h a t  these  t i ssues  c o n t a i n  a s u b s t a n c e  n o t  
ident i f icd  as 5-HT, or, equa l ly  i m p o r t a n t ,  5, 6-diHT.  
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Fluorescence spectra in 3N HE1 of synthesized 5-HT from mouse and 
cockroach brain. Excitation m(mochroumtor set at 300-305 m V. 
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In  a search for other means of identifying the small 
amount  of 5-HT substance in the cockroach, a t tempts  
were made  to synthesize 5-HT from 5-hydroxytrypto- 
phan. Tissues were homogenized in 0.25M sucrose and 
they were incubated anaerobically a t  37.5°C in the 
presence of substrates according to the technique of 
KIJ~TZMAN et  al. 9. Mouse brain extracts were used for 
comparat ive purposes. The spectrophotofluorometric re- 
sults illustrated in Figure 1 show the presence of a sub- 
stance similar to 5-HT formed by extracts of roach and 
mouse brain. The rate of decarboxylation in extracts of 
the insect brain was equal to if not  greater than tha t  of 
mouse brain. About 300 ¢g of 5-HT was formed by 
extract  of brain in 1 h. This value is quali tat ive as it was 
determined following purification procedures and no 
a t tempt  has been made to correct for losses. A lower rate 
of synthesis of 5-HT was found with extracts of ventra l  
nerve cord. The ident i ty  of 5-HT was confirmed by use 
of chromatography and the rat  fundus muscle prepara- 
tion with bromolysergic acid diethylamide as a blocking 
agent. The synthesized 5-HT was active when tested 
upon the hear t  and gut  of tim cockroach. I t  is concluded 
tha t  neural tissue of the cockroach contains a decarboxyl- 
ase forming a substance identified as 5-HT, when 5- 
hydroxytryptophan is used as a precursor. These results 
are in agreement with the identification of the endogenous 
indole compound found in neural tissue. Using maximum 
concentrations of visceral tissue and utriculi majores 
glands as sources of enzyme, no decarboxylation of 5- 
hydroxytryptophan was detected. 

Do these tissues contain an indole compound with 
potent  biological act ivi ty  and differing in chemical struc- 
ture from 5-HT? WELSH and MOORHEAD 4 identified 
5-HT in pericardial organs of crab. Turning to the findings 
of CARLISLE e it  would seem possible tha t  pericardial 
organs also contain 5, 6-diHT. However,  the evidence of 
CARLIgLt~ 6 is based upon enzyme oxidation and chro- 
matography whereas tha t  of WELSH and MOORHEAD 4 
depends upon chromatography and spectrophotofluoro- 

meter  assay. In the present work a source of 5, 6-diHT 
made it possible to compare properties of 5-HT and 
5, 6-diHT with substances extracted from insect tissue. 
In  the same solvent system for chromatography the more 
polar dihydroxy compound had a lower RI than 5-HT. 
Furthermore the ultra violet  absorption properties dif- 
fered markedly. Thus there is no difficulty in separating 
the two compounds by chemical methods. The tissues of 
the cockroaches examined gave no evidence of the pres- 
ence of 5, 6-diHT, although caution must be exercised in 
the extraction of this substance from tissues, for it  is 
easily oxidized in the alkaline extraction medium unless 
oxygen is excluded. DAvEY 5 used enzymes in the manner 
of CARLmLE 6 to characterize the indole compound in 
utriculi majores of the cockroach. His result was analo- 
gous to tha t  of CARLISLE'. Perhaps the utriculi  majores 
of the cockroach contain a substance oxidized by amine 
oxidase o r  an o-diphenolase which is not  5-HT or 5, 6- 
d iHT 10 

Zusammen]assung. Biologischer and chemischer Nach- 
weis -con 5-Hydroxytryptamin im Nervengewebe yon 
Periptaneta americana und erster Bericht tiber die 
Synthese: Die Substanz konnte in Geschlechtsdriisen, 
Eingeweiden and Malpighischen GefAssen nicht positiv 
identifiziert werden. Sie wird bei enthirnten und bauch- 
marklosen Tieren zu 5-Hydroxytryptamin decarboxyliert. 
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Demonstration of Anti-Hydralazine Antibody in 
Hydralazine Induced Lupus erythematosus 

An increasing number of commonly used drugs have 
become associated with the apparent  induction of a syn- 
drome similar to systemic Lupus erythematosus (SLE) 1. 
Included among these is the anti-hypertension drughydral-  
azine (Apresoline®, Ciba PharmaceuticalCo. ; 1-hydrazino- 
phthalazine), which, since 1954, has been implicated by a 
number of workers as the cause of 'hydralazine Lupus 
syndrome'  in approximately 10% of those individuals 
treated with large doses of the drug (200-800 mg daily) 
for long periods of t ime 2. The fact tha t  idiopathic SLE is 
associated with various 'abnormal '  antibodies (L.E. cell 
factor, anti-nucleoprotein antibodies, anti-y-globulin anti- 
body, and the like) prompted a search in this laboratory 
for a possible anti-hydralazine-antibody in an individual 
who presented clinical and laboratory evidence of hydral- 
azine Lupus syndrome. 

The subject, a 63-year old negro female, had been 
treated for long term hypertension with hydralazine at a 
dosage of 200-400 rag/day for 3 years prior to study. 
Relat ively severe clinical symptoms of hydralazine in- 
duced SLE were markedly reduced by withdrawal of the 
drug. Serum spccimens were obtained two weeks following 
admission to the hospital (upon diagnosis of the syndrome) 

and ten months thereafter. Both specimens were positive 
for the L.E. cell factor, and were negative by latex agglu- 
t ination tests for anti-nucleoprotein, anti-thyroglobulin, 
and anti-y-globulin antibodies. This report is concerned 
with the laboratory detection of another 'ant ibody factor' 
in this pat ient 's  serum, and the induction of a similar 
factor in several rabbits by long term ' immunizat ion '  with 
hydralazine emulsified in adjuvants.  

Though there were no detectable in vitro reactions be- 
tween the pat ient 's  serum samples and hydralazine as 
tested by precipitin and complement fixation techniques, 
i t  was found tha t  the patient 's  serum specimens would 
agglutinate suspensions of rabbit  or  sheep red blood cells 
conjugated with hydralazine hydrochloride by means of 
the biz-diazotized benzidine (BDB) technique a, Suchcon- 
j ugatcd cells were prepared by reacting a 2.5 % suspension 
of washed erythrocytes with an 0.1% solution of hydrat- 
azine hydrochloride (Ciba) in pH 7.2 phosphate buffer 
and a 1:15 dilution of BDB. The serum specimens were 
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