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Effect and fate of intravenously administered p o r p h o b i l i n  i n  r a t s  
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Summary. In  ra ts  af ter  i.v. porphobi l in ,  blood pressure  and pulse ra te  r emained  stable,  the  animals  were ca lm and 
moved  freely w i th  no s y m p t o m s  or signs of nervous  effect.  Porphob i l in  was rap id ly  excre ted  in t he  urine. 

The role of porphob i l inogen  (PBG) in the  fo rma t ion  of 
porphyr in ,  in vivo,  is wel l -known 1-s. The metabol ic  p a t h -  
way  f rom u roporphyr inogen  to  p ro toporphyr in ,  and its 
incorpora t ion  in to  heme  has  also been es tabl ished 8. In  
b o t h  older and qui te  recen t  s tudies  the  mode of conver= 
sion of P B G  to u roporphyr inogen  I I I  has  been  clari- 
fied ~9. This  reac t ion  includes fo rma t ion  of d i -PBG,  tr i-  
PBG,  and t e t r a - P B G  in te rmed ia te s  ~. These in te rmed ia tes  
were p repa red  syn the t i ca l ly  and  the i r  incorpora t ion  into 
u roporphyr inogen  I I I  and  I has  been  conf i rmed experi-  
menta l ly ,  in vivo 8. 
In  t he  acute  a t t a ck  of acute  i n t e r m i t t e n t  po rphy r i a  
(AIP),  neurological  s y m p t o m s  are p r o m i n e n t  1~ bu t  in 
spi te  of grea t  in teres t ,  t he  ques t ion  of the i r  cause remains  
unknown.  In  our own studies,  increased levels of &amino-  
levulinic acid (ALA) and P B G  (given i.v.) are non tox ic  in 
rats,  and  those  in t e rmed ia te s  are rap id ly  excreted.  An 
inh ib i to ry  effect  of ALA, P B G  and  porphobi l in  (PB) on 
the  neuromuscu la r  junc t ion  has  been repor ted  n,  b u t  is 
thus  far unconf i rmed  in the  i n t ac t  rat .  These s tudies  11, i t  
should be noted ,  re la ted  to  t he  ra t  d iaphragm,  and  i t  is 
recognized t h a t  a compar i son  w i t h  exper imen ta l  por-  
phyr ia ,  even in the  same species, is scarcely possible.  The 
in Vivo tox ic i ty  of PBG-fol lowing p roduc t s  has no t  been 
checked,  therefore ,  we have  p repa red  PB,  a da rk  brown,  
a lmos t  black p igmen t  der ived  f rom PBG, p robab l y  a 
d ipy r ry lm e thene  4-s, and have  s tudied  its physiologic 
effect,  tox ic i ty  and  clearance in 7 in tac t  ra ts  af ter  i.v. 
in ject ion of re la t ively  large a m o u n t s  of PB.  
Materials and methods. PI3 was  p repa red  f rom crystal l ine 
P B G  by  an earlier m e t h o d n  of P B G  polymer isa t ion .  I t  
was puri f ied on Sephadex  G25 repea tedly ,  unt i l  only  a 
single b a n d  was p re sen t  on the  column.  This single frac- 
t ion was collected and  e v a p o r a t e d  to  dryness .  The p ro d u c t  
was charac te r ized  by  avai lable  analy t ica l  methods ,  e.g., 
UV, visible and  I R  s p e c t r o p h o t o m e t r y ,  mass  spectra ,  
molecular  weight  m e a s u r e m e n t  (mol .wt  525), e l emen ta ry  
analysis,  e lectrophoresis ,  and  th in  layer  ch roma tography .  
The probable  d i p y r r y l m e t h e n e  s t ruc tu re  has  been de- 
scr ibed previous ly  *-8. 
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Fig. 1. Pulse rate and blood pressure after i.v. injection of 20 mg 
PB, and of 0.9% NaC1. The vertical bars indicate the standard error 
of the mean for 7 rats/group. 00, end of surgical catheter placement 
(carotid artery and jugular vein), 0, injection time. 
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Fig. 2. Urinary excretion of PB administered i.v. as a 20 mg bolus at 
0. Urinary absorbance and dilution factor (directly proportional to 
porphobilin concentration in urine) plotted against time after PB 
injection. The absorbance was measured at 400 nm. 
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The final product ,  wi th  ex t inc t ion  coefficient unaffected 
by  fur ther  purif icat ion,  was dissolved in wate r  a t  a con- 
cent ra t ion  of 50 mg/ml.  PB, 20 mg were injected in rats  
as a bolus (see below), th rough  a ca the te r  previously  
inserted in the  jugular  vein. Male Wis ta r  rats,  190-320 g 
b.wt,  were used. Blood pressure and pulse ra te  were 
recorded v ia  ca the ter  in a carot id  ar tery,  using a P23 Db 
S t a t h a m  pressure t ransducer .  A t  the  t ime  of inject ion,  
the  ra ts  had  recovered from the  l ight  e ther  anesthesia  
used for in t roduct ion  of the catheter .  The  exper iments  
were carr ied out  on 7 animals,  wi th  an equal  number  as 
controls  where 1 ml  of 0.9% NaC1 was injected.  Blood, 
urine and feces were collected from all animals  and 
examined  for fluorescence in Wood ' s  l ight  and for the  
presence of PB. Most exper iments  were t e rmina ted  24 h 
after  in ject ion by  i.v. air adminis t ra t ion.  Brain,  hear t ,  
lung, liver, spleen and k idney  were examined  af ter  
sect ioning and s taining wi th  hematoxy l in  and eosin. 

Results. The i.v. adminis t ra t ion  of PB  was well to lera ted  
by  all animals.  Dur ing inject ion,  and for a few minutes  
thereafter ,  a sl ight restlessness was observed,  bu t  no dif- 

ference was not iceable  be tween  animals  receiving P B  or 
saline. Pulse ra te  and blood pressure, recorded for 24 h, 
showed no signif icant  changes (figure 1). The ur ine 
samples passed wi th in  a few minutes  and again several  
hours af ter  inject ion of PB,  were dark;  the  absorpt ion 
spectra  corresponded to PB. A t  12 h a f te r  the in ject ion 
of PB, urine had cleared (figure 2). Nei ther  urine, feces, 
nor  t issue showed any  fluorescence under  Wood ' s  light.  
The microscopic examina t ion  showed no histologic 
change of brain, heart ,  lung, liver, spleen and kidney,  as 
between animals  given P B  and controls.  

Discussion. After  i.v. adminis t ra t ion  of 20 mg P B  to rats,  
blood pressure and hear t  ra te  remained  stable, and the  
animals,  af ter  ini t ial  restlessness, were calm and could 
move  freely. A t rans ient  darkening  of the  urine indicated 
PB  excret ion.  The t ransi t  t ime  of PB  was less than  12 h. 
PB, wi th  its rapid renal clearance, p robab ly  has l i t t le  or  
no role in the  s y m p t o m a t o l o g y  of those porphyr ias  of 
man in which nervous manifes ta t ions  are prominent .  The  
present  results a t  least lend no suppor t  to this theory.  

P h e r o m o n e  X l I .  M i i n n c h e n d u f t s t o f f e  v o n  N o c t u i d e n  ( L e p i d o p t e r a )  1, 2 
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Summary. By gaschromatographic-mass  spect rometr ic  methods  2-phenylethyl  alcohol, benzylalcohol ,  phenylaceta l -  
dehyde  and benzaldehyde were identif ied f rom scent  brushes of male Noctuidae  species (Lepidoptera).  

Eine  Vielzahl  unterschiedl icher  Ar ten  mSmnlicher Eulen-  
fal ter  (Noctuidae,  Lepidoptera)  besi tz t  am  zweiten, ab- 
dominalen  Sterni t  einen paar igen S t rah lhaa rappara t  mi t  
Tasche, der einen s tarken Geruch verbrei te t .  Die dami t  
ausgeschiedenen,  f l i ichtigen Subs tanzen  k6nnten  bei der  
Kopula t ion  der  Insekten  eine Bedeu tung  als m~tnnliches 
Sexua lpheromon besitzen s, 4. 
W i r ' h a b e n  die auf den Duftpinseln  von  Mamest ra  per- 
sicariae 5, Mamest ra  brassicae 5, Polia t inc ta  und Agrocola 
helvola  befindlichen flfichtigen Verb indungen  untersucht .  
Dazu wurden  jeweils 10 in Lichtfa l len  gefangenen Tieren 
die Duf tp inse l  herausgezogen,  diese in 1 ml Hexan  ge- 
geber~, die fiber den Haarp inse l  s tehende L6sung im 
St icks toffs t rom eingeengt  und der Ri icks tand  direkt  mit -  
tels gekoppel ter  Kapi l largaschromatographie-Massen-  
spektroskopie  analysiert .  Die ungef/ ihren Mengenver-  
h/iltnisse erh/ilt  man  durch Vergleiche der Peakfl / ichen 
des To ta l ionens t rom-Chromatogramms.  Bei den oben 
genannten  Noc tu idenar ten  fanden wir die im folgenden 
angeff ihrten Verb indungen  nnd Mengenverh/i lnisse:  
Mamest ra  persicariae : 2-Phenyl / i thanol  (1, 80%), Benzyl-  
alkohol  (2, 3%), Pheny lace ta ldehyd  (3, 15%), Benzal-  
dehyd (4, 2%): 
Mamest ra  brassicae: 2-Phenyl / i thanol  (1, 96%), Benzyl-  
alkohol  (2, 4%). 
Polia t inc ta :  2 -Phenyl / i thanol  (1, 74%), Phenylace ta l -  
dehyd  (3, 6%) und eine in ihrer  S t ruk tu r  noch nicht  a u g  
gekl/irte Verbindung m i t  dem Molekulargewicht  164 
(S, 20%). 
Agrocola helvola :  2-Phenyl / i thanol  (1, 100%). 
Bedingungen  ftir die Gaschronla tographie :  20 m Glas- 

Diinnf i lmkapi l lare  OV 1, 0.25 m m  i.D.,  2 ml He/min .  
Bei R a u m t e m p e r a t u r  splitlos injiziert ,  nach 2.5 min auf 
80 ~ anschliessend 80-200 ~ 10 ~ 
Retent ionsze i ten :  6.88 (I), 6.56 (2), 5.70 (3), 4.92 (4) und 
9.90 (5) min. 
Massenspektroskopie:  Quadrupol-MassenspektrometerS,  
70 eV, Scanzei t  2.5 sec /Spekt rum,  m/e und relat ive In-  
tensi t / i ten (%):  

2-Phenyl~ithanol (1) 39(55), 51(32), 65(54), 77(11), 91(100), 92(51), 
122(15). 

Benzylalkohol (2) 39(85), 51(100), 63(22), 65(19), 77(72), 79(90), 
91(18), 107(25), 108(32). 

Phenylacetaldehyd (3) 39(82), 51(29), 65(54), 91(100), 92(25), 120 
(13). 

Benzaldehyd (4) 39(40), 51(65), 77(100), 105(52), 106(60). 
unbekannte 39(100), 51(70), 55(82), 65(50), 77(75), 91(60), 
Verbindung (5) 103(41), 122(18), 131(13), 133(11), 137(10), 

147(2), 149(16), 164(28). 
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