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Table II. Within-assay scatter for DHE radioimmunoassay standard 
curve produced in plasma from rhesus monkey 

pmol DHE mesylate ~ SD 

0.125 ~ 0.024 
0.25 :t= 0.069 
0.50 ~: 0.082 
1.0 =L 0.066 
2.0 ~: 0.127 

t r a c e r  were t h e n  m e a s u r e d  b y  f l -count ing  a f t e r  the  a d d i t i o n  
of a sc in t i l la tor ,  e.g. I n s t a g e l  | Scint isol  | comple te .  
D e t e c t i o n  was  l imi t ed  to  0.125 p m o l  D H E  per  s ample  
(0.5 ml  of p l a s m a  or serum),  co r r e spond ing  to  a r a t i o  
(Bz/]~o) of 0.94. The  S-shaped  s t a n d a r d  cu rve  o b t a i n e d  
(Figure l a) was  l inear ized  a n d  t he  b e s t  f i t  was  found  
wi• t h e  aid of t h e  logi t  f u n c t i o n  (Figure  l b ) .  

The  a n t i s e r u m  to  D H E  was also t e s t ed  for  poss ible  
c ross - reac t ion  w i t h  me t abo l i t e s  o~ D H E .  T he  m e t a b o l i s m  
of D H E  is complex ,  b u t  i t  is k n o w n  t h a t  t h e  molecule  
undergoes  c leavage  in to  2 moie t ies  (Figure  2) t h u s  
g iv ing  rise to  two series of me tabo l i t e s ,  de r i va t i ve s  of 
9, 10-dihydrolyserg ic  acid and  de r i va t i ve s  of t he  pep t i de  
m o i e t y  (J. R. KIECHEL; unpub l i shed) .  50 pmol  of 9, 10- 

d ihydro lyserg ic  acid fai led to give a cross-react ion.  W i t h  
6 pmol  pep t ide  m o i e t y  as homologous  cyc lo lca rbonic  acid 5, 
t he  r a t io  Bz/Bo is 0.8, i.e. a t  t h i s  c o n c e n t r a t i o n  20% of 
t he  cyc lo lcarbonic  acid is b o u n d  to a n t i b o d y .  

A p rac t i c a l  i n v e s t i g a t i o n  was t h e n  car r ied  o u t  w i t h  
D i h y d e r g o t  | in  rhesus  monkeys .  The  a im  of t h e  inves t iga -  
t ion  was to e s t i m a t e  t he  u n c h a n g e d  d rug  in t he  b lood 
a f t e r  a n  oral  dose of 2 t ab le t s ,  each  c o n t a i n i n g  2.5 m g  
D H E  mesyla te .  The  b lood levels m e a s u r e d  a f t e r  va r ious  
in t e rva l s  of t i m e  are i n d i c a t e d  i n  Tab le  I in  p m o l / m l  
p lasma.  The  w i t h i n - a s s a y  s c a t t e r  ( j :  SD) a t  t he  95% 
conf idence  level  (each va lue  based  on 4 obse rva t ions )  is 
g iven  in Tab le  I I .  

The  r a d i o i m m u n o a s s a y  descr ibed  is a sens i t ive  a n d  
specific t e s t  for  t h e  d e t e c t i o n  of 9 , 1 0 - d i h y d r o e r g o t a m i n e  
in p l a s m a  or  serum.  The  s ter ic  specif ic i ty  of t h e  a n t i b o d y  
is such  t h a t  m e t a b o l i t e s  de r ived  f rom the  two  moie t ies  of 
t he  molecule  (Figure  2) do n o t  c ross - reac t  w i t h i n  t he  
r ange  inves t iga ted .  I t  h a s  t h u s  p r o v e d  possible  to  de te r -  
m ine  i n t a c t  ergo~ a lka lo id  in pmol  quan t i t i e s ,  t h u s  
p e r m i t t i n g  d i rec t  d e t e r m i n a t i o n  of p h a r m a c o k i n e t i c  
pa rame te r s ,  such  as half-l ife of e l imina t ion ,  w i t h  reference 
to u n c h a n g e d  drug.  

5 A. HOFMANN, Die Mutterkornalkaloide (F. Enke Verlag, Stuttgart 
1964), p. 88. 
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Summary. Scann ing  e lec t ron  mic roscopy  of t he  leaf  surface,  phyl la r ies  and  achene -complex  of Parthenium hystero- 
phorus L. showed  t h e  presence  of 4 types  of g l a n d u l a r  a n d  n o n - g l a n d u l a r  t r i chomes ,  Chemical  ana tys i s  e s t ab l i shed  t h e  
presence  of sesqu i t e rpene  lac tones  in  t h e  t r i c h o m e s  t h a t  cause eczematous  de rma t i t i s .  

I t  h a s  b e e n  s h o w n  r ecen t ly  t h a t  a c o m m o n  cause  of 
al lergic c o n t a c t  d e r m a t i t i s  in  m a n  is t h e  sesqu i te rpene  
l ac tones  found  c o m m o n l y  in m e m b e r s  of t he  Composi-  
t ae  4. The  cosmopo l i t an  weed, Parthenium hysterophorus 
L. is c u r r e n t l y  t he  cause  of a serious o u t b r e a k  of allergic 
eczematous  d e r m a t i t i s  in  p a r t s  of Ind ia ,  e.g,, Poona ,  
where  i t  was  i n t r o d u c e d  in 1956 f rom t he  Amer icas  s. T h e  
a l lergenic  c o m p o u n d s  in t h i s  aggress ive  weed are  t he  
pseudogua ianol ides ,  p a r t h e n i n  (I) a n d  a m b r o s i n  (II),  
wh ich  are also found  in o t h e r  genera  of t he  Compos i t ae  
such  as Ira, Ambrosia a n d  Hymenoclea s-l~ (Figure  1). 
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0 0 
Parthenin (I) Ambrosin(II) 

Fig. 1. Allergenic Sesquiterpene Laetones. 
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Ex te rna l  washing of individual  p lan t  par ts  of P.  
hysterophorus with  chloroform and subsequent  spectra l  
analysis established t h a t  the  highest  concent ra t ion  of 
pa r then in  and ambrosin  was in the  cap i tu lum and leaves. 
The  cap i tu lum contains  up to 8% of its d ry  weight  as 
sesquiterpene lactones, par then in  being the  ma jo r  com- 
ponent ;  the  abaxia l  and adaxia l  leaf surfaces contained 
5% sesquiterpene lactones. The  stems and roots were 
devoid of any significant  a m o u n t  of sesquiterpene lact-  
ones. E x a m i n a t i o n  by  th in- layer  ch roma tog raphy  (TLC) 
of the  external  washing of the  achenes, which are par t ia l ly  
covered wi th  capi ta te-s ta lked tr ichomes,  also indicated 
the  presence of pa r then in  and ambrosin.  The mature  
'achene-complex', which consists of a ray  achene and pale, 
2 disk-florets and pale, also had  a high concentra t ion  of 
sesquiterpene lactones.  

F o u r  d is t inct  types  of t r ichomes were de tec ted  on the  
upper  and lower leaf surfaces, phyllar ies  and achenes by  
SEM. The leaf surface had 2 types :  abundan t  capi ta te -  
sessile glands (similar to those observed on the  ma tu re  
bracts  of Cannabis sativall and Compositae taxal~, 13 and 
uniseriate  t r ichomes (Figures 2 and 3). The phyllaries had  
2 types  of tr ichomes,  capitate-sessile glandular  t r ichomes 

and oblong, uniseriate  hairs, which were par t ia l ly  covered 
wi th  protuberances  (Figure 4). The  disk-floret  and pale  
formed bo th  capitate-sessile glands and mult~ceIlular, 
capi ta te-s ta lked glands, which were covered wi th  pro- 
tuberances  (Figure 5). The  achene was par t ia l ly  covered 
wi th  eapi ta te-s ta lked t r ichomes.  

E x a m i n a t i o n  of the  t r i chome exudates  f rom the  leaf of 
P. hysterophorus established t h a t  pa r then in  and ambrosin  
were present  in the  t r ichomes and capitate-sessile glands. 
Capitate-sessile glands similar  to those  observed in P .  
hysterophorus are also in species of Ambrosia, Ira, 
Hymenoclea and Helenium, all which produce sesquiter-  
pene lactones. I n  the  genus Vernonia, Faus t  and Jones I~, 
described in m a n y  species which produce sesqui terpene 
lactones, the  presence of bilobed-sessile glands. Vernonia 

11 C. T. HAMMOND and P. G. IV[AHLBERG, Am. J. 13ot. 60, 524 (1973). 
1~ JR. G. KESSEL and C. Y. SHIH, Scanning Electron Microscopy in 

Biology (Springer-Verlag, New York 1974). 
la H. SOL~REDER, Systematic Anatomy o] Dicotyledons (Clarendon 

Press, Oxford 1908). 
1~ C. FAUST and S. ]3. Jo~Es, Rhodora 75, 517 (1973). 

Fig. 2-5. Glandular and non-glandular trichomes on leaf, phyllary, and palea of Parthenium/zysterophorus. 2. Portion of mature leaf with numer- 
ous capitate-sessile glands and multicellular, glandular trichomes. • 200.3. Bulbous, eapitate-sessile gland on disc-floret pale. • 500.4. Portion 
of phyllary with oblong, non-glandula r trichomes. • 297. 5. Capitate-stalked, non-glandular trichome, present on ray-floret pale and aehene. 
• 500. All specimens were air-dried and coated with gold-paladium (40:60). Cs, capitate-sessile; T. multieellular trichome; OT, oblong, non- 
glandular triehome; Cst, capitate-stalked trichome. 
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flaccidi/olia was t he  on ly  species wh ich  did  n o t  h a v e  such  
g lands  a n d  PADOLINA ls tat .at  showed  t h a t  t h i s  species did  
n o t  e l abora t e  sesqu i t e rpene  lactones .  

T r i chomes  a n d  t h e i r  sec re to ry  p r o d u c t s  are recognized 
as defens ive  m e c h a n i s m s  aga i n s t  he rb ivo re s  ~6, and  since 
a t  leas t  one sesqu i t e rpene  l ac tone  is k n o w n  to  be  a n  insec t  
feeding d e t e r r e n t  1~, p a r t h e n i n  a n d  a m b r o s i n  in  t he  t r i -  
chomes  of P. hysterophorus m a y  also func t i on  as feeding 
de te r r en t s .  

Allergic c o n t a c t  d e r m a t i t i s  in  m a n  resu l t s  f rom r u p t u r e  
of t h e  g lands  a n d  depos i t ion  of p a r t h e n i n  and  a m b r o s i n  
on  t h e  exposed  skin.  In  I n d i a  m a n y  of t h e  cases of d e r m a -  
t i t i s  f rom P. hysterophorus i nvo lve  people  w ho  do n o t  
come in d i r ec t  c o n t a c t  w i t h  t h e  p l a n t  (LoNKAR, pe r sona l  

commun ica t i on ) .  The  a b u n d a n c e  of t r i chomes  on  wind-  
d i s s e m i n a t e d  dr ied  p l a n t  p a r t s  sugges ts  a m e c h a n i s m  b y  
wh ich  c i ty  dwellers  m a y  deve lop  c o n t a c t  d e r m a t i t i s  f rom 
P. hysterophorus. 

~5 W. G. PADOLINA, The Chemistry and Distribution of New Germa- 
cranolide type Sesquiterpene Lactones in the North American, 
Mexican and South American Taxa of the Genus Vernonia (Com- 
positae). Unpublished Ph.D. Thdgis. University of Texas, Austin 
(1973}. 

16 D. A. LEVlN, 1973. Q. Rev. Biol. 48, 3 (1973). 
17 W. C. BI~RNETT, S. B. J o ~ s ,  T. J. MABRY and W. C. PADOLINA, 

Biochem. System. Ecology 2, 25 (1974). 
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Summary. Pre i l l cuba t i on  ill l i t h i um  c a r b o n a t e  of g ranu locy te s  f rom n o r m a l  h u m a n  male  v o l u n t e e r  sub jec t s  d id  n o t  
a l t e r  t he  ab i l i ty  Of these  cells to  p e r f o r m  p rope r ly  t he  inges t ion  p h a s e  of phagocy tos i s  in  v i t ro .  

L i t h i u m  c a r b o n a t e  (LC) has  emerged  as effect ive  
t h e r a p y  for p a t i e n t s  w i t h  m a n i c  depress ive  psychos i s  3. 
W i t h  regular i ty ,  p a t i e n t s  g iven  t h i s  d rug  deve lop  leuko-  
cytosis ,  cha rac t e r i zed  b y  abso lu te  g ranu locy tos i s  4-L The  
purpose  of t h i s  s t u d y  was to d e t e r m i n e  t h e  p h a g o c y t i c  
indices  (PI) of p01ymorphonuc lea r  neu t r oph i l s  (PMNs) 
i n c u b a t e d  in  v i t r o  for v a r y i n g  per iods  of t i m e  w i t h  con-  
c e n t r a t i o n s  o f  LC Covering t h e  t h e r a p e u t i c  r ange  a n d  
e x t e n d i n g  i n to  toxic  levels (0-5.0 meq/1). 

Materials and methods, T h e  t e c h n i q u e  of P I  d e t e r m i n a -  
t i o n  was a mod i f i ca t ion  of t he  p rocedure  as descr ibed  b y  
BERG a n d  BRANDT 8. 

H e p a r i n i z e d  b lood  was  col lected b y  v e n i p u n c t u r e  in  
p las t ic  syr inges  f rom 4 h e a l t h y  ma le  v o l u n t e e r  sub jec t s  
on  6 occasions.  The  whole  b lood  was spun  a t  800 •  for  
15 ra in  in  p las t i c  cen t r i fuge  tubes .  T he  b n f f y  coa t  was  
r e m o v e d  b y  suct ion.  To ta l  wh i t e  M o o d  cell c o u n t  a n d  
d i f fe ren t i a l  were d e t e r m i n e d  b y  h a n d  on  an  a l iquot .  The  
b u f f y  coa t  was  t h e n  d i lu ted  to  104 PMNs/~I  w i t h  the  
donor ' s  o w n  p lasma.  0.25 ml  of  t he  wh i t e  b lood cell 
suspens ion  was  a d d e d  to  LC in p h o s p h a t e - b u f f e r e d  
sa l ine  (PBS) to  yie ld  a f inal  vo lume  of 0.5 ml  w i t h  LC 
c o n c e n t r a t i o n s  of 0, 0.5, 1.0, 2.0 a n d  5.0 meq/1. These  
spec imens  were  p r e p a r e d  in t r i p l i c a t e  a n d  i n c u b a t e d  for 
1, 2 and  4 h a t  37~ in a w a t e r  b a t h .  

U p o n  comple t ion  of th i s  i ncuba t ion ,  0.5 ml  of h e a t -  
kil led Torulopsis glabrata a t  a c o n c e n t r a t i o n  of 4 • 104/~1 
was a d d e d  to  t he  P M N  suspension.  Th i s  d i l u t i on  p rov ided  
a n  8 :1  ra t io  of o rgan i sms  to  PMNs.  Th i s  m i x t u r e  was 
i n c u b a t e d  a t  37 ~ for a n  a d d i t i o n a l  30 rain.  The  spec imens  
were t h e n  s p u n  for  3 ra in  in  a sma l l  c l inical  cent r i fuge .  
T h e  s u p e r n a t a n t  was r e m o v e d  a n d  t h e  b u t t o n  was sp read  
a n d  a i r -dr ied  on  a c lean glass microscope  slide, wh ich  was 
t h e n  s t a i ned  w i t h  W r i g h t ' s  s ta in .  100 g ranu locy te s  were  
c o u n t e d  u n d e r  oil i m m e r s i o n  a n d  scored accord ing  to  t h e  
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Mean PIs :~ 1 SD of PMNs after incubation with varying concentrations of LC (0-5.0 meq/1) for intervals of 1, 2 and 4 hours 

Lithium carbonate {meq]l) Incubation period 
l h  2h  4h  Overall mean 

0 4.13 4- 1.77 4.04 :t: 1.53 4.45 4- 1.49 4.21 
0.5 4.32 4- 1.69 4.11 4- 1.58 4.34 4- 1.50 4.26 
1.0 3.94 -V 1.56 4.22 :[: 1.42 4.15 4- 1,70 4.10 
2.0 4.10 4- 1.39 4.14 4- 1.41 4.14 4- 1.52 4.13 
5.0 4.31 4- 1.81 4.36 4- 1.58 4.16 4- 1.13 4.28 

Overalmean 4.16 4.17 4.25 

Each value represents 6 experiments performed on PMNs from 4 normal healthy male volunteers. The SD are reported for descriptive pur- 
poses only and were not used in the statistical testing. 


