
[15. XlI. 1959] Kurze Mitteihmgen - Brief Reports 457 

Pr;iparat 

I . . . . . .  

C~2H2sN204 . . . 

I-Acetylderivat 
C~HzoN205 • . . 

I I I  . . . . .  

C2oH.~N~O ~ • . . 

IV . . . . .  
CITHalNaO~S • . 

V . . . . . .  

C~HaoNaO l . . . 

V I  . . . . .  

Cz0H2~NzO • . . 

VI I I  . . . .  
C2oH~61~O . . , 

a~-Isomeres, . . 
C2oH26N~O • . . 

ber. 
gef. 

ber. 
gel. 

ber. 

ge l  

ber. 
gel. 

ber. 
gel. 

b e t ,  

gef, 

her 
gel. 

ber  
gel. 

68,72 
68,85 

67,58 
67,53 

73,59 

73,38 

67,47 
67,69 

74,54 
73,82 

77,88 
77,75 

77,38 
77,34 

77,38 
77,42 

H 

7,34 
7,37 

7,09 
7,08 

8,03 

8,07 

6,71 
6,79 

8,53 
8,29 

7,84 
7,91 

8,44 
8,55 

8,44 
8,51 

Tabdle der A nalysen ivt % 

N 0 

7,29 
7,55 

5,57 18,76 
5,50 18,61 

8,58 9,81 

8,58 9,58 

5,83 
5,73 

7,90 
7,85 

9,08 
9,16 

9,03 5,15 
9,07 5,31 

9,03 
9,03 

S O- Methyl 

16,14 
15,28 

9,50 

9,77 

6,67 
6,43 

(2) 17,50 
17,17 

(O-AIk al: 
O.Me) 

i 

9 , 9 8  
1{},24 

C-Met/t: 

3,91 
3,63 

2} 7 , 0 4  
7,16 

4,60 
3,22 
4,72 
3,12 

,30~0, 

(2) 8,4| 

8,23 

4,86 
2,2 

4,83 
4,47 

4,84 
1 , 8 7  

C-Xthyl [ Acetyl [ 

negativ I 

/ lo,10 
1~L40 

! 

negativ [ 

negativ 

i negativ 

negativ I f 
t 

positiv I I[ 

: negativ I [ 

Den Herren Dr. E. GIRoD, Dr. H. WAGNER und ihren Mitarbei- 
tern dankea wit flit die Spektren und die Mikroanalysen, 

U. RENNER und D. A. PRtNS 

Wissenscha]tliche Laboratorien der J .  R. Geigy AG., 
Basel, 25. September 1959. 

Summary 

Voacrist ine is ident ical  with voacangarine. Its degrada- 
t ion  products  include iboxygaine and ibogaine. Struc- 
tures  for iboxygaine and  its internal  quaternary tosylatc 
salt  are briefly discussed. 

F r e e  A m i n o  A c i d s  o f  t h e  H e m o l y m p h  o f  

Anaeridium aeggptinm L.  ( O r t h o p t e r a )  

I n  Schistocerca gregaria Forsk. the tegument  of the 
b rown hoppers  conta ins  a redox pigment, insectorubin, 
which is present  in  very  small quanti t ies in the green ones 
(GooDWlN1). The same pigment  is mainly responsible for 
the  colour of the nymphs  of the grasshopper Anacridium 
aegyptium L. (CoLoMBO, FRANCO, and MoccELLIN2), In  
A.  aegyptium the  ground colonr appears to be genetically 
de te rmined  ~, in the locust S. gregaria the pigmentat ion is 
related to the phase of which the determinism is rather 
complex (HUNTER-JoNESZ). 

Locust  insec torubin  is indistinguishable from the brown 
p igmen t  of the  eye of Drosophila meIanogaster (wild type) 
and  Ephestia k~hniella (GooDWlN and SmSUKH~), in 

which it is formed from t ryp tophau  (I~I.:ADLV:~), However  
the locust insectoburin contains,  according to (~O01)WIN 
and SR~sUmi4, a pyrrole nucleus and t ryp tophan  may  be 
no t  the only precursor, 

Thc aim of our  work was to discover: (a) if there arc 
any  significant differences between green aml brown 
hoppers of A. aegyptium in the Ircc anfino acids of the 
blood; (b) if t ryptophan supplied to 4 TM instar  hoppers 
has any effects on pigments  of nex t  instar  and on the 
free amino acids conten t  in the hemolymph,  

The blood of insects contains  l:trge quan t i ty  of free 
amino acids: in Orthoptera  the only qual'~tit;~.tivc determi-  
nat ion,  so far as we know, has been made by  I)UCII.~TEAU, 
FLORKIN', and SARLET 6. They  analysed tile free amino  
acids of the blood of 5 t" instar  hoppers of Locusta migra- 
toria migratorioides R. F .  by  the microbiok~gical method.  

Material a~td Methods. The blood was taken from brown 
and green 5 th instar  hoppers, from male and  female 
adults, and from hoppers supplied with t ryp tophan ,  of 
Anacridium aegyptium L. of it laboratory strain kept  at  
28-30°C ;tt moderate crowding aml fed with privet.  

Tryptophan  was given to a group of 4 TM instar  brown 
hoppers for 7 days through the privet  leaves wetted with 
a 0"2% solution of t ryp tophan  in di luted ethanol  and  
allowed to dry, 

Blood was collected by  cu t t ing  off the himl leg. At 
least 6 animals  were used for each group in order to get 
0-5-1.0 ml of fluid. 

The free amino acids from deprotcinized blood were 
determined by the use of the f luorodini t robenzene 
(FI)NB) method of SANGI':R ? and the p;tper chronl,tto- 
graphic system of LEVY s. The ether-soluble 2,4-dinitro- 

i T. VV. GOODWIN, Biochem, J. 47, 554 (1950). 
G. COLOMBO, P. FRANCO, and E. MOCCELLtt¢, Boll. ZooL Turin 

2.2, 309 (I955}. 
3 Ph. HVNTEa-JoNEs, Anti-Locust Bulk no. 29 (1958}. 
4 T. W. GooI~wiN and S, SR~SUKH, Biochem. J. 47, 549 (1950}, 

6 G. W. BEAt~LU, Chem. Rev. ,~7, 1,5 (1945). 
6 GII. I)UCIIATEAU~ •t. FLORRIN, allll l | .  SABLFT, Arch. illt. i~ly* 

siol. Biochem. 60, 5:~9 (19.52}. 
T F. SAN¢.V.rt, Biochetn, J. 89, .51)7 (|9.|5). 
s A. L. Luw', Nature 174, 1'26 (19M). 
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Free aminoacids content of the hemolymph of Anacridium aegyptium L. 

[EXPERIENTIA VOL. XV]I~] 

Aminoacids Brown 

Brown Green Tryptophan Females 
fed 

Glutamic acid 
Glycine 
Proline 
Alanine . . 
Aspartic acid 
Valine 
Lysine 
Threonine.  . 
Leucines . . 
Tyrosine . . 
Phenytalanine 
Arginine . . 
Histidine . . 
Tryptophan : 

Total 

• 0.654 4- 0-058 
0-579 4- 0-019 
0.371 4- 0.032 

. 0.232 4- 0.008 
• 0.233 ± 0-024 

0.198 :I- 0.009 
0.093 ± 0.011 

. 0.083 -4- 0•003 
• 0 - 1 0 1  4 -  0.023 
• 0.076 -4- 0-010 
• 0.037 4- 0-007 

+ 
+ 
+ 

2.657 

mM per 100 ml 

5th instar hoppers Adults 

0-274 ~ 0.006 
0-135 ~ 0-021 
0.172 4- 0.030 
0.104 4- 0-005 
0.041 4- 0-005 
0.098 4- 0-010 
0.034 
0.109 :k 0.011 
0.068 
0•028 
0-039 

+ 
+ 
+ 

i 

0-562 10 031 0-005 
0•330 101284 4- 4- O-039 
0.415 0-199 4- 0.048 
0-209 0-088 i 0-005 
0-107 0-040 4- 0-006 
0.121 0-062 -I 0-010 
--- 0.027 ~_ 0-001 

0.151 i0.047 -1- 0.007 
0.095 0.074 -t- 0.009 
0.079 0.073 4- 0.013 

0-023 
+ + 
+ + 
+ + 

2.069 0.948 

0•491 4- 0.007 24.71 
0-409 ~ 0.028 21.79 
0.185 4- 0.022 13.96 
0"075 ± 0.004 8.73 
0.079 4- 0.003 8.76 
0.053 4- 0.007 7.45 
0.033 3.50 
0.041 4- 0.005 3.12 
0"032 3.70 
0-026 2-86 
0-018 1.39 

+ 
+ 
+ 

1"442 99.97 1.102 

Percentages 

5th !~star h°ppers I Adults 

r i Trypto-I Fe- Males Males Bow ~ Green phan ] males 
fed / 

3-27 34.04 
29.95 28.36 

24-86 
12•25 
15-60 

9'43 
3.72 
S-89 
3-08 
9.89 
6-17 
2.54 
3.53 

27.16 
15.94 
20.05 20.99 12.82 
10.10 9.28 5.20 
5.17 4.21 5.47 
5.84 6.54 3.67 

- -  2.84 2.28 
7.29 4.95 2.84 
4-59 7-80 2-21 
3-81 7-70 1-80 

- -  2-42 1.24 

99.95 99-95 99.93 99.96 

p h e n y l - a m i n o  acids (DNP-aminoac ids )  were c h r o m a t o -  
g r aphed  on pape r  b y  the  m e t h o d  of BISERTE and  OSTEI~X 9. 

Since the  D N P - a s p a r t i e  and  -g lu tamic  acids gave a 
single spot ,  th is  was  e luted and  r e c h r o m a t o g r a p h e d  using 
a p h o s p h a t e  buffer  (2.5 M) which  gave comple te  separa-  
t ion.  

The  D N P - a m i n o  acids lef t  in t he  aqueous  layer  (e-DNP- 
arginine  and  Imidazo l -DNP-h i s t id ine )  were  s epa ra t ed  
wi th  monod imens iona t  c h r o m a t o g r a p h y  b y  the  m e t h o d  
of BLACKBURN a n d  LOWTHER 1°. 

Sui table  controls  were  carr ied ou t  w i th  k n o w n  D N P -  
amino acids in the  same w a y  unt i l  t i le i d e n t i t y  was 
unequivocM. 

The  spots  were  e lu ted  f rom t h e  p a p e r  w i t h  1% N a H C O  a 
solut ion (15 m i n  a t  60°C); q u a n t i t a t i v e  d e t e r m i n a t i o n  
was  m a d e  wi th  a s p e c t r o p h o t o m e t e r  (Hilger-Uvispeck)  
a t  360 m~  (385 m~  for the  DNP-pro l ine) .  

Results. Resul t s  are r epo r t ed  in the  Table.  F igures  are 
averages  of th ree  de t e rmina t i ons  and  t h e y  are expressed  
in mill imoles (raM) for 100 ml of blood. In  the  r igh t  hal f  
of t he  Table,  t h e  same d a t a  are  r epo r t ed  as pe rcen tages  
of each  amino  acid on t h e  t o r s i  m M  found  in each  sample .  

F o u r t e e n  amino  acids were  found  (leucine and  iso- 
leucine were  no t  d is t inguished,  leucines in the  Table).  
Three:  g lu tamic  acid, proline,  and  glycine, were  p resen t  
in larger q u a n t i t y  t h a n  the  o thers  and  r ep resen t  more  t h a n  
50% of the  t o t a l  molar i ty .  T r y p t o p h a n ,  his t id ine,  and  
arginine were  de tec tab le  on  the  ch roma tog rams ,  b u t  in so 
small  a q u a n t i t y  t h a t  the i r  D N P - d e r i v a t i v e s  could n o t  
be read  on the  s p e c t r o p h o t o m e t e r .  

Our  resul ts  are in a g r e e m e n t  w i th  those  ob t a ined  wi th  
microbiological  m e t h o d  by  DUCHXTEAU, F L e a , I N ,  and  
SARLET 6. 

The results  shown in the  Table  ind ica te  t h a t  there  is no t  
a s t r ik ing difference in t he  free amino  acids of t he  blood 
be tween  d i f ferent  coloured hoppe r s ;  glycine and  aspar -  
t ic  acid appea r  to  be in less quan t i t y ,  th reon ine ,  leucines, 
and  pheny la lan ine  in larger a m o u n t  in t h e  green hoppe r s  
t h a n  in the  b r o w n  ones.  I t  is diff icul t  t o  re la te  these  
f indings to  t he  insec tobur in  fo rma t ion ;  i t  is l ikely t h a t  

G. BrSERTE and R. OsrE~Jx, Bull. See. Chim. biol. a3, 50 (195 0. 
10 S. BLACKBURN and A. S. LOWTHER, Biochem.}J• 48, 1~6 (1951). 

t he  di f ference in p i g m e n t a t i o n  is ma in ly  due  to  a d i f fe ren t  
m e t a b o l i s m  of t he  ep idermic  cells. 

In  the  t r y p t o p h a n - f e d  hoppers ,  ne i the r  increased t r y p t o -  
p h a n  nor  t r y p t o p h a n  me tabo l i sm p roduc t s  (kynurenines ,  
an thran i l i c  acids etc.) were found ; no effects  were obse rved  
on p igmenta t ion•  The  free amino  acids  c o n t e n t  of t h e  
b lood  did n o t  show a n y  g rea t  d i f ference f rom the  un-  
t r e a t e d  b r o w n  h o p p e r s ;  while  pheny la l an ine  and  lysine 
were  ab s en t  prol ine and  th reon ine  appeax to  be increased,  
g lycine and  aspar t ic  acid decreased.  The  changes  are  in 
some w a y  similar  to t h a t  found  in the  green hoppers .  

The  pe rcen tage  compos i t ion  of the  b lood free amino  
acids is s t r ik ingly  d i f fe rent  be tween  adul t s  and  hoppers ,  
and  in the  adul t s  b e t w een  males  and  females.  These  dif- 
ferences  are  obvious ly  r e l a t ed  to  d i f fe ren t  m e t a b o l i s m ;  
h o w ev e r  t h e  lack of knowledge  on  th is  sub jec t  in O r t h o p -  
te ra  does  no t  a l low a n y  inference to  be made  before  
fu r the r  researches  are carr ied out .  

C. A. BENASSI, G. COLOMBO, and  G. PF, RETTI 

Istit.uti di Chimica Farmaceutica e di Zoologic~ dell' Uni-  
versitd di Padova, June  t8, 1959. 

Riassunto 

Sono s ta t i  d e t e r m i n a t i  14 aminoac id i  l iberi  ne l l ' emo-  
l infa:  di essi acido glutamic~,  gl icina e pro l ina  r appresen-  
t a n o  ins ieme il 50% e p i5  del  c o n t e n u t o  rotate .  Le ninfe  
ve rd i  con tengono  m e n o  glicina e acido aspar t ico  e pifi 
t r eo n i n a  e feni la lanina in conf ron to  alle ninfe  brune.  Gli 
individui  adn l t i  m o s t r a n o  in con t enu to  re la t ive  di amino-  
acidi d iverse  dalle ninfe e fra i due sessi. Sommin i s t r a -  
zione di t r i p to fano  a ninfe b rune  non  ha  d a t e  var iazioni  
negli  aminoac id i  liberi, n o n  a u m e n t o  de l l ' aminoac ido  
stesso,  n6 p re senza  di  p r o d o t t i  del  sue me tabo l i smo  nel 
sangue.  


