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Tabelle der Analysen in %

Priparat C H N O 8 O-Methyl | C-Methyl | C-Athyl Acetyl
I, ... .. ber. 68,72 7,34 7,29 16,14 391
CopHpgN,Oy . . . gef. 68,85 7,37 7,55 15,28 3,63 negativ
I-Acetylderivat . ber. 67,58 7,09 6,57 18,76 (2) 7,04 10,10
CouHN,O; . . .| gef. 6753 | 7,08 6,50 | 1861 7.16 10,40
mr . .. .. ber. 73,59 8,03 8,58 9,81 9,50 4,60
CoHpN,0, . . .| gef. | 7338 | 807 | 838 9,58 o77 | 32| nesatly
v .. ... ber. 67,47 6,71 5,83 0,67 312
CyHpN,0,S . .| gef. 6769 | 6,79 5,73 6,43 2,30.1:0,29 negativ
V... .| ber 74,54 | 8,53 7,90 (2)17,50 | (2) 8,46
CppHyoN,Op .+ . gef. 73,82 8,29 7,85 17,17
’ (O-Alk als] 8,23 negativ
O-Me)
Vi .. ... ber. 77,88 7.84 9,08 4,80
CpH,,\N,O . . . gef. 77,15 7.91 9,16 2,2 negativ
VIIT . . .. ber. 77,38 8,44 9,03 5,15 4,83
CogHpMN,0 . . .| gef. 77,34 | 855 9,07 531 447 | positiv
¢p-Isomeres» . ber. 77,38 8,44 9,03 9,98 4,84
CooHggN, 0O . . . gef. 77,42 8,51 9,03 10,24 1,87 negativ

Den Herren Dr. E. Girop, Dr. H. Wacner und ihren Mitarbei-
tern danken wir fiir die Spektren und die Mikroanalysen,

U. REnnER und D. A, PrINS

Wissenschaftliche Laborvatorien dey [. R. Geigy AG.,
Basel, 25. September 1959,

Summary

Voacristine is identical with voacangarine. Its degrada-
tion products include iboxygaine and ibogaine. Struc-
tures for iboxygaine and its internal quaternary tosylate
salt are briefly discussed.

Free Amino Acids of the Hemolymph of
Anacridium aeggptium L. (Orthoptera)

In Schistocerca gregaria Forsk. the tegument of the
brown hoppers contains a redox pigment, insectorubin,
which is present in very small quantities in the green ones
(Goopwin?). The same pigment is mainly responsible for
the colour of the nymphs of the grasshopper Anacridinm
aegyptium L. {CoromBo, Franco, and MoccELLin?). In
A. aegyptivm the ground colour appears to be genetically
determined?, in the locust S. gregaria the pigmentation is
related to the phase of which the determinism is rather
complex {(HUNTER-JONES?).

Locust insectorubin is indistinguishable from the brown
pigment of the eye of Drosophila melanogaster (wild type)
and Ephestia kithniella (Goopwin and SrisukH?Y), in

1 T. W. Goopwin, Biochem, J. 47, 554 (1950).

? G. Coromeo, P, Franco, and E. MocceLuiy, Boll, Zool, Turin
22, 309 (1955).

3 Ph. Hu~nTER- JoNES, Anti-Locust Bull. no, 28 (1958),

4 T. W. Goopwix and 8, SrisukH, Biochem. J. 47, 519 (1950},

which it is formed {rom tryptophan (BrapLi®)., However
the locust insectoburin contains, according to Goopwin
and Srisuknd, a pyrrole nucleus and tryptophan may be
not the only precursor,

The aim of our work was to discover: (a} if there are
any significant differences between green and brown
hoppers of A. aegyptium in the free amino acids of the
blood; (b) if tryptophan supplied to 4t instar hoppers
has any effects on pigments of next instar and on the
free amino acids content in the hemolymph,

The blood of insects contains large quantity of free
amino acids: in Orthoptera the only quantitative determi-
nation, so far as we know, has been made by DucuAriauv,
Frorkin, and Sarner® They analysed the free amino
acids of the blood of 5t instar hoppers of Locsia migra-
toria migratorioides R. ., by the microbiological method.

Malerial and Methods. The blood was taken from brown
and green 5% instar hoppers, from male and female
adults, and from hoppers supplied with tryptophan, of
Anacridium aegyptivm 1. of a laboratory strain kept at
28-30°C at moderate crowding and fed with privet.

Tryptophan was given to a group of 41 instar brown
hoppers for 7 days through the privet leaves wetted with
a 0-2% solution of tryptophan in diluted ethanol and
allowed to dry,

Blood was collected by eutting off the hind leg. At
least 6 animals were used for each group in order to get
0-5-1-0 mi of fluid.

The free amino acids from deproteinized blood were
determined by the use of the fluorodinitrobenzene
{(FDNB) method of Sanger? and the paper chromato-
graphic system of Lrevy®, The ether-soluble 2,4-dinitro-

8 G. W. BeapLr, Chem. Rev, 37, 16 {1945),

8 Gu. DucnAtrau, M, Frorxix, and H. Saruer, Arch, int. Phy-
siol. Biochem. 60, 538 (1952).

7 ', SAncER, Biochem, J. 39, 507 {1945},

8 A. L. Luvy, Nature 174, 126 (1064).
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Free aminoacids content of the hemolymph of dnacridium asgyptium L.

[EXPERIENTIA VoL, XV/12]

wmM per 100 ml Percentages
5th instar hoppers Adults 5th instar hoppers Adults
Aminoacids .
Brown Brown
Brown Green Tryptophan Females Males Brown| Green ’Irﬂpto' Fe- | Males
pban | males
fed fed

Glutamic acid . |0-654 4 0-058|0-274 + 0-006 0-562 0-031 4+ 0-005[0-491 + (-007|24-71 | 24-86 | 2716 | 3-27 {3404
Glycine . . 10579 4 0-019,0-135 4+ 0-021 0-330 0-284 + 0-039{0-400 4 0-028121-79 | 12-25 {1594 {29.95 | 2830
Proline . . 0:371 + 0-032(0:172 4 0-030 0:415 0-199 - 0-048{0-185 4 0-022113-96 | 15-60 |20:05 2099 |12-82
Alanine 10232 + 0-008]0-104 4+ 0-005 0-209 0-088 4 0-005|0-075 4 0-004| 873 ) 943 |10-10 | 928 | 520
Aspartic acid .[0:233 4 0-024|0-041 -+ 0-005 0-107 0-040 + 0-006|0-079 - 0-003} 876 | 372 | 517 | 421 | 547
Valine .[0-198 4- 0-009]0-098 -1 0-010 0-121 0-062 + 0-010(0-053 4- 0-007| 7-45 | 889 | 584 | 6-54 | 3-67
Lysine . . . .[0-093 4 0-011|0-034 — 0:027 4+ 0-001|0-033 3.50 | 3-08 — 2-84 | 2-28
Threonine . .10-083 4+ 0-003}0-109 4 0-011 0-151 0:047 + 0-007{0-041 4 0-005} 312 989 | 729 | 495 2:84
Leucines 10101 4 0-02310-068 0-095 074 4+ 0-00910-032 370 617 1 439 7-80 | 221
Tyrosine . 10-076 4 0-010/0-028 0-079 0073 4 0-013/0-026 286 | 254 | 3811 770 1-80
Phenylalanine . [0-037 + 0-007{0-039 e 0-023 0-018 1-35 | 3-53 — 242§ 1-24
Arginine . + + + +
Histidine . . . + + + + +
Tryptophan . . + + + +
Total .|2-657 1-102 2:069 0-948 1-442 99-97 199-96 |99-95 199-95 |99-93

phenyl-amino acids (DNIP-aminoacids) were chromato-
graphed on paper by the method of BisErTE and OsTRUX®,

Since the DNP-aspartic and -glutamic acids gave a
single spot, this was eluted and rechromatographed using
a phosphate buffer (2-5 3) which gave complete separa-
tion.

The DNP-amino acids left in the aqueous layer {e-DNP-
arginine and Imidazol-DNP-histidinc) were separaied
with monodimensional chromatography by the method
of BLACKBURN and LOWTHER??,

Suitable controls were carried out with known DNP-
amino acids in the same way until the identity was
unequivocal.

The spots were eluted from the paper with 19, NaHCO,
solution (15 min at 60°C); quantitative determination
was made with a spectrophotometer (Hilger-Uvispeck)
at 360 my (385 mp for the DNP-proline).

Results. Results are reported in the Table, Figures are
averages of three determinations and they are cxpressed
in millimoles (mM) for 100 ml of blood. In the right half
of the Table, the same data are reported as percentages
of each amino acid on the total w3 found in each sample.

Fourteen amino acids were found (leucine and iso-
leucine were not distingunished, leucines in the Table).
Three: glutamic acid, proline, and glycine, were present
in larger quantity than the others and represent more than
50% of the total molarity. Tryptophan, histidine, and
arginine were detectable on the chromatograms, but in so
small a quantity that their DNP-derivatives could not
be read on the spectrophotometer.

Our results are in agreement with those obtained with
microbiological method by DucHATEAU, FLORKIN, and
SARLETS,

The results shown in the Table indicate that there is not
a striking difference in the free amino acids of the blood
between different coloured hoppers; glycine and aspar-
tic acid appear to be in less quantity, threonine, leucines,
and phenylalanine in larger amount in the green hoppers
than in the brown ones. It is difficult to relate these
findings to the insectoburin formation; it is likely that

? G. Brsertk and R. Osteux, Bull. Soc. Chim. biol. 33, 50 (1951).
10 S, BrackeurN and A, S. LowTHER, Biochem.1]. 48, 126 (1951).

the difference in pigmentation is mainly due to a different
metabolism of the epidermic cells.

In the tryptophan-fed hoppers, neither increased trypto-
phan nor tryptophan metabolism products (kynurenines,
anthranilic acids etc.) were found ; no effects were observed
on pigmentation. The free amino acids content of the
blood did not show any great difference from the un-
treated brown hoppers; while phenylalanine and lysine
were absent proline and threonine appear to be increased,
glycine and aspartic acid decreascd. The changes are in
some way similar to that found in the green hoppers.

The percentage composition of the blood free amino
acids is strikingly different between adults and hoppers,
and in the adults between males and females. These dif-
ferences are obviously related to different metabolism;
however the lack of knowledge on this subject in Orthop-
tera does not allow any inference to be made before
further rescarches are carried out.

C. A. Bexassi, G. CoromBo, and G. PERETTI

Istituti di Chimica Farmaceutica e di Zoologia dell’ Uni-
versita di Padove, June 18, 1959.

Riassunto

Sono stati determinati 14 aminoacidi liberi nell’emo-
linfa: di cssi acido glutamice, glicina e prolina rappresen-
tano insieme il 50% e pit del contenuto totale. Le ninfe
verdi contengono meno glicina e acido aspartico e pil
treonina ¢ fenilalanina in confronto alle ninfe brune. Gli
individui adulti mostrano in contenuto relativo di amino-
acidi diverso dalle ninfe e fra i due sessi, Somministra-
zione di triptofano a ninfe brune non ha dato variazioni
negli aminoacidi liberi, non aumento dell’aminoacido
stesso, né presenza di prodotti del suo metabolismo nel
sangue.



