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Four different pteridines, viz. xanthopterine, isoxanthopterine, biopterin and pterine, were
separated through paper chromatography from whole body squash, from squashed body parts, and
haemolymph of the immatures of four different species of treehoppers using seven different solvent
systems. Whole body squash and squashed body parts of the third instar immatures of all the species
gave the most characteristic patterns in n-butanol. Rf values were found to be similar to those of pteri-
dines provided by Blakley [1]. Pterine and biopterin were found only in Oxyrhachis taranda Fabr.
and only the latter in Oxyrhachis sp. in addition to xanthopterine and isoxanthopterine in both
species and also in Gargara contraria Distant but only the former in G. nigroapica Funk.

INTRODUCTION

Since Hadorn and Mitchell [2] first discovered the
fluorescent compounds in the eye colour mutant of Droso-
phila and these were isolated and identified by Forrest and
Mitchell [3, 4], their presence has been demonstrated in a
number of insect groups in different parts of their bodies
[5,6,7,8,9,10and 11]. It was found that several pteridi-
nes could be correlated with the taxonomic positions in
Diptera and latgr Micks e al. [12] were able to separate
morphologically indistinguishable strains of Aedes aegypti
on the basis of chromatographic patterns of pteridines.
Although Bhalla [7] found striking qualitative and quanti-
tative differencés in mosquitoes on the basis of pteridines,
yet insome identical phenotypes he found different patterns
but in some distinguishable phenotypes similar patterns.

Within Hemiptera Good and Johnson [13] and Forrest
et al. [14] reported them in Oncopeltus of Heteroptera and
in cicadids of Homoptera. Bhalla [7] found an increase or
decrease and in some cases entire disappearance of pteridines
with age. Hudson ez al. [15] showed that xanthopterine
increases: tenfold during embryonic development in
Oncopeltus. and ‘that in later stages isoxanthopterine and
xanthopterine: occur chiefly in the epidermis but also in
the fat bodies, in the dried excreta and in the uric acid.
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Membracid treehoppers in general and their immatures in
particular in many cases have been regarded very difficult
to differentiate [16, 17, 18, 19, 20, 21, 22, 23, 24, 25, and
26], but with reference to these fluorescent compounds the
group is entirely unexplored and this necessitated the pres-
ent investigation.

MATERIALS AND METHODS

Of the four species presently studied, Gargara contraria
Distant and G. nigroapica Funkhouser, were collected from
Withania somnifera L., while Oxyrhachis taranda Fabr.
and Oxyrhachis sp. were collected from Acacia modesta
Wall. Species were maintained in laboratory on their res-
pective host plants as well as on a common host plant,
Prosopis specigera L., in separate cages. Immature material
for chromatography was prepared by pressing the nymphs
with a clean glass slide on a chromatographic paper and the
debris was removed with fine forceps.

In the immatures from which anal tube and legs had
been removed with the help of fine forceps, the head,
thorax and abdomen -were squashed separately as descri-
bed for the whole body squash and used for chromatogra-
phy. Also the abdomen of an immature was pricked with a
fine sterile needle and the exudating haemolymph was
brought into contact with the chromatographic paper. All
chromatograms were prepared using Whatman No. 1
chromatograph paper. Samples were applied along a line
1 cm from the edge of the paper and subjected to ascending
chromatography in glass jar (60 x 60 x 60 cm) using differ-
ent solvent systems (1) n-butanol, acetic acid, water (4: 1:
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1); (2) n-butanol, acetic acid, water (15: 3: 7); (3) 3%
ammonium chloride; (4) 5% citric acid; (5) n-propanol, 1%
ammonia solution (2:1); (6) -sec-butanol, formic acid,
water (8:2:5); (7) n-butanol, acetone, water (4:5:1).

Chromatography was continued for 4 hr. with the
solvent systems 1,2,5.6, and 7 but only for 1 hr in the solv-
ent systems 3 and 4. The chromatograms were air-dried and
examined under ultraviolet light. The characteristic
fluorescent patterns observed were marked with a carbon
pencil and Rg values of characteristic spots were calculated.
Ry values of different peteridines were compared with the
data provided by Blakley [1].

RESULTS

All the four species tested produced characteristic
:ﬂudrescent patterns of varying degrees of individuality
from the first to the fourth stages of immatures in chroma-
tograms prepared from the immature materials as described
under Materials and Methods. Solvent systems 5-and 6 gave
unsatisfactory results. Best results were obtained with all
other solvents except 4, and in each case useful informa-
tion was obtained. ‘

In all the species examined, the Sth stage showed deter-
ioration in the characteristic fluorescent patterns of a
species and therefore the identification of species with the
help of Sth instar chromatograms was not possible. Fourt-
unately the latter stages of membracid species can be
identified easily visually [26 and 27] .

In all the spcies the 3rd stage immatures gave the most

characteristic patterns in a particular solvent system,
especially in the chromatograms developed in the: solvent
system containing n-butanol. These chromatograms ex-
hibited 1 to 3 prominent spots characterising a species. R¢
values of the most characteristic spots were found to be
similar to those of pteridines provided by Blakley [1]. In
Fig. 1. are illustrated the fluorescent chromatograms of
the whole 3rd stage immature from the four membracid
species developed in solvent system. 1. In Table 1 R values
of the one or more spots near start of chromatograms
developed in different solvent systems are compared with
some pteridines. Squashes of different body parts, especial-
ly those mentioned in the section on Materials and Methods,
and haemolymph also gave the same patterns as whole body
squashes. However, haemolymph gave very faint spots.

DISCUSSION

. Presently four different pteridines, viz. xanthopterine,
isoxanthopterine, biopterin and pterine are identified in
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Fig. 1. Fluorescent chromatograms of the 3rd stage immature from
four species, viz. Oxyrhachis taranda, Oxyrhachis sp. Gargara
contraria and G. nigroapica developed in solvent system 1, viz,
n-butanol, acetic acid and water (4: 1: 1).

the immatures of different species of membracids. Xantho-
pterine and isoxanthopterine were also found in Oncopeltus
of Hemiptera [15] and the former in different species of
Lepidoptera [10] . Biopterin has also been found in mosqui-
toes.

Hudson et al, [15] reported that xanthopterine increa-
ses tenfold in the course of embryonic development in
Oncopeltus (Heteroptera) and in nymphal stages of the same
species isoxanthopterine and xanthopterine occur chiefly in
the epidermis but also in the fat bodies, dried excreta and.
in the uric acid. In view of these findings, pteridines which
are important excretory products may well be widely dist-
ributed in Hemiptera.

Ahmad et al. (unpublished work) have observed that in
membracids undigested food material accumulates in the
hinder part of the midgut throughout immature life.
Further, a complex mass of malpighiamtubules and hind
intestine are responsible for the removal of excess water
from midgut and haemolymph [28] . Excretion of immatu-
res of membracids also contains small amounts of honey
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“Table 1. R¢ values of one or more spots near start o chromatograms developed in different solvent systems
and those of some pteridenes

Merﬁbracid Position Solvent systems
e of spots
g from start 1* 2 3 4 0 7
Oxyrhachis S1 0.11 0.36 0.56 0.12 - — 0.1
taranda (FABR.) S2 0.19 0.49 0.61 0.54 — - -
S3 0.32 0.62 0.66 -~ - =
S4 0.42 0.74 — - - — —
Oxyrhachis spp. S1 0.19 0.43 0.54 0.12 - - 0.11
S2 0.25 0.56 0.62 0.54 - - -
S3 0.38 0.63 0.66 — - - -
S4 - - = = - - -
Gargara | 0.25 0.51 0.54 0.18 - - -
contraria DIST S2 0.28 0.58 0.68 0.54 - - -
S3 - - 0.71 — - -
S4 : = aad s = - sz
G. nigroapica S1 0.32 0.61 0.16 - - 0.6
Funkhouser S2 - - - 0.54 - - -
S3 - - — — — - -
S4 s . - =] = = =
Pteridines
Xanthopterine 036 - 0.47 - 0.15 0.62 -
Isoxanthopterine —0ES - 0:335: i 0.42
Biopterin 0.30 — 066 St 060 "
Pterine 0.29 - 0.49 - 0.31 0:55 -
i Déscri-bed under Materials and Methods.
*  Position of spots illustrated in Fig. 1.
dew which attracts attending ants [29] . Wieland et al. [30] . REFERENCES
have suggested their connection with purine metabolism.
There is a possibility that most of the excretion in the 1. R.L. Blakley, The Biochemistry of Folic Acid and

immatures of membracids is through storage of pteridines
in different parts of body. Such a possibility in some Lepi-
doptera has also been pointed out by Harmsen [31] . Proba-
bly the interspecific differences in the composition of
pteridines are responsible for characteristic fluorescent
patterns observed presently in chromatograms prepared
from the immature squashes of different membracid species.
It is hoped that in future studies this technique would be
used as a basis for the identification of immatures of several
sibling and sympatric membracid species [32 and 33].

related Pteridines (North-Holland Publishing Company,
Amsterdam-London, 1969).

2. E. Hadorn and H.K. Mitchell, Johns Hopkins Press,
1958, 76-82 (1951).

3. H.S. Forrest and H.K. Mitchell, J. Am. Chem. Soc., 76,
5658 (1954),

4. H.S. Forrest and H.K. Mitchell, J. Am. Chem.Soc., 77,

4865 (1955).
. L. Ziegler, Adv. Genet., 10,349 (1961).
6. S.C. Bhalla, Genetics of some mutants effecting tann-

wn



10.

1.
E2.

13.

14.

15,

16.

7k
18.

1

Role of Pteridines in Chaemotaxonomy of Immature of Treehoppers

ing and eyes color in Aedes aegypti (Diptera Culicidae),
Ph D. thesis University of Notre Dame (1966).
S C.. Bhalla, Genetics. 58, 249 (1968).

I: Ziegler and R. J. Harmsen, Adv. Insect. Physiol.. 6,

139 (1969).

C.A. Wright, Biochemical and Immunological Taxono-

my of Animals (Academic Press. Lond 1970).

V.B. Wigglesworth. The Principles of insect Physiology

7th ed. (Champman and Hall, London).

L. H. Throckmorton, Unitexas Publ., 6205,415 (1962).
D.W. Micks, A. Rehmet and J. Jennings, Ann. Entomol.
Soc. Am_,59, 239 (1966).

PM. Good and A.W. Johnson J. Insect Physml 163,
31 (1949).

H.S. Forrest, et al., J. Insect. Physiol., 12, 1411-21,
(In V.B. Wigglesworth, 1972, as cited above) (1966).

B.W. Hudson, A.H. Bartel and R. Craig, J. Insect. Phy-

siol. 3, 63 (1959).

M.S. Naidu, Current Sci., 8, 210.

W.D. Funkhouser, Gen. Insect. Fasc, 208, 383 (1951).
AL. Capener, S. Afr. Dep. Agric. Ent. Mem,6, 1
(1962).

A L. Capener, S. Afr.. Dep. Agric. Ent. Mem., 17, 1
(1968).

A\ | Capener, J. Ent. Soc. Sth. Afr., 35,(1972).

20c

25

24,

25,
26.

28.

29;
30.

31
S0

33,

107

. Ahmad and N. Yasmeen, Proc. Ent. Soc. Kar., 3,
61 (1973).

. I. Ahmad and N. Yasmeen, Mitt. Hamburg. Zool. Mus.

Inst., 71,175 (1974).

N. Yasmeen and I. Ahmad, Entomol. Mitt. Zool. Mus.
Hamburg, 5,7 (1975).

N. Yasmeen and I. Ahmad, Pacific Insects, 20, 416
(1979).

I. Ahmad and I. Abrar, Pakistan J. Zool., 6,63 (1974).
I. Ahmad and 1. Abrar, Pakistan J. Sci. Ind. Res, 19,
233 (1976). :

I. Ahmad and N. Perveen, Intern. J. Entomol, 26,
129 (1984). :

K.A.B.S. Khan, I. Ahmad and M. Afzal, Pakistan J.
Zool., 10,223 (1978).

H.E. Hinton, Ecol. Entomol. 2,61 (1977).

H. Wieland et al, Ber. Deutsch. Chem. Ges., 58:
2178-83 (1926). (In V.B. Wigglesworth, 1972, as cited
above, original not seen).

_R.J. Harmsen, J. Insect. Physiol., 12,9 (1966).

I: Ahmad, Final technical report of a revision of genus
Tricentrus Staol from east and west Pakistan USDA:
1-58 (A-17-ENT-18, FG-Pa-131) (released) (1972).

I. Ahmad, N. Yasmeen and A.A. Khan, Ent. Soc. Kar.
Suppl., 3,1 (1978).



