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Sarpedobilin s,the main blue-green tetrapyrrolic bile pigment of 
the butterfly Papilio sarpedon,is present at the different larval 
instars and in the adults.Using labelled pterobilin I-,it is established 
that this compound is the precursor of sarpedobilin in larvae of the 
4th instar. 

A systematic search for blue-green bile pigments in insectscl-11) 

has been carried out in this laboratory for several years.Three sub- 

stances have been identified from butterflies,pterobilin &,the mono 

cyclized phorcabilin 1 and the dicyclised sarpedobilin 1(3-8).Pterobi- 

lin is widely represented among species,imagos and larvae,while phor- 

cabilin and sarpedobilin are more restricted.Sarpedobilin is present 

in all Papilio sarpedon subspecies investigated,also in P.weiskei and 

in P.phorcas in trace amount. 

The biosynthesis of pterobilin from labelled glycin has been demons- 

trated in Pieris brassicae and using various precursors (9)a general 

scheme was finally proposed:acetate---+ glycin--4 b -aminolevulinia 

acid---j coproporphyrinogen-III--- 9 protoporphyrin-IX---$ pterobilin. 

This scheme is identical up to protoporphyrin-IX with the biosynthetic 

pathway generally found in vertebrates, but the mechanism of the oxida- 

tive cleavage at the d position as well as the mechanism of the cycli- 

cations of pterobilin &. into 2 and 1 in vivo are still to be demonstra- 

ted.The in vitro phototransformation of 1 into 1 and 1 has been observed 

also the thermal rearrangement of pterobilin 1 into phorcabilin 2 (1l)but 

the in vivo rearrangement of 1 through irradiation is not established. 
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The case of the linear tetrapyrrolic pigments of butterflies is 

unique innature and the "raisonsd'btre" of such pecularities are still 

limited to hypotheses and waiting for further experiments. 

In the present publication,we report the detirnination of sarpedobi- 

lin in all instars and in the imagos of Pauilio sarnedon and the trans- 

formation of 14 C-labelled pterobilin into sarpedohilin by larvae of the 

4th instar. 

MATERIAL AND METHODS 

14C-pterobilin was prepared through injection of 4- 14c- 6 -aminolevu- 
linic acid (0.2 mCi,47 mCi/mM) in 200 larvae of Pieris brassicae at the 
4th instar and it has been further purified by SiO thin layer chroma- 
tography (tic) of the dimethyl ester,obtained afte? treatment with 
methanol-sulfuric acid lO$.After hydrolysis of the diester (HC1.10 min., 
lOOa) 0.09 mg of pterobilin,spectrophotometrically determined at 650nm 
in methanol 
1.5~10~~ dp 

E 13500)is obtained (1.47x10'4mM,specific radioactivity 
mM).The technical details concerning the extractions of 

the pigments,chromatographical conditions identifications by mass spec- 
trometry or nmr,have been fully reported (4).The spectrophotomatrical 
determinations have been performed on an automatic scanner Leres S 66 
and radioactivity measured by the usual scintillation technic in tolue- 
ne,quenching torrected,with an apparatus Intertechnique SL 30. 

3~10~ dpm of labelled pterobilin were injected in DMF to 14 larvae 
of P.sarsedon at the 4th instar and sarpedobilin extracted after the 
5th day,following reported procedures(4,5)as sarpedobilin dimethyl ester. 
After SiO tic purification until constant radioactivity,the pigment 
was spect?ophotometrically determined at 600nm in methanol (E 60.000) 
leading to 5x10-5 mM of total radioactivity 3~10~ dpm,yield of the 
incorporation 0.1%. 

RESULTS 

Sarpedobilin has been spectrophotometrically determined in the wings 

of P.sarpedon imagos and in the larva from the 1st to the 5th instar, 

and the results obtained are reported in the table.It appears that the 

most active phases of the biosynthesis of this bile pigment occur at 

the 4th and 5th instars and during pUpatiOn.COneeqUently,We have choosen 

the 4th instar to demonstrate the biosynthesis of sarpedobilin from 

pterobilin in the following experiment. 

14 C-pterobilin was injected to larvae at the 4th instar and sarpedo- 

bilin extracted after the 5th day as the dimethyl ester,following the 

already reported procedure(4).After Si02 thin layer chromatography 

until constant radioactivity,the pigment was spectrophotometrically 

determined,leading to 5x10 -5 mIiI of sarpedobilin dimethyl ester of total 
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Table.Spectrophotometrical determination of sarpedobilin 2 in 

P.sarpedon adults and larvae (usingE60.000 at 6001~s in methanol for 

the dimethyl ester). 

Ll 

Larvae Adults 

L2 L3 L4 L5 ( wings) 

dry weight 
0.001 0.002 0.011 0.026 

g/individual 
0,177 0.07 

Sarpedobilin 
0.01 0.04 0.27 1.10 

YE/individual 
3.30 6.30 

Sarpedobilin 
8 5 16.5 25 42 19 90 

pg/g dry weight 

radioactivity 3x103 dpm,representing a yield of incorporation,calculated 

after the purifications,of 0.1s. 

This experiment establishes that PterobilinLis the precursor of 

sarpedobilin 2 through a double cycdisation of the central vinyl groups 

on the neighbour nitrogen atoms in vivo;however,the mechanism of this 

transformation remains to be demonstrated. 

In Pieris brassicae (12-14) pterobilin has been presumed to have a 

role in photoreception in connection with a sort of biological clock 

for diapauee time metering at the different in&are .In adult butter- 

b 

1 2 1 
1:Pterobilin;2:phorcabilin;l:ssIpedobilin;M=CH3;P=CH2CH2COOH or 

CH2CH2COOCH 3 in the methyl esters. 
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flies,it has been supposed to have a role in heat transference (15) 

as wing scales are often morphologically modified where pterobilin 

accumulates,as to facilitate photoreception.However,the biological 

significance of the transformation of pterobilin into phorcabilin and 

sarpedobilin is not yet known,nor the real support of such transfor- 

mations (free state of the pigments or chromoproteins).Other obser- 

vations will be necessary to establish the details of such tranefor- 

nations in Lepidopters . 
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