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MICROWAVE-ASSISTED SOLID PHASE PEPTIDE SYNTHESIS

OF ASTEROPINE A

© Koptina A., Gunasekera S., Khan M.T., Bohlin L., Alsmark C., Géransson U.

Division of Pharmacognosy, Uppsala University, Uppsala, Sweden, anna.koptina@fkog.uu.se

Asteropine A (APA) is a 36 amino acid residue
long peptide, which has been isolated from the marine
sponge Asteropus simplex as the major sialidase inhibi-
tory constituent (1). The molecule comprises four loops
that protrude from the peptide core, consisting of three
disulfide bonds in a cystine knot motif (1). Other known
peptides as conotoxins or spider toxins containing the
cystine knot motif exhibit a range of biclogical effects
from antimicrobial to anti-HIV and ion-channel blocking
activity. This wide range of activities opens the possibil-
ity that some of these molecules may be useful leads in
drug design applications (2).

In the current work, we developed a method for
microwave-assisted solid-phase peptide synthesis of
APA on 2-chlorotrityl resin following the 9-fluorenyl-
methyloxycarbonyl (Fmoc) methodology and N, N'-
diisopropylcarbodiimide/ethy! 2-cyano-2- (hydroxyimi-
no)acetate (DIC/OxymaPure) coupling reagents. The
synthesized peptide was purified by reverse phase high
performance liquid chromatography (RP-HPLC) and
identified by mass spectrometry.

Two major problems had to be solved during APA
synthesis. The first problem was associated with aggre-
gation of the peptide during synthesis, which could he
circumvented by incorporating a pseudoproline dipep-
tide in the sequence. The second problem was associ-
ated with high acidity and hydrophobicity of APA that did
not allow application of standard procedures for solu.bl'
lization of the peptide during purification. Thus peptide
was first dissolved in a small volume of dimethylforma-
mide (DMF) and then drop-wise added into the water
solution with 0,06% trifluoroacetic acid (TFA) to allow
binding to RP-HPLC column for purification. )

To our knowledge, this is the first report of chem_l-
cal synthesis of APA. The synthesis of this highly acidic
cystine knot peptide requires special considerations In
comparison also with other cystine knots that are gener-
ally basic in nature.
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BIOLOGICAL ACTIVE COMPOUNDS FROM PLANTS
RESPONSIBLE FOR ADAPTOGENIC EFFECTS

© Kosman V.M., Shikov A.N., Makarov V.G

Saint-Petersburg Institute of Pharmacy, St-Petersburg, Russia

Adaptogenes are substances which could increase
non-specific resistance of organism to stress. They can
have numerous different pharmacological effects and one
similar property — their stress-protective action which is
realized by combined effects in central nervous system,
vegetative nervous system, and immune system.

Plant adaptogens have long-term history of applica-
tion in traditional and official medicine in Russia, China
and Korea. Due to special geographic location Russian
phitotherapy combines scientific European approach
with traditions of Asian medicine.

Terpenes and phenolic compounds are the main
active components in plant adaptogenes. Phenolic
compounds — phenylpropanoids and phenylaethane
derivatives (salidrisode, rosavin, syringin, tyrosol, etc.
from Rhodiola rosea) and lignans (eleuteroside E from
Eleuterococcus senticosus and and schisandrins from
Shisandra chinensis) are structurally similar to cat-
echolamines. Like mediators of the sympathoadrenal

system they may inactivate of stress system in the early
stages of stress response. Salidroside — the dominant
active principle of R. rosea — was found to have neu-
roprotective activity, reduce stress-induced disorders
related to neuroindocrine and immune systems. Shisan-
drin B — one of the main compounds of S. chinensis —
has a similar pharmacological profile associated with
stimulation of expression of heat stock proteins Hsp70.

Tetracyclic terpenoids (ginsenosides from Panax
ginseng) and phytosterol-glycosides (eleuteroside A
from Eleuterococcus senticosus) are similar to corticos-
teroids that act as stress hormones and can protect and
inactivate of the stress system.

Adaptogenes may be regarded as a novel pharma-
ceutical category of anti-fatigue agents. Summarizing of
our knowledge on them and future studies of plant raw
material. various phytopreparations, drug forms and in-
dividual compounds in accordance to modern scientific
approaches are perspective.
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