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This lecture is dealing with the old botanical dsughizomes of Dryopteris ferns, the
use of them in treatment of tapeworm infectionsl tneir replacements. They were used in
antiquity, seem to have been forgotten for censybet rediscovered in the 8entury. The
Swiss brothers Peschier made the first galenieggration of Dryopteris filix-mas in 1825,
an ethereal extract of its rhizome.

Since then a fairly great numbers of scientisterstudied the raw drug and the
extract. Botanists and pharmacognosists have stulifierent species of the ferns. The ways
of making the extract have been topics for galph@armacy. The constituents of the extract
have been thoroughly studied in organic chemignalytical chemistry has been involved in
attempts to standardize the extract. The useiofitedicine and its mode of action have been
studied by pharmacologists.

What have been the results of all this research@&d in botany and pharmacognosy
have shown that other species of the Dryopterisig@also have constituents that are active
against tapeworms. Two subspecies of Dryopterigiana, subsp. dilatata asdbsp
eu-spinulosa have been especially interesting, as they yeltttacts that seem to be more
effective than extracts @ryopteris filix-masRhizomes oDryopteris austriacan addition
to rhizomes offilix-mas have been embodied in the Finnish pharmacopoetheltdSA
Dryopteris marginalidhas besideslix-masbeen the source of the official drug.

Much work ingalenic pharmacyas been aimed at producing more concentrated
extracts. The Swiss pharmacopoeia (Ed. V) contamgreparatiofxtractum Filicis
concentratunwhich is the so-calledaryt crude filicin.

The most impressive work has been donarganic chemistryin studies on the
constituents of the rhizome and the extract. Trsgch&ork was carried out by the German
chemistBoehmaround the year 1900. He isolated several coesittistuand revealed the
structure of some of them. They turned out to bevdtves of the phengdhloroglucinol
with a side-chain of butyric acid. The main consiits contain two rings linked by a
methylene bridge, but compounds with three and fimgs have also been found. The Finnish
chemistsPenttila@andSundmarand others have shown during the 1960s that theibu
group may be substituted with acetyl or propionmgups. Today the constituents are called
“dryopteris acylphloroglucinols”.

Many studies have tried to clarify the vermifugéfects of the constituents of the
extract. For some years tfikxic acid was considered the most effective substance. Wayrks
Muhlemanand byHérhammerandSpaglduring the 1940s and 50s have shown that
flavaspidic acichas the lowest DL50 tested ®nbifex a small worm. In Finlandnttonen
has used pure flavaspidic acid to expel tapeworom 76 patients, with success in 65 cases.

The extract was usually effective against tapevaptat it also turned out to be
poisonous. From the last part of thd"x@ntury many scientists have tried to find methtods
standardize the extract. Some pharmacopoeias helsled variations dfromme’s
chemical method for the determination efude filicin, which gives a measure of the content
of acidic compounds in the extract. The methodghlly questionable, as a number of
researchers have found no correlation betweentsesiiit and the effect on different test
organisms.



Some fifty years ago the author found thaper chromatographgould be a useful
method to separate the acylphloroglucinols in tteaet. What was more interesting, the
method could be used to measure the amouitavaspidic acidn the drug and the extract.
Some measures had to be taken. To avoid formichelbtes between the phenols and traces
of metals, the paper was impregnated with a saludfdEDTA. The stationary phase was
formamide which contained an ascorbic acid butfegvoid oxidation of the flavaspidic acid.
The mobile phase was a mixture of chloroform artdopether. After chromatography the
flavaspidic acid spot was eluted from the papertaedextinction read in ultraviolet. The
content of flavaspidic acid in 8 different extraatsre found to be from 4.3 to 7.4 per cent.

However, from the 1960s there was less need falysimg the extract. German
pharmaceutical producers introduggdiosamideand latepraziquantein the treatment of
helminthiasis. These substances have more ordptsced the old extract.

In Finland helminthiasis has been a real healtfhlpm. The country is known as “the
land of thousand lakes”, and many Fins have lowdrfg and eating raw fish. Some of them
have been struck lgnemia perniciosahecause the fish tapewor®iphyllobothrium latum,
deprives them of vitamin B. In 1960 it was estimated that 800 000 Fins hsid thpeworms.

A new acylfloroglucinoldesaspidinyas isolated fronDryopteris austriacay Aebi,
KapoorandBuchiin the 1950s, and about the same time in the reséaboratory of the
Finnish firmMedicaby PentillaandSundmanwho alsosynthesized itOstling has explained
in a Nordic medical journal that desaspidin wasdn more than 2 000 persons infected
with fish tapeworm in 1959-60, with positive result about 90 per cent of the patients. The
doses were 200 to 400 mg desaspidin. In one afdbes, an adult male, 16 worms were
expelled, with a total length of 330 meters (abmng thousand feet)!

In 2006, through kind individuals in Finland thetfaor was brought into contact with
Mr. Jaakko Honkavaarag former Vice President, Quality Management, wha \Wwarked for
Finnish pharmaceutical industry for 40 years. Hel@xed that synthetic desaspidin was
introduced on the market in 1961, in the form diets. However, the production was
discontinued around 1980. The reason? The markietlisappeared. Most people had
stopped eating raw fish about that time. Campaagasnst eating raw fish must have been
fruitful.



