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SYMPHYTUM OFFICINALE

Comfrey Root

("Comfrey was first used as a medicinal agent in
Europe and the plant has been naturalized in this country%)
King, J. & Newton, R. S. (1852) Electric Dispens. U.S.A.

l ed., p. 396,

(l)("In Sarraceniusts version of Droscorides published
in 1596, descriptions are given of two species of Symphytum;
Chap. IX (Liver II) is headed "De symphto petraeo" and
Chap. X "De Symphyto Altero", The "roots"™ and their "vertues"
are described in the following terms:--"Radices demittunter
foris nigrae, intus candidae glutinosae, quorum etiam est
usus. Tritae et potae sanguinem exereantilius ruptisque
proficiunt et recentia vulnera impositae gluntinant,
curnum quoque frusta cuibiscum conpinguntur ccgunt ita ut
cralescant., Caeterum inflammationibus praesertimque sedis,
cum Senecionis foluis utiliter illinunter.”

Bock, in his work , "De stirjuim" (Kyhei's edition,
15521, quotes and expands this sentence from Dioscorides,
and describes the then recognized meﬁhods of applicaticn
of the plant, internally and externally. Fuchs also (1542)
quotes the same extract, and also the views of Galer and

Pliny, which are practically in the phraseology of Dioscorides.



In W. Turner's "Herball" (1568) the following occurs:
"of comfrey, Symphytum. The rootes are good if they be
broken and dronken for them that spitte blood, and are
bursten. The.same, layd to, are good to glewe together
freshe‘wounds. They are also good to be layd to inflama-
tion and specielly of the fundament, with the leaves of
ground-sell"”. This account is also merely a condensed
translation of Dioscorides.

Dodoens in his "Cruydtboeck™ translated by Lyte (1578),
expands Turner's statement, adding that when "mengled with
sugar, syrapes, or honpy...are good to be layde upon all
hoate tumours". guite similar statements as to the value
of comfrey rhizome are made in Bulleyn's "Herbal" (1562)
and in the "Adversaria" of Pena and Labeluis (1570) the
"Stirpuim Historia®™ of the latter author (1576) and in the
epitome of Camerarius (1586); J. Bauhin ("Historia™, 1651)
expresses his concurrence in the views of the sixteenth
century herbalists as to the curative value of decoetions
of comfrey in all cases of wounds, blood spitting, or even
broken limbs.

Gerard's "Herball"™ (1597) repeats, but at somewhat
greater length, the same account. He asserts the efficacy

of comfrey also in healing up "ulcers of the lungs" and "ul-

cers of the kidneies, though they have been of long con-

tinuance."” Parkinson (Theatrum Botanicium" 1640) gives the



same general description of the "vertues" .of comfrey, but
adds: "The rootes of Comfrey, taken fresh, beaten small,
spread upon leather, and laid upon any place tfoubled with
the gout, doe presently give ease of the paines;_and ap=-
plyed in the same manner, giveth ease to pained joynts,
and profiteth very much for running and moist ulcers,
gangrene, mortifications, and the like."

In the "Compleat Herbal"” of Tournefort (1719) a long
account is given of the "vertues" of Comfrey and of its
general characters. The author says: "This plant contains
a glutinous phlegm in which there is some sulphur but very
little sal amoroneac; for upon a chymical analysis the
Comfrey ylelds many acid liquors, much earth, very little
sulphur, and no concreted volatile salt, but a small
quantity of @& urinous spirit and a very moderate quantity
of fixed salts; so that its powers seem principally to
depend upon its slimy mucelage, which the fire destroys.”
Tournefort closes his account with the following interest-
ihg sentence: "We find among the observatiocns of Hieronyms
Rensuerus that a Charlatan cured a certain person of a
malignant ulcer, pronounced to be a cancer by the surgeon,
and left by them as incurable, by applying twice a day the
root of Comfrey bruised, having first peeled off the ex-
ternal blackish barb or rind; but the cancer was not of

above eight or ten weeks' standing."



By the end of the eighteenth century comfrey seems to
have declined in popularity among physicians; thus Wood-
ville ("Medical Botony,™ 1794) writes: "A supposed vul-
nerary efficacy for which this plant wes formerly in great
repute, and to which it seems to owe its name" (comfrey-
confirma),"will now be considered as nothing in its recom-
mendation™., He adds: "The mucilaginous matter is the only
medicinal principle, and may be used as an emollient and
demulcent.”

From the experiments recently made by Dr. C. J. Macalister
with extracts of the rhizéme of Symphytum it would seem that
conclusions such as those just quoted are somewhat hasty and
scarcely just either to the old herbalists who have written
on the "vertues" of the plant, or, indeed, to the plant
itself.

Symphytum officinale L., is described as possessing
a massive vertical "rootstock", passing insensibly into
Ithe thick, flesh root which divides into large branches
(somerby, Vol. VII., p. 114)., From an examination of the
dry material sold as the rhizome of this plant it would
appear that both root-stock and roots are used indiscriminate-
ly; indeed, the samples I examined seemed to consist mainly
of root segments. The general anatomy of the order is dealt
with briefly in Soldereder's "Sytemater Anatomy of the

Dicotyledons," pp. 554-561 and 1,001-2 and also in greater



detail by H. Jodin "Recherche anatomiques sus les Borranginee
(Ann, sc. Lat. Sec., 8, I. xvii., 1903, pp. 362-346). Jodin
does not seem to have examined S; of ficinalo anatomically,
and his account of the structure of S. tuberasum is in itself
sufficiently indefinite. A brief reference to the anatomy

of Symphytum officinalo is also made by Schlepegrell (Mnat.
d. Tubifloren," Bot. Centralbl. 1892, p. 230), who states
that the vascular bundles are separated by unlignified
tissue. As a matter of fact, the rhizomie strueture, save
for the great development of succulent parenchyma between

the xylema and the feeble development of phleme, appears
quite normal for rhizomes with large parenchymatous reserve
regions. When sections are treated with mercuric nitrate

a white amo:phous precipitate is thrown down plentifully

in the parénchyma, both of the medullary rays and of the
cortex, and this substance, I am informed by my colleague,
Dr. A. W, Titherly, is identical with the substance extracted
by him from the rhizome, and described by him, in hi paper
published in this Journal, as Allantoin.

Allantoin is regarded by plant physcologists as a
derivative (probably an oxidation product) of nuclein, and
has as yet only rarely been identified ih plants. In ad-
ditionnto the literature referred to by Dr. Titherly,
Richardson and Crampton (Bes. Chem. Geo., XIX, 1886) have

found it in wheat previous to germination; and Thomas has



shown ("Verhandl. Ges. Naturf, Hemburg, 1901) that the
substance described by Peckhall as "Cordianin" in species
of Cordia is probably identical with allantoin. Czapek
("Brochemie der Pflangen,"™ II., p. 199) regards if as a
reserve proteid and add "Analytisch Verhalt sich das
Allantoin dem Asparagin Ahnlich."

Further investigation is likely to prove the presence
of allantoin in many other plants, and in all probability
it plays some important part in the constructive metablism
taking place in growing parts, both of the seedling and
of the adult. I hope to publish at an early date further
observations on the occurrence of Allantoin in such situa-
tions as determined microchemically."™

The earliest mention of this root appeared in a book,
"Historia Plants™ by Otto Brunfels in 1530. H. Tragus
published his, "De Stirpium® (1552) in which he gives
synonyms, descriptions, references, and illustrations of
the plant. Carl Linne in his species Plantorum (1753)
gives generic and specific names of the plant.

J. Plisson (1829) isolated from the root and small
quanity of Asparagan. Kingani R. S. Newton's authors of

the eléetriq dispensitory (1852) gives history, properties,

(1) Pharmm. Journ., 88, p. 91.
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and offieial preparations. F. G. Hayne (1853) gives pre-
linnian names with illustration of plant. A, Stille and
J. March (1829) editors of the National Dispensatory Out-
lines, synonyms, origin, description, constituents, medical
action, and uses, Xohler in "Medizonal Pflenzen” etc. (1898)
gives description, neme, history, part uses, preparations,
constituents, amd full sized illustration and coloration
of the plant. A:; B. Lyons (1900) gives the meaning, generic
name, common English, French, and German nemes, part used
with Pharmacautical names and properties of Comfrey.

Since the discovery of the Alkaloid Allantoin from
the rhizome of Comfrey, articles have been written on the
value of Comfrey for boils. Brunier has published an
article in the American Journal of Pharmacy (1919) called
"Comfrey Extract for Boils," in which he gives a method

for their treatment with Comfrey root.>



PHARMACOPOEIA HISTORY OF SYMPHYTUM OFFICINALE

The Danish Pharmacopoeia lst -edition (1772) was the
first Pharmacopoeia to contain Symphytum officinale. It
appeared next in the Swedish Pharmacopoeia (1775) and was
official in the first four editions. It was official in
six editions of the Spanish Pharmacopoeia from 1794 to
1884, Symphytum was official in five editions of the
Austrian Pharmacopoeia from 1815 to 1855. It became
official in the French Pharmacopia’ . (1818) and appeared
in five edi tions up to 1908. Two editions of the Nether-
land Pharmacopoeia contained the drug 1851 and 1871. It
was official in the first two editions of the Romanian
Pharmacopia 1862 and 1893. The root was official in the
third edition of the Portugal Pharmacopoeia (1872) amd the
first edition of the Siberian Pharmacopoeia (1820). S.
of ficinale has never been official in the United States

Phe rmacopoeia.



METHODS FOR EXTRACTING ALLANTOIN

(1)a preliminary examination of the dried rhizome can
be made by digesting with excess of hot water for fifteen
minutes and filtering the jelly like resulting mucilage
under pressure. The aqueous solution strongly reduced
Fehlings solution but gave no starch reaction. A green
coloration was produced with Ferric Chloride and gave in-
tense yellow color with sodium hydroxide. The rema inder of
the solution was treated with an equal volume of absolute
aleohol in order to throw out the sugars, dextrines and
gummy substances. The precipitate after washing with 50%
alecohol gave no coloration with Sodium Hydroxide or Ferric
Chloride and did not reduce Fehling solution. It consisted
of dextrine like carbohydrates which were not further in-
vestigated. The aqueous alcoholic filtrate was concentrated
at 40°C to a thick syrup, amounting to about .3 grams from
15 grams of the dried rhizome. After standing for twenty-
four hours small needlé like crystals formed which were
isolated from the syrup with methyl alcohol and draining
on a porous plate. The needles were found to be sparingly
soluble in cold water. These needles were identified as
Allantoin and it was evident that though the separation

was very imperfect, the caupound or compounds responsible

for the color test remained in the syrupy portion.
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(2)The aried rhizome was placed in a Socklet and
extracted continuously with ethyl alcohol containing 5%
ﬁater for eighteen hours. In this way practically the
whole of the Allantéin was extracted'in the form of a solution
from which it could readily be isolated using this solvent
the dextrins, which proved very troublesome on account of
their colloidal properties in aqueous extraction, were not
taken out. Three first portions of this solvent wefe used
and after each extraction the brown alcoholic solution was
removed. The extractive was then concentrated and gllowed
to stand in the cold for almost twelve hours, crusts were
deposited on the walls of the flash chiefly comsisting of
Allantoin and sugar. The remaining alcohol was decanted
and the flash carefully rinsed with a small quanity of pure
alcohol. The alcoholic solution and washing were evaported
at a temperature from 506 to 60°C., and yielded a dark brown
syrup containing resins and tannins. The residue was then
drained free from alecohol and treated with a very small
Quantity of cold water, a suspension of sparingly soluble
allantoin, together with some insoluble resinous material,
was obtained, which was finally filtered. The flask was
again washed with cold water and transferred to the filter.
The filtrate was evaporated at 50° to 60°C. and a thick
browm syrup remained consisting chi efly of sugar which

yielded a phenylasozone. The allantoin now rems ined partly



11

on the walls of the flash and filter. The portion that
remained on the filter was tfansferred to the flask. Then
about 20 ce. of water was poured into the flask and boiled
until the crystals were diséolved. The hot solutibn was
then treated with blood charcoal and filtered. The clear
filtrate on standing several hours deposited allantoin as
clusters of needles and a further crop was obtained by
concentrating the mother liquor. The crystals which

were finally purified by recrystallization from hot water
were perfectly colorless and transparent. They melted at
227°C. with decomposition and gas evolution, and with previous

darkening in color.

(1) Pharm. Jour. 88, p. 92.
(2) Pharm, Jour. 88, p. 93.
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sywonyiry (1)

Symphytum confolida Major.

Symphytum guidam Inulam rufticam gqui dam alum
Gallicum vocant.

Cconfolida Major.

Symphytum Magnum.

Symphytum. Tur. Lon. Majus.

Symphytum Alterum.}

Symphytum Alum.

Confolida Vulgo.

Symphytum Mea jus flore purpureo.
Confolida major flore albo and purpureo.

Symphytum mejus flore purpureo: flore rubio: flore
pallido.

(2)1'. Symphytum foli s ovatis - lanceolatis decurrentibus.

(1) Bauhin, C. (1671) Pinax, p. 259.
(2) Linne, C. (1l753) Species Plantorum 1 ed., p. 136.



ACTION, MEDICAL USES, AND DO SAGE

(1) (#This plant is demulcent and slightly astringent.
The mucilaginous agents exert an influence on mucous tis-
sue, of many pulmonary and other infections in which these
tissues have been chiefly implicated. The mucilaginous
agents are always beneficial in scrofulous and anemic
habits. Comfrey root is very useful in diarrhoea, dysentery,
bronchial irritation, cough, hemoptysis, other pulmonary
infections, leucorrhoea, and femal debility; these being
mucous infections. It is also of some value in passive
hemorrhages from the bowels, kidneys, or womb.

Externally, the fresh root, bruised forms an excellent
application to bruises, risptures, fresh wounds, sore
breasts, ulcers and white swelling.

For internal use the root ﬁay be boiled in water,
wine, or made into syrup, and taken in doses from 1 teo 4
fluid ounces of the preparation 2 or 3 times a day. A
tineture of the root has been recommended in from 1 to 10

drops doses.")

(1) Kings Am. Dispens., 18 ed., p. 1870.



EXPERIMENTAL

A percolator was set up for continuous extraction and
then packed with four pounds of milled comfrey root.

Three preliminary extractions were carried out on the
root, each running for eighteen hours respectively. The
results from these three extractions are as follows:

First: petroleum -ether - 16.806
Gms . of evaporated extract.

Second: ether - 16.308 Gms of
evaporated extract.

Third: Chloroform - 11,702 Gms. of
evaporated extract.

Three different extractions with ethyl alcohol fol-
lowed. They were run eightegn, twelve and twelve hours
respectively. The egtractive from all three extractions
were poured into one lérge begker and allowed to con-
centrate. Small needle like crystals formed in the syrupy
extract, which were isolated and purified by shaking the
extract with methyl a;cohql decanting off the alcohol and
allowing it to evaporate. The crystals were then drained
on a porous plate. They melted at 227°C. with a decom-
position anmd gas evolution and previous darkening in color

suggested allantoin.
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Symphytum (officinale) foluis ovato-lanceolatis
decurrentibus.

Tentarum Floral Germanical etc. v. l., P. 84 & V. 2, p. 216.
(Hayne Darstellung und Beschreihung der orzneigwachse etec.
V«l, No. 37. Wildenow Linne's Species plantarum, 4 ed.,
¥s 3; pe. Y11}

The original was not available.

Roth, A. W.

Symphytum foluls ovato lanceolatis decurrentibus
Tentamen Florae Germenical, v. 1, p. 84; v. 2, p. 2195.
(Wildenow Linne's Species plantarum, 4 ed; v. 1, p. 771.)

The original was pot available.

Ruppins, H. B. 1718
Consolida Rivini
Flora Jenensis etc. p. 8. (Hayne Darstellung und °
Biechreihung der orzneiewachse ete. v. 1, No. 37.)
The original was not available.

Sarracenius 1396
De Symphto petraes and De symphyto altero
Dioscordies (Pharm. Journ., 88, p. 91.)
(Quotes description of the two plants.
The original was not available.

Smith, J. E. 1800-04
(Symphytum officinale)

flora britannicae v. 2, P, 218.

(Medicinale offizeneller pflanzer, p. 364.)
The original was not available.

Schmidt, F. W. 1793-4
Symphytum officinale)

flora botannicae, p. 211.

( Mmedicinale offizeneller pflanzer, p. 364.)
The original was not available.

Stille, A. and Marech, J. M. 1879
Symphytum officinale-comfrey root.
Nat. Dispens. 1 ed. p. 1351, Ibid., 2 ed. p. 1386., Ibid., 3 ed.

P. 1464, Ibid., 5 ed., p. 1530.
Gives syn., origin, description, constituents, medical

action, and uses.
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Thalis, J. . 1588
¥ Consolida Major
Medicl Northusani etc.
(Bauhin Pinax, 2 ed. p. 259.)
The original was not available.

Thompson, J. 1633
: Consolida Major flore alho and flore purpureo
Historia plantarum etc.
(Bauhin Pinax, 2 ed., p. 259.)
The original was not available.

Titherly, A. W.& CGoppin, N. G. S. 19]2
Allantoin, a constituent of Comfrey Rhizome
(Symphytum officinale)

(Pharm., Journ.,, 88, p. 92. (Yrbk. Brit. Pharm. Conf., v. 49,

p. 188. Wood & Lanall, Dispens. U.S.,A. 21 ed., pi 1496.)
Method of extraction of allantoin from the root.
Examination of syrup. Examination of Residual
Rhizome after alcoholic extractions isolation of
crystalline constituent (allantoin).

Tournefort, J. P. De. 1719
(Symphytum officinale)

Compleat Herbal

(Pharm. Journ., 88, p. 91.)
(Long Account given on virtues of comfrey and its
general characteristics, constituents and uses.)
The original was not available.

Tragus, H. 1552
Confolida Major

De Stirpuim

(Bavhin Pinax, 2 ed., p. 259.)
Synonyms, deseription of plant, reference &
illustrations.

Turner, W. 1568
Comfrey Symphytum.

Herball

(Pharm. Journ., 88, p. 91.)

(Uses of the root)
The original was not available.

Vogl, Von A. 1918
Untersuchungen uber das vochuwinen von
allantoin um Rhizom von Symphytum officinale
und anderen Brrogineen
Pharm., Post, v. 51, p. 181l.
The original was not available.
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Volckames, J. G. ) 1700
Symphytum Magus Vulgare
Flora nocembergensis etc. p. 374. (Hayne Darstell. und
Beschreihung der orzneigewachse etc. V.1, no. 57.)
The original waes not available.



LIST OF BOOKS CONSULTED

(The) Dispens(atory of the) United) S(tates of) Am(erica),
2 ed., 1834; 3 ed., 1836; 4 ed., 1839; 5 ed., 1843;
6 ed., 1845; 7 ed., 1847; 8 ed., 1849; 9 ed., 1851;
10 ed., 1854; 11 ed., 1858; 12 ed., 1865; 13 ed.,1870;
14 ed., 1879; 15 ed., 1833; 16 ed., 1892; 17 ed.,1894;
18 ed., 1899; 19 ed., 1907; 20 ed., 1918; 21 ed.,1926.
King, J«. & Newton, R. S.
Electric Dispens(atory) U(nited) S(tates of) Am(erica),
1 ed., 1852; 6 ed., 1864; & ed., 1872; 10 ed., 1875;
15 ed., 1881; 16 ed., 1889; 18 ed., 1900.

Proceedings of the Am(erican) Pharm(aceuticel) Ass(ociation),
1 ed., 1851; through 59 ed., 1911.

Nat{ional) Dispens(atory), 1 ed., 1879; 2 ed., 1879; 3 ed.,
1884; 5 ed., 1894.

Medizinal Pflanzer, Bond 2, 1898.

Hayne Darstellung und Beschreihung der Arzneigewachse etc.
Bond 1, 1853-4,

Wildenow Linnes Speciés Plantarum, 4 ed., V.l. 1733.

Bauhin, Pinax, 1623.

Medicinales, offizeneller Pflanzer, 1809.

Fuchs, Historia Plantarum, 1542.

Linne', Materia Medica, 1 ed., 1749.

Lyons, Plant Nemes Scientific and Popular, 1 ed., 1900.
Surg(eons) Gen(eral) Ind(ex) v.1l0; v. 17; Ser(ies) 2.

Y(ear) B(ook) of the Brit{ish) Pharm(aceutical) Conf. v. 49.

Wood and Lanall Dispens(atory of the) U(nited) S(tates of)
Am(erica) 21 ed.

Pharm(aceutical) Post, v. 51

Y(ear) B(ook of) Am(erican) Pharm(aceutical) Ass{ociation)
vel, 1912, through v. 18, 1929.
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JOURNALS CONSULTED

Pharm(aceutical) Journ(al), 88, 1912.

Journ(al of ) Pharm(aceutical) Ass(ociation) v. 1, 1912,
through v. 24, 1935.
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