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Date «f thesis is presented:

Litle:z METABOLISM Ik HYOSCYAMUS MUTICUS {L.)
e S e

In view of the stimulant effect of nitrogen fertilizer
or colchicine and its modificaticn of various metabolic
products,it was decided whether any of this fertilizer or
colchicine would induce a favourable effect on the metab-
olism in Hyoscyamus muticus (L.) leading to high alkaloid
production.,

Twe complete randomized block experiments of fertili-
zation with nitrogen fertilizer in five levels and cclchicine
application to the seed in six concentrations, were carried
out. The metabolic changes were fcllowed in the variocus
organs of the plant including flowers, leaves, stems, and
rcots at ten days intervals after 74 days of sowlng the
sseds. flxaloid, nitrogen snd carbohydrate fracticns together
with the dry welght were investigsted under the influsnece of
the different treatments.

There was an increasse in the dry matter of the various

srgans of the plant during growth. The gain was high st the
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tuli-pleocming stage boefore maturity. Tne increase of dry
matter was more stimulated by colchicine -pretreatment than
oy nitrogen fertilizer application. The colchicine concent
rations of 0.2 % and 0.4% yielded the highast dry matter.
Nitrogen fertilizer slightly increassed the growth and dry
matter at a certain level of nitrogen after which higher

levels were found to reduce the yield of dry matter.

dyoscyamine was the main alkaloid constituent in the
various organs of the plant, while hyoscine was present
only in traces. Hyoscyamine seemed to be blosynthesizad
in the leaves, then translocated to the roots. Hyoscine
was probably biosynthesized in the roots, then translccated
to above organs, or it might be formed in aerial organs by

transformation cf hyoscyamine.

Nltrogen fertilizer or colchicine application did not
consid rably affect the percentage of total-slkaloids and
the specific percentages of alkaloids in so ¥z as concerns
the quality of nlksloids. However, the content of totslw
alkaloids per plant was highly ineraeased dus to applicstion
of high colchicine concentration of 0.4% than the control.
The leaves of ths colchicine pretreated plants cont=ined
the highest quantities of alksloids followed by stems, then

flowers and finally the roots. On the other hand, nitrogen

Central Library - Ain Shams University



Perbicizer aid net onnglaera o ¥ onftest

~las, but nign nitrogen levels decressad it.
1 > &

There were remarksils increases in tha total-nitrogen
content of the plant by nitrogen fertilizer and colchicine
pretreatment especialily when applied 1n high doses. On the
other hand, the content of total-carbohydrates was decreased
due to nitrogen fertilization, while colchicine did not sig-

nificantly affect it.

The role of some aminc acids and sugars in the biosyn-

thesis of zlkaloids was discussed.
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Thae investigation of alksleidal plants is still very
active, in spite of intensive work over the last 160 years,
and it is likaly to continue as an important branch of chem-
istry. The processes by which alksloids are bilosynthesized
in plants have long been the subject of study by physiologe
1sts and blochemists. Little is known about their formation
together with other metabolites occcurring alongside then in
the plants. However, a study of tns sctual biosynthetic
pathway ©f alksloids in the plant might help to deduce pre=~
tisely what can be done to s drug-producing plant to diredt
the bilochemical reactions intc desired direction. Insight
into the biochemical pathways and the exact steps in the
formation of tissue constituents, is important to increase

the yield and lower the cost of production the drugs.

The expansion of bilochemical research showed that all
living systers are strikingly alike in their basic metabolism.
This situation snoulad not obscure the fact thmt certain chem-
ieal differcences do exist, not only in tha gquantity of con-
stitusnts but alsc in the nature of these constituents,

Thus, sore species produce gbnormsl or secondsry substances

such as alksloids which seem to have no apparent funection,
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Tresw cleviaticg compoundds ablo qulte DU arousy g L toamuag the
hasic metatciites frow whicrh =1l of them are forzsd are
fow and present in nearly sll celis. Iin plants, somad sacoiid-
ary products are formed ac a result of biochemical imperfect-
ion of cells, or failure of an enzymatic link in =2 metabolic
chain leading to unusual accumulation of spacific metabolli-
tes. These abnormal substances cannot follow any of thae
norpal metabolic pathways of elimination, so they suffer

spontangous transformation into compounds thst are non-toxic

to the plant.

The pharmacological importancs of medicinal plant is
of no doubt depending on their contents of specific compounds
of these sscondary substances. However, the form in which
a plant appears at 2 given moment depends not only cn its
genetic constituents and stage of developmernit, but alsoc on
the sxternal condition under which 1t grows. It is also
wnown thet the externsal conditicns can have a modifying
asiizct on the external and internal characteristics of a
plant,

Hyoscyamus muticus (L.) is one of the most important

alxaloidal plants of the Solanacgase, indiginous to the
U,A.i. The cultivation of medicinal plants in general oOr
the industry of their products in tha U.A.R, does not hold

its desired position it deserves among Zther industriss ,
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A tRou, o snviroos sntal conditlons prevalllog st rost
£ F £

saitariy for 1ts cultivation and propagaticr,

Tha present wors is concerned with a phytochemical

investigation of the metabolism of Hyoscyamus muticus (L.)

plant during the whols grouth season. It will be of great
interest to study the metabolic charnges of the alkaloid
fractions, the nitrogen fractions, and the carbohydrate
fractions of the different organs of dyoscyamus plant during
the growth season to find a relation bstwesn the accumilate-

ion of the alkaloids from other constituents.

It will ue slso of interzst to study the effect of
fertilizer treatments upon growth and other constituents of
Hyoscyamus plant during the growth season. DMreover, an
stterpt was made in this work to treat Hyoscyamus seads
before cultivation with different concentratious of colch-
icine, hoping to induce some favourable changes in tha met-
abolist of the rassulting plants leasding to the production of

higner aslxaloidal content.
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The 1iteratura cohcerning the slksloidal plants i SO
enormous since the last 160 years when Sertuerner (1806)
isolated worphin, the first slkaloid to be isolated =and
chnaracterized from opium. The literature raviewed in the

present work covers the following aspects:

1. botanical origin.
2. Apricultursl requiremernts
3. Metakolisw

4, inducis g polyploidy by the aid of cclchicire.

Betanical Gedpin

bailey (1943) reported that fyoscyamus belongs to the
family 2olanaceae, the plants are arrual, blernisal hervs ard
the genus contains atout 15 species of the 01d World. The
snelist vawe is "Henbai 2" and it 1s krnown lceally in the
U,A,:q, a3 "onkaran™.

Tramso (1746), Geathiercosl and Wirtd (1247 ), 212 Wwallis
(1960) stated that much of ths muropean drug of Hyoscyamus
was said to corsist of Hyoscysrus niger (L.) ard Bycoscyamus

altus (L.), while Hyoscyamus mutlcus (L. was irdlginous

to Bgypt.
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g g Losdow o ma sovoanTicat gl fTraived o a fauonerallo
S1fect tron cartsin fertilizer in a certein alkalcid conte
< .riiny erip, while others cbtsined a negative affect. Howe
zver, the same author (1957) coneluded that a dressing cof
nitrcgen sencrally stimulated growth especially in what form
this dressing was given. DManuring with the elements phos-
phorus, potassium and eslcium cften had 2 much legs rarked
affect on growth. This may be attrituted to deficiency of

those elements in scils. The problem is stlll less pronou-

riced though it is diificult to arrive at a uniform corclusion.

Hiltner and Boshart {1923}, klan (1930), Guillaume
(1931), Dafert et al (1931 - 1932), doshart (1938 - 1939},
Salgues (1938), Bsdorn {1940), Dijkstra (1943), Prasad
(1946, 1947, 1948), James (1947), Brewer and Hiner (1956),
ustirner (1950), Rowson (1950}, Zderkiewicz (1958),
Shpilenya (1959), De Mageio (1961), and Malik et al (1963)

found thet fertilizers rich in nitrogen had been to increase

the dry weight of Datura, dyoscyamus, Solanur, Atrops, Lobelis,

©1 0 sic tiana. On the other hand, Boshart (1938 - i330), =v”
. ang daunez-Melendez (1942) determinad tnst Lo ziors oo

que to fertilizers treatments fluctuated betweoen 1.mite

that ware pharmacologically, hardly important. in the sarme

trend, palbas gt al (1963) fourd that the dry weight and

alkaloid content of Hyoseyamus puticus (L.} were not
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Jiap DUy found that the slkslold content of

Hyoscyamus niger (L.) was increasssd by nitrogen and phos-
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dressing; csypuecinlily in combinstion with calelun

L]
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and magnesium, while it was decr2ased by potassium adait-
ion. On the other hand, Dafert et al (1931 - 1932) found
that manuring with nitrogen, potassium and phosphorus did

not affect the alksloid content in Datura stramonium (Li.)

and Hyoseyszus niger (L.); but the dr} matter was increas-
ad . Lafert 21 al (1936) alsc found that only a hzavy
dreszing with nitrogen might cause an ineresse in the alk-
alold content, while potassium, phosphorus, and manganese

seem to have an adverse efiect in Hyoscyamus niger (L.),

Atrops hollzdonnag (L.), and vatura stramonjur {L.)

ssdorn (1940) reported that plants of Lobelis irflats

(L.) manured with nitrogen, phosphorus, potassiun and ealclum,
grew better than those grown in untreated scil, although
their alkaloid content was lower.

Uxford redicinal Plant Keport (1942, 1943, 1945) dec-
lared th~t at high levels of ammoniun sulphate. iLho

Atropas belladonna (L.) plants were being stunted =nd the

young shocts showed signs of scorching; nevertheless the

percentage of alkaloids; even the total smount of alkaloid
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prasad {194€) fowa th-t nitrogen and phosphorus wars
important for attsining higher shoot and dry matter of

JAyoscyamus niger {L.} . He {1846) alsc added that nitrogen

produced significant effects on height of the stem and dry
matter of the leaf and the entire plant at sll stages.
There was a signiflesznt influence on the dry matter of the
root and stems ir later stages of growth., On the other
hand, potassiur and phosphorus showed comparatively a little
effect on these character. The ratios of topsrcot, leaf/
root, and stem/root were higher in early stages but became
lower with advance in age; the reverse was noted in lesf/
stem ratio.
The same author (1946) found that nitrogen and potas-

sium significantly increaszsd the slkaloid content. idhis was
alsc noticed due to the interaction of nitrogen, potassium

and phosphorus. l&ter on, Prasad (1947) reported thnat

Hyoscyamus niger (L.) needed nitrogen fertilizers at the

beginning of the life cycle to glve significant affact on
alkaloid formation. The growth of the laaves and branches
became greater and sturdler than those received nitrogen
3t last., 1t was also ncticed that fractionation of the
complete normal quantity of fartilizers intc three doses,

did not response to as comparad when divided into two
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