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Definition

i+ Glycosides are noneducing substances, which result from
the establishment of a bond between a sugar
(Monosaccharide or Oligosacchaidg and a non-sugar
(aglyconeor genin)



Classification

According to theglycosididinkage the following glycosides can

be distinguished:

1- O-glycoside:

If this bond involves an alcoholic pinenolichydroxyl group of theglycone
(such as the case sponinsflavonoidsamong others)

2- N-glycoside:

If the bond involves a nitrogecontaining function in theglyconesuch as the

case of nucleosides NH,
I e
I
e
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Classification

3- Gglycoside:

In which thesaccharideaglyconebond is established directly
between two carbon atoms (For examg@minof aloe).

4- Sglycoside:

the sulfurcontaining analogues of-glycoside, and known as
glucosinolates
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Classification

According to the nature of theaglycone(chemical structure of the
aglycong, glycosides may conveniently xassified to the :
1- Steroidal glycosides

2- Antraquinoneglycosides

3- Flavonoidglycosides

4- Saponingylycosides

5- Thioglycosides (Sulphur gly.)

6- Cyanogenitiglycosides

7- Phenoliogglycosides

8- Alcoholic glycosides

O- Aldehydicglycosids



Pharmacological activity

.t The physiological action of glycosides is intimately associated with and due
the aglycone

“* Role of sugar: stabilization and solubility, mogiharmacodynamiproperties
of the aglycone

1+ Some of thenaffect the hearte.g.digitoxin

'+ Some ardaxativee.g.sennosides

+ Others areanalgesice.g.salicin

“some actagainst capillary fragilitg.g.rutin, hesperidin

“+ Others areantiinfalmmatorye.g.glyccerhezin
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Functions of glycosides in the plan

i+ Theyrepresentstoredfood reserve(sugarreserve)

“ Theyplayanimportant regulatingrolesin plants

++ Theymay serveas meansof detoxifyingmany substancesdy

transformingthem to glycosides

++ Someglycosidesavea role of defenseagainstthe invasionof

the tissues by microorganismssubsequentto wounding

(manyaglyconesare antiseptic)



Steroidal Glycosides
(Cardiac glycosides)




What are Steroidal Glycosides ??

Definition:
i+ Cardiac glycosides a3 or Q24 steroid derivativesvhich exert
on the failing heart @lowing and strengthening effect.

i+ They constitute a welllefined and highly homogeneous group
from a structure, as well as pharmacological standpoint.

Structure:

i+ The structures are remarkably homogenous, and comprise a
steroidal aglyconeof the ((23) cardenolideor of the (C24)
bufadienolide, and asugar moiety



Structure of the aglycones:

- Have in common the classtefracyclic, steroidal nucleus

- A, B, C, and D rings normally haw@strans-cisconfiguration
- All aglycones havisvo hydroxyl groups

- Presence ® substituent (arunsaturated lactone)f at G17.
- The size of the lactone ring distinguishes two groups of glycosides:
1- Cardenolideswith ana,b-unsaturatedglactone (butenolide)

2- Bufadienolideswith adi-unsaturatedd-lactone (pentadienolide)

O

2 CH ,R R = 2@2/30 Cardenolide
17 20 \ ——
OO
R= | ' Bufadienolic
HO . N o



Structure of the Sugar Moiety:

The majority of the saccharides found in cardiac glycosides are
highly specific. They are:

1- 6-deoxyhexosegsuchas lrhamnose D-fucose

2- 6-deoxy-3-methylhexoseqsuch ad-thevetose, Ddigitalose)
3- 2,6-dideoxyhexoseg such a®-digitoxose

4- 2,6-dideoxy-3-methylhexoseqsuch ad-oleandrose, D
cymarose

5- Glucosemay also be found in the glycosides

Note, that one hydroxyl group on a sugar caraletylated.
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Structure-activity Relationships

The presense of a certain number of structural elements is required for the
activity:
1- The lacton ring
- unsaturated lacton ringit G17
- Thelactonmust bein the b configuration
2- The configuration of the cycles
- The activity is maximized with tlestrans-cis
configuration.
- The activity is diminished when the A and B rin
are trans fused (uzarigenin)
- TheC and D ringswust becisfused. Digitoxigenin (H-5 beta)
: Uzarigenin (H-5 alpha)
3- The substituents
- The OH groups &-3 and G14 must bein the b configuration
- The inversion of the configuration at3»r at G14 diminishes the activity,
but 3- or 14-deoxy compounds are not completely inactive.




Distribution

Cardenolides

They are the more common and are particularly in the Apocynaceae(e.qg.
Adenium,Strophanthus)yand Asclepiadaceade.g. Calotropis) but are alsofound
In some Liliaceae (e.g. Convallaria), Scrophulariaceae (e.g. Digitalis),
Ranunculaceage.g. AdonisandHelleborus)andin the MoraceaeandTiliaceae

Bufadienolides

They occur in some Liliaceae (e.g. Urginea), in some Ranunculaceae(e.g.
Helleborus)andin sometoad venoms

Urginiamaritima Strophanthussp.



Adonisvernalis

Convaleriamajalis



Calotropisprocera Adenumobesum



Pharmacological activities and Indications

Pharmacologicaproperties.
Thecardiaceffectsare:
1- Positiveinotropic effect.
- increasethe force and speedof contractionof the
heart.
2- Negativechronotropic effect.
- decrease the heart rate by the affecting the
autonomicnervoussystem
3- Negativedromotropic effect. Cat* ey Na*
-decreasen the conductionvelocity at the atrium-
ventricle (A-V) junction and by an increasein the
refractoryperiod of the A-V node.
Therapeuticindications CZ-}'&}&.,;—' Mnotrony
Cardiagylycosidesre indicatedfor:
1- cardiacinsufficiencywith low output
2- Supraventricularhythm abnormalities to slow

down or decreaseatrial fibrillation or flutter.

Digitalis




|dentification of cardiac glycosides

|- Colorreactionsof the Sugars

1- Reactionwith a xanthydrol

(Xanthydrolin concentratrdaceticacid,developmentred color).

2- KellerKilaniReaction

(conc acetic acid containingtwo drops of 5% FeC] solution and
conc H,SQ, bluecolor)

lI- Colorreaction of the Aglycones

1- Baljetreaction (usespicricacidandyieldsan orangycolor)

2- Kedde reaction (3,5-dinitrobenzeoicacid and yields a reddish
violet color)

3- Raymondreaction (m-dinitrobenzeneyieldsa blue color)



Drugs containingardenolides

1- Digitalis purpurea
- Theconcentrationof cardenolidesn the leavesis about0.2-0.5%

- The chief cardenolidesof the leaf of D. purpureafall into three series

definedby the structure of their aglycone

Sugar
components
(attched at G-3)

(Aglycone)
Series A Series B Series E
(Digitoxigenin) (Gitoxigenin) (Gitaloxigenin)

Purpurea glycoside

Purpurea glycoside

-Dx-Dx-Dx-Glu A B Glucogitaloxin
-Dx-Dx-Dx Digitoxin Gitoxin Gitaloxin

-Dtl-Glu Gluco-odoroside H | Digitalinum verum | Glucoverodoxin
-Dtl Odoroside H Strospeside Verodoxin

Dx = Digitoxose, Glu = Glucose, Dtl = Digitalose




Digitoxigenin Gitoxigenin Gitaloxigenin
(Series A) (Series B) (Series E)



2- Digitalis lanata

Glycoside Aglycone Sugar moieties
Lanatoside A Digitoxigenin -Dx-Dx-Dx(Ac)-Glu
Lanatoside B Gitoxigenin -Dx-Dx-Dx(Ac)-Glu
LanatosideC Digoxigenin -Dx-Dx-Dx(Ac)-Glu

Digoxin Digoxigenin -Dx-Dx-Dx
Lanatoside D Diginatigenin -Dx-Dx-Dx(Ac)-Glu
Lanatoside E Gitalioxigenin -Dx-Dx-Dx(Ac)-Glu

Dx = Digitoxose, Glu = Glucose,




Digoxigenin Diginatigenin
(Serie C) (Serie D)



Digitalis lanata

Digitalis purpurea
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3 Strophanthskombe
“+ Theseedscontain7-10%cardenolides
'+ The principal glycosidesare K-strophanthoside K-
strophanthinb and cymarin all basedon the genin

strophanthidin 0 -

“+ Theyare used intravenously in emergencyfor its (Eymarose(beta)-GIucose(beta) Glucose
cardiaceffects Cymarin

1+ Itisabsorbedtoo poorlyto be usedorally. K- Strophanthin (beta)

k_Strophanthosid

4- Strophanthusgratus

7+ The seeds contain 4-8 % of ouabain (o
strophanthin.

++ This compound is very polar, practically not
absorbedorally.

Z It Is a heart tonic with a rapid onset and short . >

duration of action |
Rhamnose

g- Strophanthin (Ouabain)



Strophanthusgratus Strophanthuskombe



Bufo Bufo



Bufadienolides

Therapeuticallythey find littel use as cardioactivedrugs becauseof
their low therapeuticindexandtheir productionof side-effects

1- Squill

++ Thebulb of the Urginia maritima containsup to 4 %bufadienolides
++ The chief glycosidesof the white variety are glucoscillarenA,
scillarenA andproscillaridinA.

++ ProscillaridinA is active orally and is eliminated rapidly and is not
cumulative thereforeit is safeto use

++ Thechiefglycosideof the red varietyis the scilliroside which givesby
hydrolysishe aglyconscillirosidineand glucose

++ Thered squillis considereda rat poison



O-COCH

\ Rhamnose - Glucose - Glucose Glucose

Proscillaridin A Scilliroside

Scillaren A

Glucoscillaren A
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Anthraquinone glycosides
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What are Anthraquinones ??

Definition:
Theyderived from anthraceneand have a variable degree of oxidation (anthrones,
anthranols,anthraquinone)

Theyare a naturalgroupof purgativedrugs 8 9 1

Distribution:
Lillaceagaloe),Polygonaceaéhubarbs) Rhamnaceaéuckthorn,
cascara)l.eguminosagsenna)

1t Theyarefoundtoo in Rubiaceaekricaceaekuphorbiaceae,
Scrophulariaceae



Chemical Strcture and classification

1- The aglycones
A- Anthrones and anthranoles
They are isomeric (tautomeric forms)
They designated by the terfreduced forms

B- Anthraquinones

Theoxidized formof Anthranols and anthrones. g.@

G Dianthrones O

(derived from two anthrone molecules) 0

1- Homodianthron:composed o® identical anthrons

2- Heterodianthron:composed of differnt anthrons . ‘.‘
They form as a result of mild oxidation of the anthror |

They have two chiral centres (atiOand G108 O“

o




2- The glycosides

In fresh plant occur glycosides of monomeric anthrones.

During desiccation, two transformation processes come to play:
1- Oxidation which leads to anthraquinone glycosides

2- Dimerezation, which yields glycosides of dianthrones.

0 O OH
I I

I = C0 — COC
I
0 H H

Anthraquinone Anthrone Anthrarol

l Dimerization

@)
|

Dianthrone

O



The importent saccharidesare D-glucose,D-galactose,L-rhamnoseand in
rare cased-apiose

Thebond with the aglyconenormally involvesthe phenolic OHgruopin 8-
position(in the caseof glucose)or in the 6-position(in the caseof rhamnose
andapiose)

Theaglyconamaybe linkedto 2 sugardqe.g. glucofrangulird)

It is not rare for 1,8-dihydroxyanthronego occurasCglycosideswith the bond
forming between the CG1 of glucoseand the G10 of the aglycone(aloin A
andB)

OH O OH O
i -! i "CH.OR i -! i "CH.OF
Glc H
R, AbinA:R=H AbinB:R=H

Aloinoside A: R = Rhamnose Aloinoside B: R = Rhamnose



Physicochemical Properties

Anthraquinonesare colored, orange-red compounds, springly
solublein cold waterandsolublein organicsolventsandalcohols

Theglycosidesaresolublein waterandhydroalcoholicsolutions

Treating the O-glycosides in acidic medium causes their
hydrolysis

Cleavageof the C-C bond of C-glycosidescan only be obtained
In the presencef ferric chloride.



Chemical Characterization

1- Borntragerreaction: (for aglycong

2- Modified Borntragerreaction (for glycosides)

upon dissolvingthe anthraquinonederivativesin alkalineaqueous
medium(KOH), ared color, more or lesspurplish,develops
only positivewith the free anthraquinoneforms,

2®

Acidhydrolysisof the glycosideprior to addition of KOH Moy

O O] OH
|

3- With magnesiumacetate “O

specificto 1,8-dihydroxyanthraquinones I
Intense red color Mg chelat-complex
Likethe Borntragerreaction,this reactionis positiveonly with the

oxidizedandfree forms.



Pharmacological action

Pharmacologicaproperties.
+  Theyexertamore or lessviolent laxativeactivity.

They affect Intestinal motility (they Increase peristalsis,
particularlyin the left colonandin the sigmoid)

Theyaffectthe absorptionof water andelectrolytes

Mechanismof the action:

++ Byinhibting the Na-K ATPaseactivity of the enterocytesthey cause
aninhibition of water, sodiumandchlorideresorption

Uses

++ As laxative, they are used crude (as herb teas), or as galenicals
(powdersand extracts)



Main anthraquinone glycoside&ontaining drugs:

1- Senna

- leavesand fruits of Cassiasenna (C acutifolia)
known as Alexandrian senna and of Cassia |
angustifoliaknownasTinnevellysenna

- Thedried drug contains
1- 3-4 % dianthrone glycosides(sennosidesA-D),
Sennoside# and B arethe majorcomponents

2- Tracesof free anthraquinonesand anthraguinone senna
glycosides N4



Gle__
O

O OH
|
Oe COOF
OG R
|
@) O OH

(@) O OH
Gic”
Gle”’ Sennoside B: R = COOH

Sennoside A:R = COOH : o
Sennoside C: R = CBDH Sennoside D: R = CHOH

COOF

Rhein-anthrone

Senna-: Plu

TABLETS

ENNA

Senoko

TABLETS

TABLETS

EFFECTIVE RELIEF
OF CONSTIPATION

with NATURAL SENNA

Laxative drugs containin§ennaextract.



2- Cascardark (sacredbark):

i - It is the bark of Rhamuns purshianus (Fam
Rhamnaceag

++ - Thedrugcontains6-9 %anthraquinoneglycosides

++ - The chief constituents are O-glycosidesof G

glycosidesnamelycascarosides, B, CandD.

- Alsopresentas anthraquinoneand dianthrone O

glycosides

-
b

Cascaroside A: R = OH Cascaroside B: R = OH
Cascaroside C:R =H Cascaroside D:R=H RTINS,y



Rhamungpurshianus



3- Aloes

i+ Aloe is the concentrated juice from the transversely cut
leaves of variousé\loe-speciegFam.Liliaceas.

i+ About180speciesf aloe are known, the drug is mainl
obtained from the following:

1- Capevarietyfrom Aloeferox (from South Africa and
Kenya). (dadbrown or greeniskorown glassy masses)

2- Curacaovarietyfrom Aloe barbadensigA. vera) (from
West Indian Islands). (yellowHinown to chocolate
brown).

3- Socotrineand Zanzibarvarieties fromAloe perryi (no
longer official).




Cape aloe



+t Aloe contains 1540 % Cqglydosides (aloe

emodinanthrone 10-Gglucosides)

++ Thechiefconstituentis aloin (barbaloin), which
Isa mixture of aloin Aandaloin B.

AlbnA:R=H AbinB:R=H
Aloinoside A: R = Rhamnose Aloinoside B: R = Rhamnose




Saponin glycosides
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They are widely distrubuted glycosidic compounds which are
characterized by:

1- Theirsurfaceactive properties

2- Their property oproducing a frothing in aqueous solution
3- They have alsbaemolytic properties.

4- Some haveiscicidal activity.

Classification:

The major classes of saponins can be considered:

1- Steroid glycosidegpresent mainly in the Monocotyledons
2- Triterpene glycosidegpresent in theDicotyledon$.

3- Steroidal alkaloid glycosides.



Chemical structure

1- Steroidal saponins glycosides:

Skeletons witl27 Gatoms, we distinguish two types:
1- Spirostane glycosidefd 6b,22:22,26Diepoxycholestan)
2- Furostane glycoside$l6b,22-Epoxycholestan).




Chemical structure

2- Triterpene glycosides: (&derivatives)

The triterpenoid saponines may be classified @tgroups:
1- Tetracyclic triterpenoid saponinse(g. dammarane derivativis

2- Pentacyclic trietrpenoid saponins.

+t The triterpenoid sapogenins that are by far the most common are ir
fact pentacycliccompounds



Structure of the glycosides:

+ All classes have the existence of one or more sugar chains.
'+ The chains may be linear or branched.

= D-glucose, Bpalactose D-glucuronicacid, krhamnose and Dfucoseare
commonplace.

" Monodesmosidicsaponinshave a single sugar chain normally attachec
at carbon G3.

'+ Bidesmosidicsaponinshave two sugar chains, usually with one
attached through €3 and one attached through-€8 (in case of
triterpenoid saponing or at C26 (in case of steroidaaponing.

Bidesmosidisaponinsare easily transformed intomonodesmosidic
saponindoy hydrolysis of thesterifiedsugar at €28 or G26.



Distribution

'+ Thesteroidal saponinare less widely distributenh nature than
the pentacyclic triterpenoid type.

1t Thesteroidal saponinsare found in many families, e.qg.
DioscoreaceagAmaryllidaceaeLiliaceaeand Leguminosae

2t Thesteroidal alkaloidsare found inSolanaceae, Buxaceae, Liliaceae
and Apocynaceae.

“t Thepentacyclic triterpenoid saponinsare rare in monocotyledons
but areabundant in many dicotyledonous families.



Characterization and identification

1- Haemolysis

One of the properties of saponins namely their ability to rupture
erythrocytes, has been for decadesas a detection and quantitation
method.

2- Frothtest
Saponinsand drugs containing saponinsgive persistentfroth (foam)
when shakenwith water.

3- Colorreactionandthin layer chromatography

No colorreactionis particularlyspecificto thesecompounds

- Liebermannfor steroidalsaponins

- Reactionwith antimony trichloride, vanillin or Anisaldehydein the
presenceof sulfuric acid) canbe usedfor triterpenoid saponins



Pharmacological activities and Indications

Antibiotic activity against both bacteria and fungi, e.g@-hederin
from ivy (Hederahelix).

Haemolyticproperties, which are attributed to the interaction
with the sterols of the erythrocyte membrane that induces an
Increase in permeability and a loss of hemoglobin.

Anti-inflammatory and antirheumatic activity(Glycyrrhiza
galbra and Aesculushippocastanun).

Anti-exudative activity such as irAesculusippocastanumand
Glycyrrhizaglabra



Pharmacological activities and Indications

“+ Anti-tussiveand expectorantactivity (Glycyrrhizagalbra, Polygala
senega Hederahelixand Primulaveris)

i+ Some saponins have been found to possess CNSstimulating

activity and anti-fatigue action (saponinsfrom ginseng)

“t Stimulating action on the circulation (extract of Aesculus

hippocastanun)

“+ Anumber of plantswith spermicidalactivity havea long history of

useasanti-fertility agentsin indigenousmedicalsystems



Natural steroidalsaponinsfor the production of pharmaceuticals

1+ They are of great pharmaceuticalimportance becauseof their
relationship to compoundssuch as the sex hormones, cortisone,
diuretic steroidsandvitamin D andthe cardiacglycosides

7+ Some used as starting materials for the synthesis of these
compounds

“+ Diosgeninis suitable for the manufacture of oral contraceptives
and the sex hormones It can also be used for corticosteroid
synthesis

1+ Hecogenirprovidesa practicalstartingmaterialfor the synthesisof
the corticosteroids



Sourcesof Diosgenin

Yams
Thedrugconsistf thetuberousoots
of Dioscorea species

(Dioscoreaceag such as D.
esculentaD. alataand D. opposita

Untile 1970 diosgeninisolated from

the Mexican Dioscoreawas the sole
source for steroidal contraceptive
manufacture

Diosgenin occurs as dioscin which
compriseswo moleculesof rhamnose
andonemoleculeof glucose

RO

Diogenin, R=H _ Rham
Dioscin, R= _Gluc
~ Rham




Sources ohecogenin

Agave, Sisal

Hecogenins obtained commercially as the acetate form
about0.01% vyield from sisal leavg¢8gavesisalang Fam.
Amaryllidaceage.




Chieftriterpenoid saponinscontaining drugs

1- Saponinrcontaining drugs as expectorant and aritissive

1- Liquorice

- roots andstolonsof the Glycyrrhizaglabra (Fam Leguminosag

- It containsglycyrrhizin(a mixture of K- and Casalts of glycyrrhizinic
acid). Glycyrrhizinic acid is the diglucopyranosiduronicacid of

glycyrrheticacid.

Glucorunic acid

. 4
Glucorunic acid

Glycyrrhizinic acid



Uses
- flavoring agent, mild expectorant and as demulcent, and for the

treatment of rheumatoid arthritis, Addison&s disease and various
iInflammatoryconditions

Glycyrrhizinic acid exhibits inhibiting of the p4-5J - reductase
activity, whichisresponsibldor the degradationof corticoids




Cough Zero

Cough syrup



Saponinrcontaining drugs with antexudative activity

Seedsf Horsechestnut
# seedsof Aesculushippocastanum(Fam Hippocastanaceake

110 % Triterpen saponins referred to as Aescin (a mixture of several
glycosideslerivedfrom 2 triterpenoid aglyconedrom the oleanl12-ene
seriesprotoaescigenineandbarringtogenolC)

1+ The drug showed anti-inflammatory, anti-edema and anti-exudative
activity.

41t is usedto treat the symptomsof varicosesymptom complex(VSC)
suchaspains,heavinesstensionin the legsandpruritus.



OH sCHz—R4

Protoaesigenin: Ri=R2=Rs= H; Rs= OH
O-Glu  Barringtogenol: Ri=R-=Rs=Rs= H




Aescin and Aesculusextract-containing drugs

ReparilGel

BetterMkt




Saponinrcontaining drugs agdaptogens

Ginseng ,,
#Thedrug consistsof the dried roots of Panax JEess &
ginseng (Korean ginseng) or Panax o
quinquefolium  (American ginseng) Fam &
Araliaceae

1+ Ginsengcontains 2-4 % saponins (about 20
glycosides of tetracyclic aglycones of the
dammaraneseries(ginsenosides

“rimportant types are:

1- Trinydroxylatedype (protopanaxadio)

2- Tetrahydroxylatedype (protopanaxatriol).




R DS
H: Protopanaxadiol R=H: Panaxadiol
OH: Protopanaxatriol R=0OH: Panaxatriol

Uses

- CNStimulant(usedasadaptoger).

(increasaesistanceo fatigueandstressandimprovememory)

- usedfor the symptomatictreatment of functionalastheniafor the
treatment of anemia, diabetes and sexual impotence and

conditions arisingfrom the onsetold age

- Improvesgeneralhealthandlackof concentration



Roots

Panaxginseng



Ginsengcontaining drugs

A% DALY

/WD«
GINSENG

REURUBEGER ALL-NATURAL ENERGIZER™ ‘

“Koreginio

30 Capsules

£ standardised mega strength
Korean Ginseng
600mg Pure Extract
from 3000mg of root

WD |
. GINSENG §

Improves Oxygen Uptake'

. KOrecHr7 oo

| Enhances Energy’
| o
} Proven Safe & Effective

Softgels

www.chinaslimming.com




Flavonoid glycosides

(Part4)




What areFlavonoid®?



Flavanederivatives

L
T=

Chemicallythey are 2-phenylchromanderivatives »

i+ Flavonoidsare virtually universalplant pigments

# Theyare responsiblefor the color of flowers, fruits
andsometimeseaves

i+ They ensure tissue protection against the
damagingeffectsof UVradiation




Classification

They fall into many classes depending on the degree of oxidatio
of the centralpyranring:

1- Flavanoneg4-Oxo-flavane) such asaringenin

2- Flavoneq4-Oxo-flav-2-ene) such asapigenin

3- Flavonols(3-Hydroxy-4-Oxo-flav-2-ene) such agjuercetin

4- Flavanolq3-Hydroxyflavane Cateching such as (+¢atechine

5- Flavandiolq3,4-dinydroxyflavane)Leukoanthocyanidine

6- Flavyliumsalts (Anthocyaniding such asyanidine



OH OH

o OH
| HO O
. QL
-~ “OH
: . OH O _
Flavanone [naringenin] Favone l@pigenin] Flavonol[quercetin]
(4-Oxoflavane) 4-Oxoflav-2-ene 3-Hydroxy-4-Oxo-flav-2-ene
OH
HO O O OH
OH
OH
Flavanp : Flavylium_salt .
(CateChme) (Anthocyanidine) Flavandiol
3-Hydroxyflavane [Cyaniding (3,4-dihydroxyflavane)

[Leukoanthocyanidine



Distribution

++ Flavonoidsare commonin the plant kingdom, Bryophytes

(mossesandhepaticas)andin Pteridophytes

++ Noflavonoidshavebeenfoundin algae

++ More than 30000f thesecompoundsare now known, with

nearly500aglycones

“+ They are abundant in the Polygonaceae Rutaceage

Rosaceae Leguminosage Umbelliferae Lamiaceae and
Compositae



Flavonoidglycosides

i+ The sugarmoiety may be a mono-, di-, or trisaccharide linear or
branched

#+ Monosaccharidesinclude D-glucose, D-glalctose or D-allose L-
rhamnose or D-glucuronicor D-galacturonicacid

++ Theglycosididoond maybe establisheadhrough any of the phenolic
OHgroupon the aglycongO-glycosides.

+t CGglycosidesare not rare, more than 300 are known, the bond is
establishedbetween the asymmetriccarbonon the sugarand the
G6 or G8 of the aglycone



|dentification and Characterization

with 5%AICL in methanol(yellow-greenfluorescentspotsin UVlight)

with 1 % solution of diphenylboric acid-2-aminoethyl ester (Naturstoff
ReagentA) (red-brown coloris formed).

with FeC/, anisaldehydereagent for phenols

Pachecés test for dihydroflavonols (with sodium acetate/acetic
anhydrid HC) (Redcolor).

Pews test for dihydroflavonols (with Zinc/HC):  deep purple-red with
dihydroflavonolsand brownishcolor Flavanonesndother flavonoids

Shinodatest for flavanonesand dihydroflavonols (with Mg/HC) Deep
red or magentacoloris produced



Pharmacological and biological properties

Theydecreasecapillarypermeability and fragility

They are enzyme inhibitors such as lipooxygenase
cyclooxygenaseg histidine decarboxylase hyaluronidase
cAMPphosphodiesterase

Many flavonoidsare antioxidants, becausethey react with
free radicals

Therefore, they show anti-inflammatory, antiallergic
hepatoprotectiveandantispasmodic

They can decrease blood cholestrol be diuretic,
antibacterialandantiviral.



Therapeutic uses

i+ Treatmentof the symptomsof venousand
lymphaticvesselinsufficiency(tirednessor |
fullness in the legs, cramps, pains and =
other dysfunctionsedemas)

i+ Treatmentof circulatorydisturbances

i+ Treatmentof capillaryfragility disordersof
the skin (ecchymosis petechiag and of
mucosagqgingivalhemorrhage epistaxis.

i+ Treatment of dysfunctionslinked to the
acuteattackof piles

it Metrorrhagia linked to intra-uterine
contraceptivedevices




Chiefflavonoidson the Market

1- Rutin Og,“
It is a flavonolglycoside Chemicallyit
is  quercetin3-O-(6-O-rhamnoside) H%

glucoside

Rutin

It occursasyellow crystals solublein boilingwater andalcohol

Rutin alone or in combinationwith other substancess usedas
describedpreviously,particulalyto treat hemorrhageslinked to

diabetesand hypertension,andto treat the functionalsymptoms
of the acute attack of piles.



2- Citroflavonoids(especiallyHesperidin

it Theyare extractedfrom Pericarpsand pulbsof
Citrus fruits (F Rutaceag¢ as Ca and Mg _/

) ) Glu
derivatives |

¥ Hesperidinis hesperitin7-O-(6-O-rhamnoside) °
glucosidegit occursup to 8 %in the pericarp

Rham OH

Uses Lo L
i In the treatment of the leg symptoms of Hesperidin
chronic, functional and organic venous®™ & *

insuﬁiciency,

for the treatment of common cold and
infections



It 1s a flavone glycoside found in
Buchu leaves (Barosma sp.) Fam
Rutaceae

“+ It occursin pale yellow needles or
powder.

++ Acid hydrolysis of diosmin yields
diosmetin (aglycon@ besides one
moleculeof rhramnoseandglucose

A Uses
#t diureticanddiaphoreticeffect

2t also In the treatment of venous
disorders

Barosmabetulina



Flavonoidcontaining drugs

1 Whlte thorn herb

Thedrug consistsof the herb and sometimesof
the fruits of Crataegusmonogyna C laevigata
andof C pentagyna(Fam Rosaceag

Thedrug contains

2 % flavonoids(0.7 % ashyperosidg, other chief
constituentsare vitexin, rutoside, apigeninr and |
luteolin-derivatives

Up to 1 % oilgomericprocyanidines(4,8- or 4,6 Aj
dimerig trimeric to hexameridlavan3-ols).

Uses

It is used in the treatment of cardiacinsufficiency =~ ©-monogyna
(grade I-Il to NYHA),In treatment of brady
arrhythmiaand to improve the circulationof the
coronaryartery.



2- Maidenhairtree

# Leavedf Ginkgobiloba (Fam Ginkgoaceag

++ found in Chinaand Japanbut alsocultivated
In Europe

++ Thedrugcontains

1- 04-2 % biflavonoids (amentoflavone
bilobetin, and ginkgtin)

2- 0.5-2 % flavonol glycosides (quercetin and
kaempferotderivatives)

3- 4-12 %flavan3-olsandproanthocyanidins

4- 0.02-0.2 % ginkgolides (complexes of
diterpenlactone$




Uses

#In the treatment of the symptoms of senile
cerebral Insufficiency (vertigo, tinnitus and
hearingloss,lackof concentration)

“In the treatment of the intermittent g7
claudicationand of Raynauds disease s oot

@5 Dl 3
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Ginkgo biloba extract 60 mg
Ginseng extract 100 mg
Royal jelly 600 mg
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Cyanogeneticglycosides




What arecyanogenetiglycoside®?

i+ Cyanogenesiss the abllity of certain living organisms plants
In particular,to producehydrocyaniacid
Definition:

i+ Cyanogenic substances are always glycosides of a-
hydroxynitriles (cyanohydrine3 commonly known as
cyanogeniqor cyanogenetig glycosides

Distribution:

i+ The cyanogenetic glycosides are particularly found in
RosaceageFabaceag Poaceae Araceae Euphorbiaceaeand
Passifloraceae



Chemical Structure

R, C=N
"""C Z Cyanogenetic glycoside
R’ N O—Gluc

/O —Gentibiose /O —Gluc

H3C """IC /CN \CN \CN
HCc? ~0—Ghe

Lmamrin (R)-Amygdahn (R)-Prunasm



Physicochemical Properties

i+ Theglycosidesare readily hydrolyzed,at near neutral pHs by more

or lessspecifich-glucosidasesvhichreleasemonosaccharideanda
cyanohydrin (a_cyano and a hydroxy group attached to the
samecarbonatom with the formulaR,C(OH)CN)

++ Cyanohydrinis unstable and dissociatesto HCN and carbony!

compound either an aldehyde or ketone, this secondreaction is
catalyzedby a hydroxynitrile lyase

“ In mildly acidic medium and at elevated temperatures, the

glycosidesare hydrolyzedaswith glucosidasesand at near neutral
pHs,the decompositionof the cyanohydrins spontaneousandvery
rapid.



Chemical identification and detection

1+ Cyanogenetigglycosidesare easyto detect with a strip of filter

paper impregnatedwith reagentsable to give a colored reaction
with the hydrocyanic acid released upon crushing the plant
material.

# Important usedreagents
++ 1- picric acid/Na,CQ;: sodium picrate (yellow, Guignardreagen) is

convertedto sodiumisopurpurate (brick-red),

++ 2- freshly preparedsolution of guaiacumresin in absolutealcohol

and treated with very dilute coppersulfate solution Thetest paper
turns blue with prussicacid (HCN)



Metabolism and Toxicity

++ Although hydrocyanicacid is a violent poison, it is important to
rememberthat oral intake of cyanogeni@rugsdoesnot necessarily
causesevereintoxication

Why??

1- Therangeof dangerousconcentrations(0.5-3.5 mg/kg) canonly be
achievedby massiveconsumptionof glycosiderich plant parts.

2- The human organismis known to have the ability to fairly rapidly
detoxify cyanideso thiocyanatesusinga thiosulfate sulfurtransferase
the resultingthiocyanatesare eliminatedin urine (30-60 mg/h).



Metabolism and Toxicity

“t Massive intoxication manifests itself by multiple symptoms that

resultfrom the cytotoxicanoxia

% Why anoxia???2?22111iin

“t Becauseof the combination of cyanide ions with cytochrome C

oxidase the reoxidation of cytochrome C is interrupted and
molecularoxygencanno longerbe usedby the cell.

“t A changein respiratory rhythm is frequently observed,as well as

headachesdizzinessandinebriation

+t Next are consciousnesdisturbancesfollowed by a deep comaand

respiratorydepression



++ If the doseis smallenoughto not causerapid death, an
appropriatetreatment mustbe appliedexpeditiously

# 1- stomachpumping

1 2- oxygentherapy

# 3- chelation of cyanide ions by hydroxycobalamin
Infusion

# 4- stimulation of detoxification mechanisms (with
sodiumthiosulfate).



Drugs containing cyanogenetiaglycosides

1- Bitter almond (Amygdaluscommunis family Rosaceag
A The seeds contah2-8 % amygdaline.

A It used to preparalmond water for the treatment dfronchi
pulmonary conditionand as amroma.




Other Plants containingcyanogenicglycosides

Prunuslaurocerasus
(Cherry laure))

Trifolium repense Linumusitattisimum
(White Clover) (Flaxseeds)



Glucosinolates
(Part 5)




