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Linseed- Flax seed (hsl) & ocanen

e Linum usitatisimum L. Family:|Linaceae

(@, 7% They’re the best plant source of omega-3 fatty acids. J{

Fe
» Flaxseeds are also a powerful source of fiber, protein, mag esium, iron, and

potassium. 1 - = Yl of (Cz; C>
* Flaxseeds are also the leading source of a class of compounds called lignans, Q/\/
which are phyto-estrogens, or plant estrogens. Lignans influence the balance of
;sltlrogens in the body uirii he;p @agams‘t breast cancer.
* The seeds must be ground ‘as the nutrients are[difficult to absorh) from th
whole seeds. Since the oil in flaxseed sp011s quickly, 1t’s best to grind them as
L, & 1zs+needed. Some people use a grinder dé&dicated to flaxseeds, grind them in small

« =2 amounts, and keep the ground portion in the fridge in a small glass jar.
S

« Sprinkle ground flaxseeds on oat-meal, cereal, and yogurt, and use it in
smoothies, pancakes, muffins, and quick breads. One to two tablespoons of

ground flaxseed a day is all you need. zl/ Lw;u | < i - -
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Linseed- Flax seed oSt

- Active constituents: cary IOl
q/l ’v‘” Mucilages: including arabinoxylans, galactans, rhamnogalacturonans.

~ “«  Cyanogenic glycosides: Linamarin, linustatin, neolinustatin (yielding under optimal conditions
30-50 mg HCN per 100 gm). c=N
Linmarin (may play a role in cancer treatment)
Fattx oil (30-45%): chief fatty acids linolenic acid , linoleic acid ,oleic acid.

_Proteins. omgi-3 225 5
Gluten: Flax is gluten-free.

« <Lignans: secoisolariciresinol-diglucoside SD G

» lignans: Flax is a very rich source of a lignan called secoisolariciresinol diglucoside (SDG),
which is found in amounts ranging from 1 mg/g of seed to nearly 26 mg/g of seed.

« lignans are natural antioxidants that may reduce the activity of cell-damaging free radicals,
slow the aging process, and increase overall wellness.

* Besides acting as antioxidants, lignans are phytoestrogrens

» Lignans are especially important for women as studies have shown them to decrease the risk
of breast cancer. In addition, lignans have been proven to reduce breast cancer symptoms and
reduce the spread and growth of breast cancer after diagnosis.
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Biogenesis of natural acetylenes

The precursor of the acetylenic substances is oleic acid

H,C-(CH,),-CH=CH-(CH, ),-COOH Oleic acid [18:1]
$-2H z.&(h}/@ifda&ﬂqjhaﬂ

H,C-(CH,),-CH=CH-CH, CH=CH-(CH,),-COOH Linoleic acid [18:2 ] - Linolenic acid [18:3]
J-2H

H,C-(CH,),-C=C-CH, CH=CH-(CH,),-COOH Crepenynic acid (12-13 dehydrolinoleic acid)
J-2H

H,C-CH,- CH, CH,_ CH= CH -C=C-CH, CH=CH-(CH,),-COOH Dehydrocrepenynic acid

J-2H J-2H J-2H

Ref.:
Prof. Sulaiman Khalil



Prostaglandin
6/\/9) /\,&‘) Q\,’\ )

The prostaglandins (PG) are a group of physiologically active lipid compounds having
diverse hormone-like effects in animals.

Prostaglandins have been found in almost every tissue in humans and other animals. They are
derived enzymatically from fatty acid (Arachodonic acid). Every prostaglandin contains
20 carbon atoms, including a 5-carbon ring?e
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https://en.wikipedia.org/wiki/Lipid
https://en.wikipedia.org/wiki/Tissue_(biology)

20
Prostaglandins. (gic\os_ghoids) C,, compounds derived
from arachidonic acid and related fatty acids

hormone: (Greek, horman, to set in motion) chemical
messengers from one cell to another, that acts as a signal for

a biochemical event.
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Prostaglandin biosynthesis
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COX-1 is a constitutive enzyme t t is expressed in virtually
all mammalian cells @7etection GI wucus

COX-2 is an inducible enzyme that is expressed as a results of
a biochemical response; expressed in phagocytes W€
(macrophages) as part of an inflammation response.

X NSAIDs: non-steroidal anti-inflammatory drugs
Aspirin, ibuprofren, and naproxen are non-selective
iInhibitors of COX Cox-Z 9 Cox-\ s

BIINNY
GI e O coan “=<CO,H /“/LCOQH
L noe

Celebrex, vioxx, and brextra are selective inhibitors

- I chrZL/(S
§b v oo ofO(zOX 2 (coxibs)
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Another eicosanoids types

Thromboxanes: named for their role mLhiomboss the formation
of a clot inside a blood vessel

OH
thromboxane z -“\\\\:/\/\ : _‘\\\\\:/\/\
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Leukotrienes: a family of eicosanoid inflammatory mediators
produced in leukocytes by the oxidation of the essential fatty acids arachidonic
acid
O

— — CO,H  Lipoxygenase N CO-H
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Antibiotics Derived from
Acetate Malonate Pathway

Professor Suleiman OLIMAT



Antibiotics derived from the acetate
metabolism

1- Antibiotics with fused ring system:

-Griseofulvin

-Tetracyclines

-Anthracyclines
2-Macrolide antibiotics

3-Polyene antibiotics
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Tetracyclines Y - C%C\\c




Tetracyclines

?Q Z‘ﬁ 3 C
* Biosynthesized from 1 MalonamylCoA + 8 MalonylCoA

(1NH,-CO-CH,-CO-SCoA +8 HOOC-CH,-CO-SCoA
Polyketide - - —cyclisation >C-6 m ation ->O0H at
C-4 ->dearomatization - erivative - Cl at C-7

— amination epwise methylation at C-4 -

xylation C-6 - reduction of double bond in ring B
* Biosynthesized in Streptomyces spp. (S. aureofaciens, S.

rimosus,...) L /:s«;b/ -6)3

* Broad spectrum activity

* Protein synthesis inhibitor s L/V;:\L{\ uﬂ
» _Side effects! T
C,\M\Oéf'\*’\ﬁ o\‘f}@ﬂV




Tetracyclines

Positions amenable to modification

OH 0 HORO ©

Positions believed to be key to ribosomal binding
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Biosynthesis

A biosynthesis of tetracycline, particularly in its latter stages
been studied with the use of mutant cultures. It has been established

that the so-called pretetronids:

are intermediates, ~convertible by non-mutated Strepfomyces
aureofaciens inte” tetracyclines. Cosynthesis, by use of blocked
mutants, has demonstrated that 4-hydroxy-6-methylpretetranid (R, =
Me, R, = Of) is a transformable intermediate and the precursor to the
6-methyltetracyclines. The complete biosynthesis is as follows :
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,—> From bacteria without modification

Naturally occurring: Tetracycline, Chlorotetracycline, Oxytetracycline,

Demeclocycline s Qoc alnNe
Semi-synthetic: Doxycycline, Meclocycline, Methacycline, Minocycline,

Tigecycline,\3
moc)\Q\cs\&*A

/ Chiorotetracycline Oxytetracycline
Semi-Synthetic Tetracyclines:
H CHsOH N(cn,), N(cug, mcn,), u(cu,), N(CH,),
OH 0 HO Q) 6 CHy cu,
—1967— 49 —2005—

(=;-Doxycycline (=)-Minocycline (=)»-Tigecycline



N A A Y Do , Q!
Antineoplastic anthracycline derivatives A “&7 A Vk‘\' \) @teﬁ

Produced by cultures of Streptomyces spp.; inhibit DNA dependent RNA synthesis
g&é-wx SE: nausea, bone marrow depression, hair loss, local tissue necrosis;
©*" Biosynthesis: 1 PropionylCoA + 9 MalonylCoA
3C 2% C .
C
Doxorubicin Epirubicin - (4 cyd\
o OH 0 2 q{omq*s\‘i C
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NH; |

Daunorubicin Idarubicin



Griseofulvin:
Produced by Penicillium spp (P. griseofulvum, ....)
1 AcetylS-CoA + 6 MalonylS-CoA - Polyketide -

rgri/seo;;\yﬂe C ijAADehydrogﬂsedﬁl\-/in ->
riseofdalvin

MeO O OMe
rr A
MeO OH OH 9

Cl
griseophenone A (8) Griseofulvin




Macrolide antibiotics
**Synthesized from acetate units UKQ fo NS P'i (6&0{/
**Produced by Streptomyces spp. N4 0V)
“»Large lactone ring (12, 14, 16 or AZ atéms)
“*Numerous CH, substituents in lactone ring
*¢1-3 deoxy-sugar/sugar moieties attached to the ring
**Erythromycin A, B as examples

% Mainly active against/Gram=positivebacteria and
Mycoplasma spp.; useful in pat. with penicilline allergy

**Protein synthesis inhibitors
*2@few, mainly Gl symptoms




Erythromycin A: 1 [PropionylCoA] + 6 [2-MethylmalonylCoA] ->Pgly-

ketoracid > condensation = Erythroroliderirg (14 atoms)—>ghycosidati
—)f{yMMi OmWﬁ 6g) /
1 CH;-CH,«CO-SCoA + 6 HOOC-CGH-(CH, )-CB-SCo




Polyenes

* The group of antibiotics known collectively as polyenes is
22 characterized by a large lactone ring (20-44 membered)

containing a series of conjugated double bonds.
_———————

* The macrolide ring is often linked via a hydroxyl group to
an aminosugar unit

* The macrolide ring is probably derived from acetate and
propionate.

* They are often mixtures of closely related compounds.

» Streptomyces are the usual producing organisms, and to
date over 200 polyenes have been claimed

Qﬁk‘\ﬂw * Candida albicans is susceptible to the polyenes
* Cutaneous, intestinal and vaginal infections of Candida

——




2.C
Amphotericin B: formed of 16 acetate units ( 1 AcetylCoA +

%X\gd— 15 MalonylCoA - ); macrolactone ring
followed by glycosndatlon withD-mycosamine via OH at C-19

N\ Acetate "\ Propionate A \‘\A—\‘\ Q w ﬂaOX




Nystatin A,

D-mycosamine
nystatin A,



