N L
e el ) ] 321
Alne iyl doile

ol e | il |
2019 duiunsd




il Al (el A0 el () (et | el | i 2 g
ated i o | b | 92l 1§

(AalS 150) 4 aladV) Aallly o 4 el 2allly (adlall

AUl Jadii 5 cAeiall

(J220) A Hall ¢ a9 (40 B

Al all A

Al Aaad

Al Calaal

Aol ) (8 il alel) xgiall

(a5l - Gl il aaf) Aadlal)

2 el s jaliadl) 4l

,@\)A\J laall 448 &M\M@(QS)Q; B 1Y Gall Cladia e

il | J ol o bt | 251 9l
Ay da g i) Led 8l g5 A ¢A 3alaiW) g A pall el & ganll i Alaal) Jus

dagiall g dalall Jpa) o adinall el Canll Tyl 4 i 505 Sl dndl o &
WDl 5 (35 5ll 5 Aamgriall 5 () 4 yrall ALY 5 elaliin]  Alay) s (e lgdde o jladiall
.:\T)Ax::\A})L\)iﬂh.u)wdl.ujid}ilﬁgigﬁdﬂeﬁjiﬁ)&i&ﬁw\Q)S_.g‘ﬂi
s cale o le gdang - Caay o - JKEY 5 o gl 483 5 Janzall ae ) 8 el ye danall o S5
Times New ) by (12) ball ana s 4w jall 220 (Arial '‘Body') bass (14) ball ana
Ay sy 43l (Roman

Agaliay Y1 i) 5 o ghiadl Jais () 5 cdapmaal) LSl L da o JISEY1 5 Jlaall o 65
Uil a iy (APA) S jaY) il ale damen dals ava G5l Ay La jile a0 66 0
(Y sl e Gl Al aad pall s sobiad) s dsdiall i Caalll

2

.....

madl lsie S Ly el On B gl g o il aul Sh aal sl i
Andiall a8 g e jall by il Glas il lag can siall sl il anls le s

aal SH sl aal e lgha g (sl daadall Gl paigell (EMall) Sl sall aladial e
A A dAlaall anl S A ARl lsie & ala gu ol &l RS Ol Alad) calba
Aadiall ob il Sy il Hlag canell & S calall

el all AlSia Cpaaatly Cuny (ARlS 150) 293s (A Al g A pal) uialll edle Ealill aag
Ales (A Al LSl auzmg s Al all il cdad jall dpagia s ol Hall i ) Caagll
(GllS Gaed) Gaalall

1 1
N

K/
0%*

K/ K/ K/ K/
L X X I I X 4



ainied | sl |

daus 4 info.jmbush@bmu.edu.ly sl o) i A ( Word + Pdf ) L5 i< Gandl Sy
Al dlee Gl ¢ alall A8l Sl ol i) & jeday Eusy CD (e

somall Jase B IS (Anall g o 29 5a) 2l Afing 385 2 3 g8 Cinal) s A
L i) aalall 1A

Aaall (55l daala Alae il ) g5 Ja gy Y dgalall 43 ) 1) &35 Jiy Y

sy il Jlaa (b pabaidY) (53 (e p&ad o m e o Line Gl Jof Alla
Al sae Jsn agil )l el @y illy sl Canll aul agale o y2d Vg i 4y o aa jliidl
e paa aSadll (el g dgple Cojlaiall dmgially Gl ol Sl (2 dpalal) diady (anl
Lgade (e dlaall & ] Gall da Bl

2o gayg omll ALY U (e Cped IS Lgeae e il Ay 3aBla )8 Calll lads
a4 i (sl 2aell 6B ) 5 ¢ il

a3 SLaatll el jaY Canldl I clbaadall @lls Jus 5 ecppefaall (e cllaade 3555 Alls b
2l 3 e Laliadl sae JUA Aaall dlad () e lgan s

Ofalll ) ol Y s s e 38 sall 23 Al il sy

Lelaal ol )l e uad (g e 5 Sisan s il 53 (e iy Lasd 83 1) IS8Y)

(AT e Alaall 35 el 3 gall e () S Hs Y

($200) 5 cbad JaIs o Sialdl S 1) (ad Sl (J.2400) o8 flae ding 533 A el aby
- bl ) e Joenall QoA Ll (L Lle Ll 7 A (e Galll 1Y (S5 el Y 0
¥ £Ma) and) ,0011-225540-001 a5 ¢ s ks - (uai N £ oAl cApalill g 5 ail) i jucaa
(2 dlas

Alaall 4 Sl 4SLall (3 gia () 5] pads Alaall (85 ) suliiall ) sall pren

info.jmbush@bmu.edu.ly

00218913262838

Alae Gl #3a
Aaall (g jlat daals Aaa a3 )
Dr.salahshalufi@bmu.edu.ly

Al e ) ) AT sl g a5 5k el Al i 3

(S g 5 Aaall (g e Aol Aladly Galad) S5 SV 3 5l e 0l sall aas s s

v

<

AN NI



https://ws01.server.ly:8443/smb/email-address/edit/id/985
https://ws01.server.ly:8443/smb/email-address/edit/id/985
https://ws01.server.ly:8443/smb/email-address/edit/id/986

THE THERAPEUTIC VALUE OF HIBISCUS
SABDARIFFA LINN. IS IT FACT OR FICTION?
(MINI REVIEW)

Towfig H. Ben Ismail
Department of pharmacology, faculty of medicine. Benghazi University

Abstract:

Many literatures reported that, Hibiscus sabdariffa Linn.(Roselle) isa plant contains
proteins, fats, carbohydrates, flavonoids, acids, minerals and vitamins. It has also been
reported that, the plant has an antihypertensive, hepatoprotective, antinyperlipidemic,
antibacterial, anticancer, antioxidant effects and many other therapeutic impacts. It
has been used in herbal folk medicine as a mild laxative, sedative and diuretic . The
calyx of the plant was used as a refreshing beverage (Hibiscus tea) in many countries.
The present mini-review focused on certain phytochemical and pharmacological
therapeutic effects of the plant reported lately in different reviews and literatures, to
emphasize on the truth of its medicinal effectiveness and roll out any fiction.

Key words: Hibiscus sabdariffa Linn., Hibiscus tea, Herbal folk medicine, Roselle,
calyx.
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Introduction:

Traditional medicine is explored extensively since ancient times and the use of
medicinal plants and their phytochemicals for treating various diseases is well
decomented*®. Hibiscus sabdariffa Linn. is an indigenous plant native to Asia (India
to Malaysia) and tropical Africa. The plant is widely grown in tropics like Caribbean,
Central America, India, Australia, Brazil, Florida, Philippines, Hawaii as a home
garden crop, In Sudan, it’s a major crop of export especially in western part’. Hibiscus
sabdariffa Linn. is the latin name while in English-speaking regions in addition to
Roselle it is called as Sorrel. In North Africa and Near east, Roselle is called Karkade
or Carcade’ and it is known by these names in the pharmaceutical and food flavoring
trades in Europe’. Many other names worldwide are also present.

In Egypt, Sudan and Arab world, Hibiscus tea from the calyces, is known as
Karkade’' and is served as both hot and cold drink and commonly used to make jellies,
jams and beverages®. In literature of India, different parts of the plant been reported
to manage hypertension, fever and liver disorders, traditionally it has been used as a
purgative, sedative, diuretic, and antiseptic’.The world's best Roselle comes from
Sudan, but the quantity is low and poor processing hampers quality, Mexico, Egypt,
Senegal, Tanzania, Mali and Jamaica are also important suppliers but production is
usually used domestically?.

In Vietnam, the young leaves, stems and fruits are used for cooking soups with
fish or eel®. In France it can be found in markets as flowers or syrup where there are
immigrant communities, the red calyces of the plant are increasingly exported to the
United State and Europe, particularly Germany, where they are used as food
colourings®. In Nigeria to make a refreshing drink known as zobo a natural fruit juice
of pineapple, watermelon and ginger are added to the herb. In Lebanon toasted pine
nuts is added. Rosella jam is made in Queensland-Australia as a home- made or
specialty product sold at fetes and other community events”.

Many phytochemical and pharmacological studies on the different parts of the
plant have been established, some of these have found that anthocyanins are believed
to be the antihypertensive compounds of the plant®, others have found that Roselle
may be hepatotoxic in high doses’. More studies are needed on animal and human
subjects to emphasize on this annual herbaceous shrub therapeutic values.

HIBISCUS TEA. ROSELLE SYRUP.



Basic botanical descriptions of Hibiscus sabdariffa linn.:

The plant order is (Malvales), the family is (Malvaceae-Mallows), while the genus is
(Hibiscus) and the species is (Hibiscus sabdariffa Linn.), it's about 3.5m long . It has a
profound penetrating slim roots and smooth cylindrical typically dark green to red
stems. Leaves are alternate, 7.5-12.5cm tall, green with reddish veins and long or
short petioles. Flowers born singly in the leaf axils are up to 12.5cm wide, yellow
with a rose or maroon eye and turn pink as they wither at the end of the day, they take
6 months to mature. The typically red calyx consist of 5 large sepals, they begin to
enlarge at the end of the day, 3.2-5.7cm long and fully enclosed the fruit. The fruit is
velvety capsule, which is green when immature each containing the seeds. The
capsule turns brown and splits open when mature and dry. Seeds are kidney-shaped
light brown® .

Phytochemical constituents of different parts of Hibiscus sabdariffa linn.:

The leaf contains protein, fat, carbohydrate, fibre, ash, calcium, phosphorus, iron,
thiamine, BR-carotene, riboflavin, niacin, B-sistosterol, iso-propyl alcohol, methanol,
ethanol, malic acid, and ascorbic acid'. The major pigment identified in the flower is
daphniphylline, in addition three water soluble polysaccharides such as arabinans
have been isolated from flower buds®. The calyces are rich in acid and pectin. Analysis
of calyces has shown the presence of crude protein and minerals such as iron,
phosphorus, calcium, manganese, aluminium, magnesium, sodium and potassium.
Mucilage, Calcium Citrate, ascorbic acid, and flavonoids are also present.
Seeds contain fat, starch, cellulose, cholesterol, ergosterol, carbohydrates, ethanol,
nitrogen, isopropyl alcohol and dietary fibre which content were found to be high.
Minerals like phosphorus, magnesium, calcium, and amino acids as lysine and
tryptophan were found in the seeds too. Seed oil is rich in unsaturated fatty acids
(70%), of which linoleic acid constituted 44%. Steroids and tocopherols have been
found too in the seed oil*.

Roselle seeds were found to be a good source of lipid-soluble antioxidents.
Roots of Roselle contain tartaric acid and saponin®.

flower of Hibiscus sabdariffa linn.
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Leafs of Hibiscus sabdariffa linn.

seeds of Hibiscus sabdariffa linn.

Roots of Hibiscus sabdariffa linn.



Some pharmacological properties of Hibiscus sabdariffa linn.:
a. Antihypertensive impact:

The aqueous extracts of the calyx showed a dose-dependent decrease in mean arterial
pressure of the rats due to a vasodilator effect on the aortic rings which could be
mainly mediated via the endothelium derived nitric oxide-cGMP relaxant route and
inhibition of calcium influx into vascular smooth muscle cells®. In total, 390
participants effects of sour tea Hibiscus sabdariffa on arterial hypertension in a meta-
analysis of randomized controlled trials have shown a significant effect in lowering
both SBP and DBP®. A daily consumption of Hibiscus tea (Tisane), lowers BP in pre-
and mildly hypertensive adults and proves to be as an effective component of the
dietary changes recommended for people with these conditions™. In a comprehensive
review of animal and human studies, the extracts of Hibiscus sabdariffa were found to
be promising as a treatment of hypertension and hyperlipidemia’.

The competitive Angiotensin converting enzyme inhibitor activity of the plant
anthocyanins 1 and 2 isolated by bioassay-guided purification ,is in good agreement
with the folk medicinal use of Hibiscus sabdariffa calyces as an antihypertensive’.
The investigation of the water extract of the dried calyx of Hibiscus sabdariffa and
Hibiscus anthocyanins on left ventricular myocardial capillary length and surface area
in spontaneously hypertensive rats (SHRs), have shown that the beneficial effect of
Hibiscus sabdariffa on high blood pressure in (SHRs), could be mediated through a
reduction in the diffusion distance between capillaries and myocytes, as well as new
vessel formation®2.

b. Hepatoprotective impact:

It has been reported that, the water extract and anthhocyanins of Hibiscus sabdariffa
have a protective effect against Paracetamol induced-liver damage'® while the anti-
hepatotoxic activity of Hibiscus sabdariffa extract in Streptozotocin diabetic rats
could be partly related to its antioxidant activity and the presence of flavonnoids™.
Consumption of Hibiscus sabdariffa reduced obesity, abdominal fat, serum FFA and
improved liver steatosis, the plant could also act as an adjunctive for preventing
obesity and non-alcoholic fatty liver™.

c. Antihyperlipidemic impact:

An aqueous extracts from the dried calyx of Hibiscus sabdariffa have shown a
hypocholesterolemic and antioxidant effects in hypercholesterolemic rats™®. A study
to investigate the hypolipidemic impacts of Hibiscus sabdariffa Linn. sour tea in
patients with diabetes compared them with those of black tea in a sequential
randomized controlled trial, showed that sour tea has improved blood lipid profiles in
patients with diabetes'’. A randomized clinical trial, Hibiscus sabdariffa extract has
also shown a therapeutic value in management of hypercholesterolemia®®, while in
another comprehensive review of animal and human studies , extracts of Roselle were
promising as a treatment of hypertension and hyperlipidemia’.

d. Antioxidant impact:

Using a liquid chromatography /quadrupole-time-of-flight mass spectrometry method,
eight accessions of Hibiscus sabdariffa have been evaluated for their antioxidant
activities and found that the plant accessions exhibited a powerful antioxidant
activities'™, while the Hibiscus sabdariffa antioxidant capability as a powerful
chelating agent of ferrous ions in aqueous and alcoholic extracts was demonstrated



remarkable®. The antioxidant and free radical scavenging effects of two fractions of
ethanol extract obtained from Roselle dried flowers were evaluated and found that
both fractions scavenge hydrogen peroxide (79-94%) at the dose of 500micro gram,
similarly, the extracts showed inhibitory (70-80/%) effects on superoxide anions
radicals(O) at a dose of 1000micro gram?’. The rich flavaonoids and polyphenolic
content of the plant makes it a strong antioxidant, the antioxidant property of Hibiscus
sabdariffa in shattering out the free radicals generated as a result of oxidative stress
helping for brain health and as a solution for most of the cognitive aliments were
discussed  and reviewed*’

e. Antidiabetic impact:

Hibiscus sabdariffa extracts have shown therapeutic promise in the prevention of
Metabolic syndrome (an obesity-associated collection of disorders each of which
contributes to cardiovascular risk), mostly because of the several polyphenols present
in the plant?®. The Roselle calyx extract has shown too an enhancing effect on insulin
secretion in normal and Streptozotocin- induced diabetic rats*>. As already known,
that Hibiscus sabdariffa polyphenol extracts are beneficial for diabetic kidneys, an
improvement in diabetic nephropathy via attenuating renal epithelial mesenchymal
transition in diabetic rat model and HK-2 cells have been confirmed®.

f. Anticancer impact:

On a panel of human tumor cell lines of multiple Myeloma(MM) cells and oral
squamous carcinoma (OSCC) cells, Hibiscus sabdariffa was assessed, in both the
plant has impaired cell growth, exerted a reversible cytostatic effect and decreased
cell motility and invasiveness. The results suggest that Hibiscus sabdariffa may be a
potential therapeutic agent against human squamos cell carcinoma and multiple
myeloma cells®. Further data has indicated that Hibiscus leaf polyphenolic extract,
could be developed as a human antimelanoma agent.?® In addition it has been also
found that the Anthocyanin-rich extract from Hibiscus sabdariffa inhibits N-
Nitrosomethylurea-induced Leukemia in rats?’. While in vitro transwell assay
revealed that a dose —dependently Hibiscus sabdariffa leaf extract inhibited the
migration and invasion of human lymph node carcinoma of the prostate cells under
non-cytotoxic concentration.

g. Other Impacts:

Oral administration of ethanol extract at the dose of 800mg/kg significantly reduced
the number of contortions and stretching induced by acetic acid in mice, the ethanol
and the vacuum dried extract of Hibiscus sabdariffa 200-800mg/kg p.o decreased the
yeast-induced fever in rats, while plant extract has no effect on carrageenin-induced
paw edema in rats. These results suggest that ethanol and aqueous extracts(vacuum
dry) of Hibiscus sabdariffa calyces possess an antipyretic activity in experimental
animals through mechanisms that are different from that of aspirin®. Furthermore the
study of the antinociceptive, anti-inflammatory and antidiarrheal impacts of the
ethanol calyx extract in mice confirmed and supporting its uses in folk medicine®. On
the other hand the inhibition of intestinal motility by methanol extract in rats showed
a significant dose dependent relaxant effect on rat ileal strip comparable to the effect
shown by nifidipine and papaverine as reference compounds®. Caution should be
carried out with the use of Hibiscus sabdariffa during pregnancy and lactation, until
further human studies is conducted to confirm plant safety, however there is in vitro
signals from animal studies, that seeds of Hibiscus sabdariffa have a lactogenic



effect®. Effect of zobo drink (H.sabdariffa water extract) on the pharmacokinetics of
acetaminophen in human volunteers was studied and the results showed no statistical
significant changes in the absorption parameters as t 1/2, Tmax, and AUC after
administration of zobo, so further investigations are required to roll in or roll out the
plant clinical significance over acetaminophen pharmacokinetic profile®*. On a
healthy human volunteers Hibiscus sabdariffa studies shown a decline in diclofenac
excretion®** and a reduction in chloroquine bioavailabilty®. The Polysaccharides of
Hibiscus sabdariffa flowers can induce proliferation and differentiation of human
keratinocytes.®® Nootropic activity of calyces of Hibiscus sabdariffa linn. was
evaluated in mice, the plant elicited an anti-amnesic effects, which might prove to be
a useful memory restorative agent in the management of dementia seen in elderly, the
underlying mechanism of action might be ascribed to its anti acetylcholinestrase
activity™.

The neuropharmacological sedative activity of the aqueous extract of Hibiscus
sabdariffa is because of its psychoactive substances that are sedative in nature and
which participated to its use in folk remedies®. In a laboratory study Roselle cold
extract or syrup treatment, showed an anticlastogenic effect upon the chromosomes
damage while hot extract has not, using a variety of short-term bioassays*. While in
other different research, Hibiscus sabdariffa cold (25°C) and hot (90°C) water extract
were prepared to determine their phytochemical and physiochemical properties, in
general both cold and hot extractions showed similar phytochemical peculiarities,
however color degredation was less under cold extractions**. The inhibitory effect of
Roselle calyx extract and protocatechuic acid against susceptible and antibiotic-
resistant Campylobacter Jejuni, C. coli and C. fetus in agar plate and ground beef was
examined and data showed, that roselle calyx extract and protocatechuic acid may be
used for meat food to prevent contamination from Campylobacter and aerobes, as
well as to delay lipid oxidation*”. Roselle water and ethanol extracts was tested with
Bacillus subtilis, Staphylococcus, and Escherichia coli, the inhibition of Roselle
ethanol extract against B.subtilis and S.aureus was slightly higher than that of water
extract, while E.coli was strongly inhibited by the Roselle water extract*. Others have
reported an antimicrobial impact of Hibiscus sabdariffa extract against six Escherichia
coli and two Klebsiella pneumoniae uropathogenic strains isolated from patients with
recurrent urinary tract infections**. The potential haematological impacts associated
with the administration of water leaf extract of Hibiscus sabdariffa was evaluated in
Albino rats, the plant showed a reduction in haemoglobin concentration, packed cell
volume, white blood cell count and platelet count without showing any heamostatic
effect on bleeding time neither clotting time or prothrombin time and partial
thromboplastin time*. The anti-ulcerogenic property of ethanolic extract of dried
calyces in different ulcer models in Wistar albino rats, showed an ability to protect
against Indomethacin-induced gastric ulcer models through an antisecretory and
antioxidant mechanisms attributed to the phytochemical constitutes present in Roselle
calyces®®.In male Wistar Rats, Water fraction of Roselle calyx and ethyl acetate
fraction was effective as an anti-hyperuricemic agent, the ethanol extract of Roselle
calyx and its fraction had a uricosuric impact similar to Probenicid,while the best
uricosuric effect was showed by ethyl acetate fraction*”. Roselle is rich in
phytochemicals as it well known, and it has been reported that, the plant is able to
modulate obesity via its antioxidant mechanism and reduction in adipogenesis, it has
also a significant impact on lipid metabolism, fat absorption, excretion, and obesity
related enzymes®®. The chronic administration of aqueous extract of flowers of
Hibiscus sabdariffa on the histology of the kidney and some biochemical indices of



renal function in male Wistar rats maybe toxic to the kidney.*® Finally an immune -
enhancing activity of polysaccharides from Roselle have been demonstrated which
significantly promote the proliferation of spleen cells induced by Con A and LPS and
activate macrophages through MAPK and NF- Kb signaling path ways™.

Conclusion:

Most of the results of the phytochemical and pharmacological studies, researches, and
evaluations have consolidated and supported the facts of plant therapeutic traditional
uses. Roselle may prove to be useful for more laboratory and clinical evaluation to
develop new therapeutic agents on a scientific groundwork. Introduction and
commercial cultivation of Hibiscus different varieties is also recommended in
countries, where climate and soil allow.
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