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Abstract: The phytochemical analysis showed thidtbiscus rosasinensis contained  tannins,
anthraquinones, quinines, phenols, flavanoides, alkaloids, terpenoids, saponins, cardiac glycosides, protein, free
amino acids, carbohydrates, reducing sugarsicilage essential oils and steroids. The previous
pharmacological studies revealed thhbbiscus rosasinensispossessed reproductive, antidiabetic, fibrinolytic,
hypolipidemic, antioxidant,antiinflammatory, antipyretic, analgesiammuncomodulatory, anticonvulsant,
antidepressant, memory enhancement, cytot@datmicrobial,antiparasitic,dermatologicalanti-haemolytic

urinary, hepatoprotective, neuroprotective, antitussive and many other effects. The current review will discuss
the chemical constituents, pharmacological effects and therapeutic importa#ibésofis rosasinensis.
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I. INTRODUCTION :

Herbal medicine is the oldest form of healthcare known to mankind. Herbs had been used by all
cultures throughout history. As a result of accumulated experience from the past generations, today, all the
worl doés cultures have dmedienePlentssre & wluable souwde efdagvide ranffle her b
of secondary metabolites, which are used as pharmaceuticals, agrochemicals, flavours, fragrances, colours,
biopesticides and food additijés40]. The current review will discuss the chemical counstits,
pharmacological effects and therapeutic importandeilniscus rosasinensis.

Plant profile:

Synonyms:

Hibiscusarnottii Griff. ex Mast; HibiscusboryanusDC.; Hibiscuscooperiauct; Hibiscus festals Salisb,
Hibiscusliliiflorus Griff. ex Mast, Hibiscusrosiflorus StokesandHibiscusstorckii Seenj41].

Taxonomic classification:

Kingdom: Plantae,Subkingdom: Tracheobionta Superdivision SpermatophytaDivision: Magnoliophyta
Class Magnoliopsida Subclass Dilleniidae, Order: Malvales,Family: Malvaceae Genus Hibiscus Species
Hibiscus rosasinensif42].

Common names:

Arabic: Bent EL-Kunsil, Ward EFJemal ,Khatmah SiniyahHab misk SeniPooqgSeni;Chinese: Zhu jin, Da
hong hua, Fo sang, Fu saiitnglish: Chinarose, Chinese hibiscus, Hawaiian hibiscus, hibiscus;ob&hina;
French: Hibiscus de Chine, Hibiscus rose de Chine, Rose de Clieaman: chinesischer Roseneibisch;
Italian: Rosa della CinajJapanese Aka-bana, Fusou, Haibisukas®ortuguese rosadaChina; Spanish
clavel japonésSwedish hibiscu$43].

Distribution:

The probable origin of the plant was tropical Astayas cultivation in China, Japan and the Pacific
islands for an equally long time, it was generally thought that it was originated in South China. The plant with
deepred flowers is believed to have an Asian origin, hence the mnasassinensianeaning 'rose of
China.Now it is widely cultivated43-46].

Traditional uses:

In medicine, the red flowered variety was preferredkoots and leaves, were anodyne and
emmenagogue. They were used to regulate menstruation and stimulate blood cirdud@ves. were also
used asmbortifacientand to stimulate expulsion of placenta after childbiRlower were used for regulation of
menstrual cycle, for liver disorders, high blood pressure as antitussive, in stomach pain, for eye problems, as
abortifacient and as an aphrodisiac. Young leaves and flowers were used in headache. Decoction of leaves, root
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and fruits were helpful in treatments of arthritis, boils and coughs. Fruits were employed externally in cases of
sprains, wounds and ulc43-50].

The leaves oHibiscusrosasinensisvere used for the treatment of dysentery and diarrhea, to promote
draining of abscesses and as analgesic in the traditional medicine of Cook Islands, Haiti, Japan afsiLMexico
Flowers of the plant were used in diabetes, epilepsy, bronchial catarrh and [Ep&3]y The flowers have
been reported in the ancient Indian medicinal literature with beneficial effects in heart diseases. They were
refrigerant, emollient, demulcentaphrodisiac and emmenagogue. Petals were used to stimulate thicker hair
growth and to prevent premature graying, hair loss and scalp disorders. It considered as a natural emollient hair
conditioner and was used in hair washes, treatments and vinegarfontiee haj54-55].

Parts used:Whole planf9].

Physicochemical characteristics:

The physicochemical parameters of the root extract: loss on drying 0.53%; ash values: total ash 7.75%, acid
insoluble ash 0.75% and water soluble ash 6.32%); extragives (chloroform soluble extractive 2.80%,

water soluble extractive 5.30%, carbinol soluble extractive 15.60%, ethanol soluble extractive 2.60% and
petroleum ether soluble extractive 1.45%) and swelling Index[363%

Chemical constituents:

The preliminary phytochemical analysis showed tH#tiscus rosasinensiscontained tannins,
anthraquinones, quinines, phenols, flavanoides, alkaloids, terpenoids, saponins, cardiac glycosides, protein, free
amino acids, carbohydrates, reducing sugarts;ilage essential oils and steroj8%-61].

Hibiscus rosasinensiscontained cyclopropanoids, methyl sterculate, me2Ayydroxy sterculate2-
hydroxysterculate, malvalate and bsteosterol. The major anthocyanin in the flower was cyanighin
sophorsidg62].

Quantitative phytochemical evaluation of the flowers Hilfiscus rosasinensisrevealed that the
amount of flavonoids was 0.171 mg/g, total phenolics 0.092 mg/g, tannins 0.073 mg/g, carbohydrates 0.356
mg/g, protein 0.247 mg/g, thiamine 0.072 mg/g, niacin 0.075 mg/g, ascorbic acid 0.0339 mg/g, riboflavin 0.087
mg/g, calcium 0.027%, phosphorus 0.4113% and iron 0.7783p

The flower extract ofHibiscus rosasinensi§Red) contained 0.678+0.14% phenols, 0.51+0.16 %
alkaloids and 7.5+0.20 % tannins. While , the flower extract Hddiscus rosasinensis(White) contained
0.680+0.11% phenols, 0.50+0.18 % alkaloids and 8.9+0.21 % tannins, and the flower exttditisodis
rosasinensigYellow) contained 0.678+0.16% phenols, 0.48+0.16 % alkaloids and 8.5+0.20%|[t@dinins

Total phenolic cotents of leaves and flowers éfibiscus rosasinensisvere:301 + 21 and 735146
mg gallic acid equivalent /100gespectively, ascorbic acid equivalent antioxidant capacity (AE&C)the
leaves and flowers wer86 + 35 and 640 + 56 mgascorbic acid100grespectively, total anthocyanin content
(TAC) in the flowers wa®84 + 17 mg cyanidin3-glucoside equivaleft00g, and ferriereducing power
(FRP) of flowerswas4.0 + 0.3 mggallic acid equivalenrt100d 65].

The flowers contairee four types of flavonoids, rutin, quercetin, kaempferol and myricetin, their
contents in methanol extract weif66]. 4104.0, 7.6, 361.¢

The flowers also contained substantial quantities of proanthocyanidins and anthdéyaniviany
compounds were isolated from the flowers included cyclopeptide alkaloids, vitamins, thiamine, riboflavin,
niacin and ascorbic adéB-69]. Crushed red and magenta flower varities yield garplish dye, anthocyanin
pigment and cyandin diglucald, while many flavanoids and cyanidin compounds (quer8etiiglucoside,
quercetin 3,7iglucoside, kaempfere3-xylosyglucoside, cyanidin 3,5 -diglucoside and cyanidiB-
sophorosidés-glucoside) were isolated from other variefi@g-71].

Fresh flowers ofHibiscus rosasinensigyave 0.30 0.50 v/w % essential oils. Many constituents were
identified in the essential oils included: lodoundecane: 50.568%, neopentane: 7.641%, 2tdméthyl 3-
pentanone: 1.556%, t#enzenedicarboxylarid isodecyl octyl ester: 11.056%cgclopentylethanol: 2.404%,
2-propeonic acid, 4 butanediyl ester: 1.543%;@openamide: 1.543%,-tetrazol2-ylethanone: 3.993%,-4
trifluoroacetoxyoctane: 1.480% and amylnitrite: 3.9932%.

Methanol and ethanol &act of Hibiscus rosasinensisshowed total phenolics 61.45 + 3.23 and 59.31
+ 4.31 mg/100g as gallic acid equivalent, total flavonoids 53.28 + 1.93 and 32.25+1.21 mg/100g as catechine
equivalent, respective]ly3].

The extracted mucilage was slightlylidgle in water and a dispersion of it yielded a brown, slimy
solution and it was practically insoluble in ethanol, acetone and chlorofod® w/v suspension of Hibiscus
mucilage in water gave a pH of 6.5. MucilageHibiscus rosasinensiscontained Ahamnose, [Zyalactose,
DZyalactouronic acid, andBlucuronic acifi74-76].

The metals in decoction oHibiscus rosa sinensisleaves were determined by atomic absorption
spectrophotometer, they were included: Sodium 12®84.2, Potassium 612:9787.2, Calcium 748.3
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907.5, Magnesium 574.8877.9, Iron 1.16 2.53, Zinc 1.32- 1.92, Cobalt 1.25 1.68, Manganese 0.147
0.188, Chromium 0.142 0.164, Nickel 0.244 0.496, Copper 0.1070.129, Lead 0.087 0.122, Cadmium
0.058- 0.064, Barium 1.67 2.45 and Aluminum 0.2990.472 mg/100f7]. 8Nonynoic and Sdecynoic acids
and their methyl esters were isolated froenstbark[78]. Carotene and taraxeryl acetate argltpsterol were
isolated from leaves and stem bark of the pleaijt

Pharmacological effects:
Reproductive effects:

The benzene chloroform and alcoholic extracts of the flowetdilwtcus rosa sinesidecreased the
spermatogenic elements of testis, and epididymal sperm count, when administered (ip) at two different dose
levels (125 and 250 mg/kg bw) to adult male albino mice for 20 days. High content of testicular cholesterol may
be due to lowered andgen synthes[80].

The effect of ethanol, chloroform, ethyl acetate extracHifiiscus rosa sinunsiswas studied on
spermatogenesis and sperm parameters on mice. Administration (Sc) of 125mg/kg bw of ethanol, chloroform
and ethyl acetate extract for three consequence days caused marked to significant decrease in testis weight and
sperm count and sparviability[81].

The effects of oral administration of agueous and alcoholic extracts of flowetébistus rosa
sinensig250 mg/kg bw/day, for 30 days) on the reproductive organs of male rats were studied. The results
indicated that the weights of tiestis, epididymis, ventral prostate, and seminal vesicle of the treated animals
were not significantly different from those of the controls. The testis and epididymis of the rats also showed
normal histological features, irrespective of treatment. Naudgmh toxicity of the extracts was discern[BE.

The benzene chloroform and alcoholic extracts of the floweHilm§cus rosasinensis(125 and 250
mg/kg ip) in mice for 20 days decreased the spermatogenic elements of testis and epididymal spehn count.
also markedly increased the content of testicular cholesterol which may be occurred due to lowered androgen
synthesis. The increase in the weight of accessory reproductive organs indicated the androgenicity of the plant
extrac{80].

The effect of cally administered aqueous crude extracHifiscus rosasinensig500 mg/kg bw) on
reproductive organ was studied in mice. The treatment caused reduction in the weight of testis, epididymis and
sperm density significantly. Serum testosterone level adedined, the fall in density of sperms and that of
testosterone level were correlated to one another. Histologically, testis in mice treated with the plant extract
showed alteration in the seminiferous tubules included decrease in thickness and figasityral epithelium
and hypertrophy in majority of cells, the lumen showed negligible presence of sperms in the treated animal as
compared to contrf83].

The effect ofHibiscus rosasinensison the estrous cycle and reproductive organs was studied in
female albino rats. The benzene extract of the flowers disrupted the estrous cycle. Treatment for 30 days
resulted in a significant (P<0.05) reduction in the weight of the ovaries, uterus, and pituitary gland.
Histologically, ovarian follicular atresia anderine atrophy were observed. Treatment resulted in degranulated
gonadotrophs in the pituitary, the effect was ddspenderjg4].

The benzene extract bfibiscus rosasinensisflowers administered intraperitoneally at the dose levels
of 125 and 250 mg/kg bw to adult female mice, resulted in an irregular estrous cycle with prolonged estrus and
metestrus. An increase in the atretic follicles and the absence of corpora lutatethdhe antiovulatory effect
of the extract. The extract also showed estrogenic activity in immature mice by early opening of the vagina,
premature cornification of the vaginal epithelium and an increase in uterine p88ight

Ethanolic extracts (50%gs well the benzene extracts, dibiscus rosasinensigeduced significantly
the glycogen contents in the uterus of adult rat, dose dependently. Benzene extract seemed more potent. These
effects were due to antiestrogenic nature of the exfB&its

The postcoital antifertility properties of benzene hot extracts ldibiscus rosasinensis flowers,
leaves, and stem barks, were investigated in female rats. Only extracts from the flowers of the plant were 100%
prevented pregnancy. The flowers collectedirduthe winter showed the greatest potency, followed by those
collected in the spring, rainy season, and summer, in decreasinfS@tder

Benzene extract dflibiscus rosasinensisflowers, administered during day4lof gestation, exerted
antiimplantaton effect without affecting the tubal transport of zygote. On day 4, normal number of blastocyst
was present in the uterus, but they did not implant. However, {pgrareability of the endometrial capillaries
which is the earliest known response of a réeependometrium to any kind of deciduogenic stimulus was
inhibited by the extract. Ovarian structure exhibited signs of luteolysis. Inadequate progestational development
of the endometrium due to interference with the conditioning of the uterus withspeom®e during prenidatory
phase of pregnancy was suggested as the plausible cause of themdiicad implantation failu{&8].
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The antifertility and estrogenic activity of ethanolic extract of the rootdilsiEcus rosasinensiswas
investigated. A tsong antiimplantation (inhibition 100%) and uterotropic activity was observed at the dose
level of 400 mg/kg bw. Histological findings gave further documentation to the [@Slilts

The benzene extract of Hibiscigsasenensis flowers was administeradiaur different dose levels
(250-1000 mg/kg bw/day) from day-4 postcoitus in mice. Aniimplantation response and associated changes
in the uterine chemical composition were studied. With an increase in the dosage of the extract, the percentage
of implantation failure increased. At the dose level of 1 gm/kg bw, the extract led to failure of implantation in
93% of the mice. The effect was accompanied by adversely altered uterine weight, its protein content and
alkaline and acid phosphatase activity. Tfiea of the extract on uterine uptake of progesterone was studied in
bilaterally ovariectomized mice treated with or without estrogen. The extract exerted neither inhibitory nor
stimulatory on uterine progesterone uptake in untreated castrated mibe lestrogeiinduced increase in the
uptake level was significantly inhibited by the extfa6i.

The antiimplantation activity of water extract of leavedHilfiscus rosasinensiswas investigated in
mice. Pregnant female mice wexéministeredvith extract (100 mg/kg bw) from days 1 to 6 of pregnancy. No
implantation sites were observed in day 15 of pregnancy. Biochemical and biophysical alterations were
observed in the endometrium in treated animals, especially on day 5, at 4:40 a.m., the day oftionplanta
sharp increase in superoxide anion radical and a sharp fall in superoxide dismutase (SOD) activity were caused
by the extract, the extract also exhibited antiestrogenic activity, as judged by increase in uterinffjeight

Oral administration of the benzene extractHibiscus rosasinensidlowers at a dose level of 1 gm/kg
bw/day from day 8 of gestation caused termination of pregnancy in about 92% of female mice. The effect
was associated with a significant fall inripderal level of progesterone and increase in uterine acid
phosphatase activity, as measured on day 10. The ovary exhibited signs of luteolysis, and the corpus luteal delta
5-3 beta-hydroxysteroid dehydrogenase activity decreased markedly. The inteecefiéct of the extract was
prevented completely by exogenous progesterone (1mg/ mouse/ day) or chorionic gonadotropin (1 1U/ mouse/
day) and partially (62.5%) by exogenous prolactin (500 micrograms/mouse/day). The extract caused resorption
of the fetusesccompanied by reduction in weight of the ovd@ak

The effect of agueous extract dfibiscus rosasinensisflowers was investigated in materfatal
outcome in pregnant rats with diabetes. The -diabetic treated group showed decreased high gensit
lipoprotein cholesterol, increased atherogenic index (Al) and coronary artery risk index (CRI), and increased
preimplantation loss rate compared to the-d@betic group. Although treatment witHibiscus rosasinensis
showed deleterious effects on dadand reproductive functions, the diabetic treated group showed increased
maternal and fetal weights, reduced Al and CRI, and reduced preimplantation loss rate compared to the
untreated diabetic gro{@3].

The effect of aqueous extract oflibiscus rosasinensisflowers (100 mg/kg from day 0 to 7 of
pregnancy, 200 mg/kg from day 8 to 14 and 400 mg/kg from day 15 to 20) was investigated on biochemical
parameters and oxidative stress in diabetic anddmametic pregnant rats. After treatment witibiscusrosa
sinensisextract, nordiabetic and diabetic rats showed no glycemic changes. The treatmeHihigitus rosa
sinensisin diabetic group was able to decrease the triglycerides and ALT levels compared to diabetic non
treated anima[94].

Antidiabetic and hypolipidemic effects:

The antidiabetic effect of ethyl acetate fractiodiscus rosasinensigpetals (EHRS) was evaluated
in experimental diabetes at a dose of 25 mg/kg bw and compared with metformin. The elevated levels of serum
glucose (398.56 + 35.78) and glycated haemoglobin (12.89 + 1.89) in diabetic rats were significantly decreased
(156.89 £ 14.45 and 6.12 + 0.49, respectively) by (EHRS) administration. Hepatotoxicity marker enzyme levels
in serum were normalized, the glgsm content was restored by regulating the activities of glycogen
metabolizing enzymes. It significantly modulated the expressions of marker genes involved in glucose
homeostasis signalling pathway. Histopathological analysis of liver and pancreasteiibe biochemical
findingq 95].

The antidiabetic effects of aqueous ethanolic extractHibiscus rosasinensiswas investigated in
streptozotocirinduced diabetic rats. Oral administration ldibiscus rosasinensig500 mg/kg) aqueous extract
to diabetic ratdor 4 weeks significantly reducdilood glucoseurea,uric acidand creatinine but increased the
activities of insulin, Geptide, albumin, albumin/gbulin ratio and restored all marker enzymes  to near
control levels. Accordingly,Hibiscus rosasinensisextract has an antihyperglycaemic effect and alleviated
liver and renal damage associated with streptozoiodinced diabetes mellitus in rg@s].

The hypoglycemic activity of the ethanol extractHibiscus rosasinensiswas studied in rats. After a
single dose of the extract, a slight but insignificant hypoglycemic effect was observed at 30 and 90 min, at 120
min it was mild but significant. After repeated administration of the extract (once a day for seven consecutive
days) a statistically significant (P<0.001) reduction in blood glucose levels was observed at 30, 90 and 120 min
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after glucose loading. The average hypoglycemic activity, after repeated administration of 250 mg/kg leaf
extract was 81%, under similar condits, the average activity of tolbutamide was 96%. At 250 mg/kg, the
efficacy of the extract was found to be 84% of tolbutamide (100 mg/kg). Repeated treatment of animals either
with tolbutamide a sulphonylurea HBlibiscus rosasinensiscaused a-3-fold improvement in glucose tolerance

as compared to those receiving only 4oz

The antidiabetic effect dlibiscus rosasinensiflower powder was studied in type |l diabetic patients.
2g flower powder ofHibiscus rosasinensis daily for 60 day significatly decrease level, mean fasting blood
glucose, post prandial blood glucose level, mean glycosylated Hb level, mean total cholesterol, triglyceride
level, total LDL and total VLDL cholesterol le\yéB].

Because fractioi3 (F3) and fractiotb (F5) weremore effective fractions among 5 fractions obtained
from the ethanolic extract dflibiscus rosasinensisleaves, they were used to study their -didbetic
properties in non obese diabetic mice. Serum glucose, glycosylated hemoglobin, triglycetesteipblood
urea, insulin, LDL, VLDL, and HDL were estimated. Both fractions F3 and F5 (100 and 200 mg/kg bw)
demonstrated insulinotropic nature and protective effect in non obese diabefi@8iice

The hypolipidimic activity of flowers extract dfibiscus rosasinensisvas studied in alloxan induced
diabetic rats. Oral administration of flowers extract in doses 50,100 and 200 mg/kg po, showed significant
improvement in dyslipidemia caused by diabetes mellitus as evidenced by reduced level aifoletsterol,
triglycerides, VLDL, LDL and elevated in HDL levels significai@9].

The effect of ethanolic extract ¢fibiscus rosasinensis(EHBS) leaves on alloxamduced diabetes
with dyslipidemia was studied in rats. Treatment of allexaluced dabetic rats with 2.0 mg/kg bw of
EHBS for 1 week significantly reduced glucose level, TC, TG and-Dland increased HBC and weight
of kidney, pancreas and liver compared with diabetic rats. A similar results were obtained when the treatment
of alloxaninduced diabetic rats continued for 4 weeks. EHBS leaves extracts, in comparison with metformin,
possessed profound hypoglycemic and hypolipidemic actijitigs

The antidiabetic, hypolipidimic, antioxidant and histopathological effectklibfscus rosasinensis
were investigatedin alloxan induced diabetes in ratslEFHR (hydroalcoholic extract of flower dfibiscus
rosasinensis 53200 mg/kg bw) possessed significant and sustained antidiabetic activity, comparable with the
hypoglycemic effecbf glibenclamide and sulphonylurea. Flower extract of HRS was more efficacious in lipid
lowering effect and in antioxidative activity than glibenclamide. After 28 day treatment with flower extract, size
of islets was significantly increased and necrosid atrophy of islets were significantly improved; also
increase in number and diameter of cell islets compared to the diabetiflgup

Blood glucose and total lipid levels were determined in streptozotocin induced diabetic rats after oral
administratbon of an ethanol flower extract dflibiscus rosasinensis Ethanol flower extract possessed
hypoglycemic effect after 7 and 21 days of oral administration of the extract. Maximal diminution in blood
glucose (4146%) was noticed after 21 days. The exttaetered the total cholesterol and serum triglycerides
by 22 and 30%, respectively. HBdholesterol was much higher increased (12%) by the extract compared to
glibenclamide (1%). The hypoglycemic activity of this extract was comparable to that of tibnére but was
not mediated through insulin relefse2].

The hypolipidemic activity oHibiscus rosasinensigoot extract was studied in triton and cholesterol
rich high fat diet (HFD) induced models of hyperlipidemia in rats. Root extract (500 mg/kdayworally),
possessed lipitbwering effect , as assessed by reversal of plasma levels of total cholesterol (TC),
phospholipids (PL) and triglycerides (TG) and reactivation of-peparin lipolytic activity (PHLA) of plasma
in triton model. The rapextract (500 mg/kg bw/ day orally) for 30 days also lowered the lipid levels in plasma
and liver homogenate and reactivation of plasma PHLA and hepatic total lipoprotein lipase activity in
cholesteralrich high fat diet mod¢103].

Cytotoxic effect:

Hibiscus rosasinensisextract possessed a protective effect against the tumour promotion stage of
cancer development. The ameliorative potential Hibiscus rosasinensis extract was investigated in
hyperproliferation and oxidative damage causedhdayzoyl peroxide and ultraviolet radiations in mouse skin.
Pretreatment withHibiscus rosasinensisextract (3.5 mg and 7 mg/ kg bw) partly restored the levels of cellular
protective enzymes (P<0.05). Besides, malondialdehyde formation and hydrogereeamxient (P<0.05)
were statistically significantly reduced at both doses. The ornithine decarboxylase activity and thymidine
incorporation in DNA were also reduced, dose dependently (P<0.05) by the plan{ &3jact

The role of gentisic acid in the aepreventive activity oHibiscus rosasinensisxtract was studied
in 7,12dimethyl benz(a)anthracene (DMBA)/croton -oiediated carcinogenesis in mouse skin viaO12
tetradecanoyl phorbdi3-acetate (TPA)nduced tumour promotion response and oxidasivess. Application
of Hibiscus rosasinensisextract 30 minutes prior to the application of croton oil twice weekly for 20 weeks
caused significant reduction in the number of tumours per mouse and the percentage ebéamogrmice.
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The latency periodor the appearance of the first tumour was delaye#iibiscus rosasinensispretreatment.
Pretreatment oflibiscus rosasinensisextract (3.5 mg and 7 mg/kg bw) and gentisic acid (2.0 microg and 4.0
microg/0.2 ml acetone per animal) restored the levelS®H, and its metabolizing and antioxidant enzymes
(P<0.05). There was also a statistically significant reduction in MDA formation a@¢ ¢dntent (P<0.05) at
both doses. The authors postulated that gentisic acid has a role in the modulatory adtibigonfs rosa
sinensisextracf105].

Thein vitro cytotoxic activity of the crude petroleum ether, ethyl acetate and methanol extracts of the
leaf and stem offfibiscus rosasinensig20-1 00 &g/ ml) was evaluated against
562). The methanol leaf extracts showed higher activitgfi/Ca | ue: 30. 9 N B62tellstrpt ml ) a
petroleum ether and ethyl acetate extracts which exhibitgbl€ 87 .6 N 0.91 and 57.6 KN
respectively. Meanwhile, stem metiwh extracts showed kg o f 79. 80 ¢ gd62niThe metlzanoh s t K
extracts produced cell death or9&2 cells by apoptogis06].

The cytotoxic activity of aqueous and chloroform extracts of flowerslifuscus rosasinensis was
investigated against MCF cell lines using MTT assay. Extracts possessed marked % inhibition of cell
viability against MCF7 cell lines in dose dependent manner. The meggviilues of chloroform extract was
46.1+2.816% and 61.88 +0.662%, aamlieous extract 42.91 +0.104% and 56.29 £0.083% at concentration of
100 and 200 e[g07]ml respectively

The aqueous extracts dibiscusrosasinesisflowers inhibited melanoma cell growth in a dose
dependent manner at concentrations that did netiathe growth of nontransformed cells. In addition, these
extracts contained low molecular weight growth inhibitory compounds bekiwiB sizg 108].

g
(

Antimicrobial effect:

The antibacterial activity oHibiscus rosasinensis flower extract was studied against human
pathogensThe results showed that the cold extract possessed a maximum zone of inhibitionBeyzllost
subtillis and Escherichia coli(17.00 = 2.91 and 14.50 + 1.71) mm respectively, followed by hot ¢xinac
againstE. coliand Salmonellesp. (11.66 * 3.14 and 10.60 + 3.09) mm respectively. Methanol extract showed
a highest zone of inhibition agairBt subtillisand E. coli (18.86 £ 0.18 and 18.00 + 1.63) mm respectively,
while ethanol extract showeutmost zone of inhibition againSalmonellasp. at (20.40 + 1.54) mm. The
crude protein from flower showed a maximum inhibitory zone ag&aknhonellasp. andE. coli (16.55 + 1.16
and14.30 + 2.86) mm respectivelyo].

The methanol, chloroform,-hexane and aqueous extracts ldibiscus rosasinensis(25, 50 and 100
mg/ml) showed antibacterial activity agair&taphylococcus epidermid{¢1-23mm), Bacillus subtilis (13-
26mm) andEscherichia coli(12-24mm). The extracts also possessed antifungal activity adaialiticans(

12-20 mm), A flavus(10-17mm) andC glabreta(0-19mm). It appeared that the methanolic extract was the
most potent antibacterial and antifungal extract, its diametersibition for the concentration of 100, 50 and
25 mg/ml were 2@26mm againsBacillus subtilis 17-24mm againstEscherichia coli 1923mm against
Staphylococcus epidermidis5-19mm agains€ glabretg 1417 mm againstA flavus and 1520 mm against

C albican$110].

The crude petroleum ether extract, ethyl acetate extract and methanol extract from the leaves, stems
and flowers of the plant were tested at concentrations ranging from 4 mg/disc to 0.017 mg/disc against
methicillin-resistantStaphylococcusureus(MRSA), Staphylococcus aureugscherichia coli Pseudomonas
aeruginosaand Klebsiella pneumoniaThe petroleum ether extract from the leaves, stems and flowers and
methanol extract from the leaves showed inhibition zones with diameters > 12 mmst dg&SA. The
petroleum ether extract from flowers at concentrations of 4 mg/disc and 2 mg/disc displayed the strongest
inhibition zones of 18.6 + 2.85 mm and 18.5 + 0.29 mm, respectively against MRSA compared with
vancomycin 30 eg/iM]. (18.0 N 0.10 mm)

The antimicrobial activity of 70% methanolic extractHibiscus rosasinensispetals was studied
against Staphylococcus aureus, Escherichia coli, Bacillus subtilis, Pseudomonas aerugind$2roteus
vulgaris Hibiscus rosasinensisshowed antingrobial activity againsk. coli and P. vulgariswith a zone of
i nhibition of 17.06 and 18. 96 mnjl12lr espectively at t he

Hibiscus rosasinensis | eaves and fl owers 95% et hyl al cohol extr
Shigella dysenteriaeffect (diameter of zone of inhibition of 11 and 12 mm respectijElg]).

The antibacterial activity of the extracts Hfbiscus rosasinensisleaves and flowers was studied
against some clinical bacterial isolates. The extract$libfscus rosasinensisflowers showed stronger
antibacterial activity than that of leaves. The maximum zone of inhibition (29 mm) was observed &gainst
aureus followed byP. vulgaris(25 mm),P. aeruginosg24 mm) andCitrobacter sp (24mm) and the lowest
againstS. typhimurium(13 mm) at the highest amount of flower extracts (100 mg/well). All the test bacteria
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responded to the extracts in a doependent maner. HoweverK. pneumoniagvas found to be resistant to the
flower extracts at the applied doses (50 and 100 mg/jxeil)).

Antibacterial activity of crude extract oHibiscus rosasinensiswas evaluated againStaphlococus
sp.Bacillussp. andescheichia coli, using agar disc diffusion method. The growth inhibitory diameters against
Staphlococusp.Bacillussp. andescherichiacoli were in the range of 12.75 + 1.17 to 16.75 + 2.1 73in

The antibacterial activity ofiqueous Hibiscus rossinensis flower extract was studied against
Escherichia coliand Bacillus subtillis The result showed that aqueous extract exerted high zone of inhibition
againstBacillus subtillis 15.00 £ 2.81mm andEscherichia colil2.50 + 1.81mm. However, hexane extract
showed the highest zone of inhibition agalBssubtillis19.86 + 0.15mm anH. coli 18.00 + 1.53 mii15].

The antibacterial activity othe methanolic and ethanolic extractHibiscus rosasinensigetals was
evaluated against dental pathog8treptococcus mutaria different concentratian The high concentration
(300 ¢l me t h aHibistus resesinensissiioyved stifong activity (27.33+1.632) against this
pathogefil16].

The antimicrobial activity oHibiscus rosasinensisextracts was examined against Gram positive and
Gramnegative bacteria and fungal strains by measuring zone of inhibiftom.leaf extract showed high
activity againstStaphylococcus aureus t very | ow concentedaotEicairBacilud . 5¢ g/ ml
subtilis. Leaf extract also showed high activity agai&ndida parapsilosisat a very low concentration
(2. 5¢ g/ ml ) Aspeogitiys aigeeltle Hibiscus rosasinensigoot extract showed high activity against
al | theted tes bacteria at very | ow concerCamdidat i on (2
parapsilosisand Aspergillus nigera t a very |l ow concent rTachophyton rfpdn. 5 g/ ml )
The flowers extract showed activity agaiBstoli and Staphylococcus aure{$2 mm) at low concentration
(2.5eqg/ ml) . FI ower ext r ac tCandidalparapsilcsiarm Aspedgillus higelataa ct i vi t
l ow concentr[®&d.i on (2. 5¢qg/ ml)

The antibacterial activities of crude petroleum ether extract, ethyl acetate extract and methanol extract
of Hibiscus rosasinensis were studied (4 mg/disc to 0.017 mg/disc) against methicékistant
Staphylococcus aureugMRSA), Staphylococcus aeus, Escherichia coli, Pseudomonas aeruginesel
Klebsiella pneumonia The petroleum ether extract from flowers at concentrations of 4 mg/disc and 2 mg/disc
displayed the strongest antibacterial activity. The petroleum ether extract from the lesmssared flowers
and methanol extract from the leaves showed inhibition zones with diameters > 12 mm againft MRSA

The methanolic leaf and flower extracts (31.25 to 500 mg/disc) were tested for antibacterial activity
againstE.coliandS. aureus.Both extracts showed increasing antibacterial property with increase in the extract
concentration. The maximum zone of inhibition observed for both methanolic leaf and flower extrdcts of
rosa sinesigat concentration of 500 mggainstE. coli (23+1.01 and 13.75+£0.99 mm), respectively. However,
against S.aureusmethanolic leaf and flower extracts ¢i. rosa sinesi@t concentration of 500 mg showed
maximum zone of inhibition (19.33+0.29 and 9.75+0.76 (607)

The antibacterial properties oHibiscus rosasinensisflower extract was investigated against four
Grampositive Bacillus cereus, Bacillus subtilis, Staphylococcus ausndlisteria monocytogengsnd four
Gramnegative bacteriaBEscherichia coli, Salmonella typhimurium Salmoae#nteritidis and Klebsiella
pneumoniag Aqueous extract of hibiscus inhibited the growttsafmonella typhimuriurtdiameter of zone of
growth inhibition: 11.5 and 9.0 mm at concentration of 100 and 50 mg/ml respectively), while ethanolic
extracts inHbited the growth oStaphylococcus aureldiameter of zone of growth inhibition: 14.0 12.0 mm at
concentration of 100 and 50 mg/ml respectial$J].

Antiparasitic effect:

The in vitro andin vivo anticestodal effects of methanol extract ldibiscusrosasinensis leaf was
investigated againstymenolepis diminutad. diminutaworms were exposed to 10, 20 and rd@/ml
concentrations of methanol leaf extract and the effects were judged on the basis of physical motility/mortality of
worms. Inin vivo study, H. diminutainfected rats were treated individually with 200, 400 andr@@tkg doses
of leaf extract for Blays. The effects were judged on the basis of reduction in eggs per gram (EPG) of faeces
and worm counts. Inin vitro test, the treatment Wit40mg/ml concentration of extract revealed prominent
anticestodal effect and caused paralysis of worms in8@B3h and mortality in 4.0& 0.21h. However,in
vivo study revealed that 800g/kg dose of extract possessed the highest anticestddel ahd caused
66.55% reduction in EPG count and 75.@0reduction in worm count in the treated anirfial8].

Dermatological effects:

The woundhealing activity of the ethanolic extract of the flowersHibiscus rosasinensis(5 and
10% w/w) was studied in rats using three different models (excision, incision and dead space wound). The
extract increased cellular proliferation and collagen synthesis at the wound site, as evidenced by increase in
DNA, total protein and totalallagen content of granulation tissues. The extiaztted wounds were found to
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heal much faster as indicated by improved rates of epithelialization and wound contraction. The extract of
Hibiscus rosasinensissignificantly (P<0.001) increased the wotlr@aking strength in the incision wound
model compared to controls. The extraefated wounds were found to epithelialize faster, and the rate of
wound contraction was significantly (P<0.001) increased as compared to control wounds. Wet and dry
granulationtissue weights in a dead space wound model increased significantly (P£D1901)

The efficacy and possible mechanism of thbutyl alcohol extract of Hibiscus rosasinensisred
flowers (NHRS) was investigated in wound healing using an exciswoahd healing model in rats,
different concentrations of NHRS, or recombinant bovine basic fibroblast growth factor (rbFGF), were applied
twice daily for 9 days. Histopathology was assessed on day 9 using hematoxylin and eosin, Masson's trichrome
staining, and immunohistochemistry for vascular endothelial growth factor (VEGF), transforming growth
factorb1 (-AGF and CD6 8. Il mmunomodul ati on by NHRS was eva
NHRS accelerates wound repair via enhancing the macropladedty, accelerating angiogenesis and
collagen fiber deposition response mediated by VEGF and (&F20].

Healing enhancing effect oHibiscus rosasinensiswas assessed by the rate of wound contraction,
period of epithelialization, tensile strength (skin breaking strength), granulation tissue weight, and
hydroxyproline content. Animals treated with the extract exhibited an 86% reduction in the wound area
compared with controls (75% reduction). The extraietited animals were found to epithelize their wounds
significantly faster than controls (P<0.002) and have shown significantly highebrgdking strength than
controls (P<0.002). The dry and wet weight granulation tissue and hydroxyproline content were also
increased significantly when compared with confri?4].

The effect oHibiscus rosasinensigfHRSF), Calotropis gigantedCGF) and Polyherbal formulation.

(HCF) (a combination of both plants eatt, petroleum ether leaf extracts were incorporated into hair cream
base prepared by fusion method) was investigated in stimulating hair growth in stress induced alopecia animal
model in comparison with minoxidil. On comparison HRSF, CGF, HCF and mdihak has been observed

that HRSF as well as HCF herbal formulation application showed better growth that the patch with minoxidil.
The hair growth studies revealed that HRSF possessed excellent hair growth promoting activity by an
enlargement of folGular size and a prolongation of the anagen phase. The hair growth activity was also
observed in CGF but less in comparison to HRSF, while the hair growth activity in animals treated by a
combination of both extracts was found to be significantly increasétn all the groups were compared
statisticallyj122].

The petroleum ether extract of leaves and floweldibiscus rosasinensisvas evaluated for its effect
on hair growth byn vivo andin vitro methodsIn vivo, 1% extract of leaves and flowers in liquid paraffin was
applied topically over the shaved skin of rats and assessed for 30 days. The length of hair and the different
cyclic phases of hair follicles, like anagen and telogen phases, were determinedrantdiffne periodsn
vitro, the hair follicles from rat neonates were isolated and cultured in DMEM supplemented with 0.01 mg/ml
petroleum ether extract of leaves and flowers. The results revealed that the leaf extract exhibited more potency
on hair gowth when compared to flower extrgi23].

The effect of ethanolic extract #fibiscus rosasinensisleaves was studied on androgenic alopecia.

The animals treated with testosterone and vehicle become alopecic from the second week of treatment, while
animals treated with finasteride and ethanolic extradtlibfscus rosasinensisdid not become alopegithe
follicular morphology gave further evidence to hair growth stimulatory effe24s

The ethanolic extract ddibiscus rosasinensidlower was evaluated as hair growth promote in female
rats. Skin was denuded with hair removing cream, electisimwers and hair clippers for ensuring complete
removal of hair. Then 2% solutions Blibiscus rosasinensisflowers were applied on shaved denuded skin
twice a day for thirty days. During this period they were observed visually for pattern of hair gtodigs and
after treatment period their skin biopiosis were taken for determination of follicular density and cyclic phases of
hair growth. On the basis of visual observation of animals and histopathology, ethanolic extidisafs
rosasinensisflowers showed shorter hair and take more time for growth and favours telogenic stage of hair
follicles as compared to control thus it showed hair growth retarding activity inspite of hair growth promoting
ong55].

Antioxidant effect:

Antioxidant potential 6 different solvent extracts oHibiscus rosasinensiswas evaluated by
estimation of total flavonoids contents, total phenolic contents, DPPH free radical scavenging activity and
percentage inhibition of linoleic acid oxidation capacity. Methanol andeltiextract oHibiscus rosasinensis
showed total phenolics 61.45 + 3.23 and 59.31 + 4.31 mg/100g as gallic acid equivalent, total flavonoids 53.28
+1.93 and 32.25+1.21 mg/100g as catechine equivalent. DPPH free radical scavenging activity was 75.46+4.67
and 64.98 + 2.11% and inhibition of linoleic acid oxidation potential 75.8 +3.22 and 61.6 = 2.01%
respectiveljj73].
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The antioxidant activity ofHibiscus rosasinensisflowers was evaluatenh vitro. The flower extract
exhibited antioxidant, hydrogeperoxide and superoxide radicals scavenging activities with V@lues of
28. 41N1.7, 36.69N2.3 anf6].32. 32N2.5 g/ mL, respectivel

The crude wateethanolic extract oHibiscus rosasinensisleaves were investigated with various
antioxidant systems. He results indicated thatlibiscus rosasinensispossessed abundant phenolic and
flavonoids contents and exhibitedcellent antioxidant activities comparing to synthetic antioxidants, butylated
hydroxytoluene and butylated hydroxyanisole (BHT, BHA). Tdtaltphenolic and the total flavonoids contents
of Hibiscus rosasinensisleaves extract reached 48.4 mg catechol equivalent and 24.26 mg quercetin
equivalent /g dry weight, respectivglys].

The crude 90% methanolic extract of themves of Hibiscus psasinensispossessed strong
concentration dependent antioxidant activithhe methanolic extract dflibiscus rosasinensisleaves also
showed high ferric reducing antioxidant pof&dj.

Radical scavenging activity of the flower extractHilfiscusrosasinensisvere determined based on
the percent inhibition of DPPH and ferric reducing antioxidant power (FRAP) assays. The results showed that
the flower extract contained high amount of antioxidant compounds and exhibited significant antioxidant
activities, depended on extraction solvents. Aqueous extract of hibiscus had high tannin and anthocyanin
contents, and showed high ferric reducing antioxidant pdé}.

The antioxidant and antigenotoxic effects of ethanol extractisiscus rosasinensis(HRS) flower
was studied by evaluation of the potential of the extract to scavenging the free radicals and inhibiting lipid
peroxidationin vitro. The ethanol extract showed a dose dependent increase in radical scavenging ability
against various free radils and also exhibited a significant inhibition of lipid peroxidatiowitro [126].

Hibiscus rosasinensispetals extracts were investigated for antioxidant using reducing power assay,
metal chelating assay, antioxidant activity of hemoglobin induced linoleic acid and scavenging of hydrogen
peroxide activity. The flavonoid rich fraction of petalsHibiscus rosasinensisshowed effective antioxidant
activity in all assay techniqugsl2].

Antiinflammatory, antipyretic and analgesic effects:

The antiinflammatory activity of ethanolic extracttdibiscus rosa sinesig125, 250 and 500 mg/kg )
was evaluatedsing carrageenin induce paw edema, cotton pellet induce granuloma and xylene induce mice ear
edema. The analgesic activities were analyzed using formalin test and writhing test; the antipyretic effect was
tested by pyrexi a i ndus @he ethayolic bextractv eshodved  gigmificant -anti n rat
inflammatory, analgesic and amtyretic effecf127].

The anti inflammatory activities of ethanol extract of flower and leaHibiscus rosasinensisvar
alba (white hibiscus) andHibiscus rosasinensisL. (red hibiscus) was determined using carrageena model.
Carrageenan was injected subplantarly 30 min before administration of each extracts (5, 50 and 100 mg/kg).
Dosing of 50 and 100 mg/kg of flower and leaf estractdibfscusrosasinensis caused significant inhibition
(P<0.05) of edema. Flower and leaftdibiscus rosasinensisvar alba extract significantly inhibited (P<0.05)
edema in all range of testing dose. The white hibiscus revealed more potanflaminatory effecs. All
extracts at various concentration caused significant reduction (P<0.05) in polymorphonuclear leukocytes
infiltration with white hibiscus also more potent than red hibiscus. All extracts showed significant reduction
(P<0.05) in the duration of litkg response, white hibiscus was also more potent inHiba8.

The methanolic extract dflibiscus rosa sinensideaves (250 and 500 mg/kg bw, orally) was studied
for antinociceptive (acetic acithduced writhing response and tail flick method) andiinflammatory
(carrageenin and dextran induced rat paw edema) activities. The methanolic extract possessed significant anti
inflammatory activity and significant doskependent analgesic actiity9].

The antipyretic activity of the root extraof Hibiscus rosa sinesjsvas evaluated in yeast induced
pyrexia and the analgesic potentials was investigated in tail flicking method in rats at a dose of 250mg/kg bw.
The aqueous root extract showed significant antipyretic and analgesic afti8@]es

The antipyretic activity ofHibiscus rosasinensisaqueous extracts was evaluated in fever induced by
yeast suspension (intraperitoneally 0.1 g/kg bw in mice). The animals with fever were administered orally
with aqueous extracts ofHibiscus rosasinensis(500 mg/kg of bw). The result of the study showed that
Hibiscus rosasinensisaqueous extracts significantly (P<0.05) effective in combating [f&S&l

Immunomodulatory effect:

The immunomodulatory activities of hydaedcoholic extacts of dried flowers oHibiscus rosa
sinensig(75, 150 and 300 mg/kg, po) and dried leaveEughorbia neriifolia (100, 200 and 400 mg/kg, po)
were studied using carbon clearance method, haemagglutination antibody titre method and footpad swelling
method on Wistar albino rats. The results revealed that faldodolic extracts of dried flowers dflibiscus
rosasinensigpossessed immunological effects, but the hadcoholic extract oEuphorbia neriifoliaexerted

109



Chemical constituents, pharmacological effects and therapeutic imporénddiscus rosa.

more effect on immune compents than hydroalcoholic extract d¢fibiscus rosasinensisin dose dependent
mannefs4].

The aqueous extract éfibiscus rosasinensis(AEHrs) (500 mg/kg bw) intraperitoneally injected to
the house mous@Mus musculismale possessed immunological effects. After the 15 days treatment, the
number of plaque forming cells increased by 0.6%, antibody titer increased 38.15% and significant increase of
(52%) was observed in DTH response. At the same concentration of dosevehef serum IEklalpha
enhanced significantly (14.27%), whereas a considerable decrease (32.70%) in the concentrat®wad IL
observed among AEHTrs treated mice in comparison to the contrdllrs@de

Central nervous effects:

The ethanolic extracts of flowers dfibiscus rosa sinesiexhibited anticonvulsant activity. The
bioassay guided fractionation indicated that the anticonvulsant activity attributed to the acetone soluble part of
ethanolic extract of H. rosa sinesis floweThe fraction protected animals from maximum electro shock,
electrical kindling and pentylenetetrazafeluced convulsions in mice and inhibited convulsions induced by
lithium-pilocarpine and electrical kindling. It antagonised the behavioral effect®-afphetamine and
potentiated the pentobarbiteimeluced sleep. It raised brain contents of garaménobutyric acid (GABA) and
serotonifil133].

The antidepressant effect of crude ethanolic extract of floral pailsitcus rosasinensigHRS) was
studied at doses 100, 250 and 500mg/kg using three parameters [forced induced swimming test (FST), tall
suspension test (TST) and open field test(OFT)]. Flouxetine (15mg/kg, bw) was used as standard. Significant
dose dependent decline in immobility timaswobserved in all the three doses in FST and TST, while in OFT
none of the doses of HRS showed significant effects. The results also revealed that all doses exhibited marked
effect on MAQ,, while only 250mg/kg dose showed significant effect on MPG34].

The antidepressant activity of methanol extract containing anthocyanins (MHR) (30 and 100 mg/kg)
and anthocyanidins (AHR) (30 and 100 mg/ kgHdfiscus rosasinensidlowers were evaluated in mice using
behavioral tests [tail suspension test (T&my forced swim test (FST)]. The mechanism of action involved in
antidepressant activity was investigated by observing the effect of extract afteegineent with low dose
haloperidol, prazosin and pacalorophenylalanine @CPA). The results revealethat extract caused
significant decrease in immobility time in TST and FST, similar to that of imipramine (10 mg/kg, ip) which
served as a positive control. The extract significantly attenuated the duration of immobility induced by
hal oper i doip., a(las6icaldDgd i kleg, dopami ne receptor antagonist),
adrenoceptor antagonist) andclplorophenylalanine (100 mg/kg, ip, x 3 days; an inhibitor of serotonin
synthesis) in both TST and FRB5].

The ethyl acetate solubleattion of the methanol extract d¢fibiscus rosasinensiqfEASF) attenuated
amnesia induced by scopolamine and aging. The discrimination index (DI) was significantly decreased in the
aged and scopolamine group in object recognition test (ORT). Pretreatitieiit ASF significantly increased
the DI. In passive avoidance test (PAT), scopolarieated mice exhibited significantly shorter stipvn
latencies (SDL). EASF treatment showed a significant increase in SDL in young, aged as well as in
scopolamingreated animals. The biochemical analysis of brain revealed that scopolamine treatment increased
lipid peroxidation and decreased levels of superoxide dismutase (SOD) and glutathione reductase (GSH).
Administration of extract significantly reduced LPO andemsed the decrease in brain SOD and GSH levels.
The administration oHibiscus rosasinensisimproved memory in amnesic mice and prevented the oxidative
stress associated with scopolamine. This effect could be attributed to augmentation of cellular
antioxdantg§136].

An aqueous extract dflibiscus rosasinensisshowed 62.02%z=0.03 inhibitory activity against AChE
and 57.83%=0.05 inhibitory activity against BUChE enzymes. Accordingljiscus rosasinensiscould be
useful in improving memory and other eudtive function associated with the cholinergic syqtEs].

The effect of methanolic extract bfibiscus rosasinensis(100-300 mg/kg) was studied on reserpine
induced orofacial dyskinesia and neurochemical alterations. Reserpine treated rats signdieegidped
vacuous chewing movements and tongue protrusions, coadministratitibietus rosasinensisroots extract
(100, 200 and 300 mg/kg, orally) attenuated the effects of reserpine. Biochemical analysis of brain revealed that
the reserpine treatmesignificantly increased lipid peroxidation and decreased levels of superoxide dismutase
(SOD), catalase (CAT) and glutathione reductase (GSH). Coadministration of extract significantly reduced the
lipid peroxidation and reversed the decrease in brain $I200,and GSH leve[d4 38].

Cardiovascular effect:

The cardioprotective effects of dried pulverized floweHdfiscus rosasinensis(150-200 g/kg, bw,
orally) on isoproterenol induced myocardial injury was studied in rats. There was significant increase in the
baseline contents of thiobarbituric acid reactive substances with both détiegsofis rosasinensisin the 250
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mg/kg treated group, there was significant increase in superoxide dismutase, reduced glutathione, and catalase
levels but not in the 125 and 500 mg/kg treated groups. AccordiHilyscus rosasinensis(250 mg/kg)
augmented endogenous antioxidant compounds ofheart and also prevented the myocardium from
isoproterenol induced myocardial inj{ity39].

The cardioprotective effects oHibiscus rosasinensis(HRS) (applied at concentration of 90, 180,
and 360 &g/ ml for 15 mi nut e-gpgrfusederat dearts priorets-2in gleabal e d [
ischemia/12emin reperfusion (I/R). Only a moderate increase in LVDP (21% and 55%) and a tendency to
increase CF was observed at HRS 180 and 360. HRS at 180 and 360 significantly improved postischemic
recoveryof LVDP, it dosedependently reduced the numbers of ectopic beats and duration of ventricular
tachycardia. HRS significantly reduced the infarct size at all concentrations in-dafmsgdent manndr0].

The effect of the aqueous leaves extract (2@@kg) of Hibiscus rosasinensiswas investigated on
the renal function of hypertensive rats. Althougibiscus rosasinensiseave extract reduced blood pressure,
but it induced significant (P<0.05) increase in thé Ngel of normotensive rats, thusnitay interfere with the
normal function of the kidney and hence increased salt retgitn

Fibrinolytic effect:

The fibrinolytic effect of the aqueous extractHibiscus rosasinensiswas studied and the fraction
responsible for the fibrinolytc effect was investigated. The results showed that the exti#ubals rosa
sinensispossesses greater fibrinolytic activity without haemolysis. The fraction 5 (among 11 fraction) of the
extracts possessed the most significant fibrinolytic ac{ii/#g].

Anti -haemolytic effect:

The antthaemolytic activity ofHibiscus rosasinensisflowers was investigatedn vitro. The flower
extract at various concentrations was incubated with erythrocytes and analysed for hydrogen peroxide induced
haemolysis and lipid peroxidation as indices of erythrocyte damage. The extract significantly reduced hydrogen
peroxide induced haemyis and lipid peroxidatioim vitro[66].

Urinary effect:

The aqueous extract of flowers dflibiscus rosasinensiswas evaluated for antilithatic potential
vitro. The presence of calcium oxalate crystals was evaluated immediately and after 24 hrs of stone induction.
Crystal aggregation after 24 hrs was inhibitedHigiscus rosasinensisextract. The extract interfered with
early stages of stone formation andynr@present an alternative form of treatment and or prevention for
urolithiasig143].

The effect of aqueous extract dfbiscus rosasinensison urinary volume and electrolyte extraction
was studied in albino rat®\queous extract was administered in 1200, 400 and 600 mg/kg orally. Urine
volume, total N& K*, CI' concentrations were estimated &tand 24" hr and compared with control group.
Aqueous extract dflibiscus rosasinensisncreased the urine volume of th8 &nd 24" hr samples. Naand Cl
excretion were also significantly increased in 200 and 400 mg/kg[dddgs

Protective effects:

Hibiscus rosasinensigetal partially purified anthocyanin extract possessed a hepato protective effects
against carbon tetrachlorideduced lipogroxidatioril145-146].

The methanolic extract diibiscus rosasinensisflowers exhibited statistically significant (P<0.005)
haemoprotective activity against phenylhydrazine induced haematotoxicity in Charles Fodtér]tats

The hepatoprotective potential dfbiscus rosasinensidlower extracts (HRS) (acute: 80 160 and 240
mg / kg bw orally, once a day for 5 days, and chronic: the same doses for 30 days) was investigated in diet
induced hypercholesterolaemic rat hepatesy The body weight was increased in cholesterol fed
experimental animals which was reversed in HRS fed groups. There was a dose dependent increase in serum
hepatic marker enzymes and total protein levels (P>0.001) in the cholesterol fed groupsewéristdr with
HRS flower extract fed acute (P>0.005) and chronic (P>0.001) groups. Increase in blood MDA level were seen
in hypercholesterolaemic groups and significantly reduced (P>0.05) in HRS flower extract treated Bt8inals

The protective effect of the alcoholic leaf extractiibiscus rosasinensifAEH) (30 mg/kg bw for
15 days orally), was investigated against piroxidaduced toxicity in mice. The results indicated that
treatment with piroxicam alone (6.6 mg/kg bw idr days), resulted in a significant increase in the activities of
aspartate transaminase, alanine transaminase, and alkaline phosphatase with profound hepatic lipid peroxidation
as evidenced by a marked increment in the level of thoibarbituric acidveeaabstances along with a distinct
diminution in reduced glutathoine content and various antioxidant enzymes such as superoxide dismutase,
catalase, and glutathione peroxidase in the liver. AEH used in a combination with piroxicam treatment
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retrieved o partially antagonized the effects induced by piroxicam toward the normal values. Histopathological
observations also corroborated with the protective effects off AMEH

The neuroprotective potential of the methanol extractHidfiscus rosasinensis(100, 200, 300
mg/kg/day for 6 days, po) was investigated in a bilateral common carotid artery (BCCA) occlusion model of
global cerebral ischemic reperfusion. The bilateral common carotid artery occlusion resulted in increase in lipid
peroxidation, and uction in superoxide dismutase (SOD), catalase (CAT) and glutathione reductase (GSH)
activity. The extract attenuated the ischemic reperfusidaced increase in lipid peroxidation and fall in SOD,
CAT, and GSH levels. The cerebral hypoperfusion cauga@ensity towards anxiety and was accompanied
by deficits of learning and memory. The extract ameliorated anxiety and improved learning and enhanced
memory150].

Effect in colitis:

The ameliorative effect of hydroalcoholic extract of leavesHilbiscus rosasinensisHRS) in acetic
acid induced experimental colitis was investigated in male Wistar rats. Intrarectal instillation of acetic acid (
2ml, 4%) enhanced ulcer area, ulcer index, spleen weight, colon weight to length ratio, colonic IRQO, M
NO and TNFU . I't caused significant decrease in the | evel
exhibited significant effect in lowering of oxidative stress, colonic NO,TNFand el evati on of SO
at a dose of 100 and 200 mgjk§1].

Antitussive effect:

The methanolic extract dflibiscus rosasinensiswas evaluated for antitussive activity in histamine chamber
using citric acid (7.5%W/V) induced cough model. The methanolic extra¢iilibcus rosasinensisand
codeine significantlylecreased the number of coughirtg].

Toxicity and side effects:

The result of acute toxicity test revealed that maximum toxic dose was above 5 g/kg in mice, which
indicated that the plant extract was relatively EE1é].

Administration ofHibiscus rosasinensisflower methanolic extract at doses of 100, 200, 400, and
800, mg/Kg in mice, did not produce any significant changes in behavior, skin effect, breathing, defecation,
postural abnormalities, impairment in food intake and water copisomand yellowing or loss of hlrb3].

Dosing of animals upto 500 mg/kg of all extracts caused no toxicity in rats. No significant changes
(P>0.05) in liver enzyme levels and no histologically lesions in the didatis

The oral acute and subacutexitity of methanol leaf extract of Hibiscus rosasinensiswere
investigatedn mice. In the acute treatment, a single oral dose of 2000 mg/kg of extract gave to mice at 48 h
intervals, did not reveal any signs of toxicity or mortality in any animahdutie 14 days observation period.
The LDy, of extract was estimated to be greater than 2000 mg/kg. In thecsitd toxicity study, administration
of 400 mg/kg and 800 mg/kg doses of extract to mice for two weeks did not reveal any marked adverse effects
on hematological, biochemical parameters and histopathology of liver and kidney in the 400 mg/kg group.
However, hepatoenal toxicity as evidenced by elevated levels of alanine aminotransferase, aspartate
aminotransferase, total and indirect bilirubineaurand creatinine was seen in the animals received 800 mg/kg
dose of extract for 14 days. In addition, in the same group of animals, the histological assessments of liver and
kidney also showed various adverse effects (dilated sinusoids, apoptotic angtl@iflammatory infiltrate
inside sinusoidal capillaries in the liver), and marked disorganization of tubules and glomeruli, and enlarged
interstitial spaces in the kidny].

The genotoxic potential of the methanolic flower extract libiscus rosasinensiswas evaluated
using micronucleus assay in Balb/c middibiscus rosasinensisshowed no genotoxic activity in the
micronucleus testThe frequency of micronuclei in groups of animals treated Wiliscus rosasinensis
showed no differences commed to the negative control (vehidl&}3].

The genotoxic effect of the ethanol extract was studied using a dose of 250mg/kg orally in mice
(single dose and multiple doses repeated every 24 hr for 7 days). In additional, a group of rsigeaffate
study), was administered after inducing genotoxicity with cyclophosphamide. The extract rendered significant
(P<0.001) protection against cyclophosphamide induced genotoxicity in both micronucleus and comet assay
indicating significant antgenobxic effect$126].

II. CONCLUSION:
The current review discussed the chemical constituents, pharmacological effects and therapeutic
importance ofHibiscus rosasinensisas a promising medicinal plant with wide range of pharmacological
activities which could betilized in several medical applications because of its effectiveness and safety.
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