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ABSTRACT

The natural plant products are widely used nowadays because of increasing burden of diseases. Hibiscus rosa-
sinensis L. is a plant which is widely distributed throughout the world. It’s leaves, bark, roots and flowers have
been used in the Indian traditional system as medicine to treat different diseases. Various studies on Hibiscus rosa-
sinensis shows the pharmacological activities such as it acts as anti-parasitic, anti-pyretic, antioxidant,
antimicrobial, anti-diabetic, anti-ulcer, hepatoprotective, antigenotoxic, ant-inflammatory, anti-convulsant,
dermatological, anti-tussive properties. Current review highlights distribution, chemical composition and major
uses of this plant with the aim of accessing the future research demand and investigating its pharmacological

applications through clinical experiments.

KEYWORDS: Gurhal, Hibiscus rosa-sinensis, Malvaceae, hair tonic, menorrhagia, herbal medicine.

INTRODUCTION

Gurhal is a well-known flower used in Unani System of
Medicine (USM) for various therapeutic purposes. It is
obtained from Hibiscus rosa-sinensis which belongs to
Malvaceae family. This plant is widely known with the
name of China rose or “Queen of Tropics”. The flower is
also known as “Shoe flower” because its petals are used
for shining the shoe. Dark flowers’ extract is also used in
shoe-blacking. It was believed that the species was given
the name “rosa-sinensis which means “Rose of China” in
Latin, by the famous Swedish biologist, Carolus
Linnaeus in the early 1750s. There are a number of
hybrids of different colours and double flowers but all
are considered good for ornamental purposes.*? In
USM, various plants of Malvaceae family e.g. Khatmi,™
Khubbazi™ Bijband® Gurhal.®! etc. are used for
medicinal purposes since long time. Gul-i-Gurhal, the
type with red flowers is commonly used to treat various
diseases. Due to its therapeutic qualities, it is frequently
used as the main component in various herbal
formulations like, syrup, tea, shampoo etc.

The flowers were also used as a contraception agent for
males and females, as well as an abortifacient in rural
regions of India.”?

The flowers, leaves and roots of the plant have various
functions like Muhallil (anti-inflammatory), Muffrih galb
(exhilerant), Mubhi (aphrodisiac), Mugawwi-i-Sha’r
(hair-tonic), Mubarrid (refrigerant), Mulattif
(demulcent), Dafi’ Khafagan (Antipalpative), etc. and
mostly the flower is used as a medicine.®”® The plant
has various bioactive constituents such as glycosides,
flavonoids, terpenoids, stigmasterol, quercetin-3-
diglucoside, kaempferol-3-xylosylglucoside, margaric
acid, lauric acid, etc. and these are responsible for its
pharmacological actions. It also has carbohydrates,
proteins, calcium, iron, phosphorous, vitamins (B, B,
Bs, C), B-carotene and also fats and fiber.

Several research studies have looked into the medicinal
potential of Gurhal, and the results have shown that it
can help with a variety of conditions, including burns,
wounds, hair loss, menorrhagia, cystitis, gonorrhea,
sexual weakness etc, 10111223

The purpose of this paper is to highlight the medicinal
uses of Gurhal by referencing Unani classical literature
and scientific investigations done on various plant
sections. The numerous phytoconstituents present in the
plant highlight the plant's potential and their application
in therapeutic fields.
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MATERIALS AND METHODS

All materials available on printed, electronic and online
were used to prepare this review. For its description,
identification, temperament, pharmacological
investigations, actions, therapeutic uses etc. both
modern, Unani classical books were consulted and
published articles and research papers were searched
from PubMed, Google scholar, Science direct, Scopus
etc. The detail about the plant and its parts were searched
by the key words Gurhal, Hibiscus rosa-sinensis and
Malvaceae.

OBSERVATIONS
The detail of various aspect of the plant is as follow:

Distribution

Native to Eastern Europe and Western Asia; in India it is
found in Kashmir, Uttar Pradesh, Punjab, Rajasthan and
Himachal Pradesh.™"

Botanical description

It is a perennial plant which flowers almost throughout
the year. It is glabrous, showy shrub which is about 5-8
ft. high. It is arborescent, branches are without prickles.
Leaves are short petioled ovate or ovate-lanceolate, more
or less acuminate, irregularly and coarsely serrate
towards the top, entire near the base, glabrous on both
sides or with a few minute stellate hairs on the nerves
beneath; stipules lanceolate-subulate, glabrous. Pedicles
axillary, solitary, very long, as long as or longer than the
leaves, jointed above the middle. Involucral bracts 5 to 7,
about half as long as the calyx, lanceolate, glabrous.
Calyx divided almost the middle, puberulous with very
minute stellate hairs, lobes 2 cm long, lanceolate. Corolla
7.5 cm diameter, tubular below, red-petals thrice as long
as the calyx. Staminal tube exerted far beyond the petals.
No fruits are produced in India."**!

Fig. 1.
flowers in various colours b,c,d.

Taxonomical Classification

Kingdom- Plantae

Division- Magnoliophyta

Class- Magnoliopsida

Order- Malvales

Family- Malvaceae (mallow family)

Genus- Hibiscus L.-Rosemallow

Species- Hibiscus rosa sinensis L. -Shoeblackplant
Synonyms- Shoe flower, China rose

Description in Unani literature

Showing Gul-i-Gurhal (Hibiscus rosa-sinensis flower) a, and ornamental Hibiscus

flowers are solitary, axillary and bell shaped which range
from 4-6 inches in diameter. Pistil and stamens project
from the centre; capsules are round with many seeds.
Different parts of the plant such as flowers (Gul-i-
Gurhal), leaves (Barg-i-Gurhal) and roots (Bikh-i-
Gurhal) are used for the treatment of various diseases. In
the USM, this drug is used to cure a wide range of
ailments.!***4

Mutaradifat (Vernacular names)
Gurhal belongs to family Malvaceae. The plant is used

The plant of Gurhal (Hibiscus rosa-sinensis) is an by different vernacular names in Unani Medicine
evergreen woody, glabrous, shrub. Leaves are bright  astt®!®16:17:18

green, ovate, entire below, coarsely toothed above; Arabic: Anghra.
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Bengali: Joba, Jiwa, Jowa.

Chinese: Ch ‘uan Chin, Fu Sang.

English: Chinese hibiscus, Shoe-flower, Rose-of-China.
French: Rose de Chine, Ketmie de Cochin Chine.
German: Rosen artige Ketmie.

Hindi: Jasut, Jasum.

Malayalam: Jampa, Japa, Shemparatti.

Persian: Anghara-i-hindi.

Portuguese: Flor de sapato.

Sanskrit: Java, Japa, Rudra pushpam.

Spanish; Rosa de China.

Tamil: Shamberattai, Semparathan.

Telugu: Javapushpamu, Dasani.

Urdu: Gurhal

Ajza-i-Musta’mala (Parts used): Roots, flowers and
leaves are used medicinally in USM. 1!

Mizaj (Temperament)

Various Unani physicians have put forward different
opinions related to the temperament of the drug. Most of
them have the thought that it is cold and wet in 1% degree
while others have the thought that the temperament of
the drug is mu ‘tadil. The white variety is cold, root being
hot and wet in 1% degree and leaves are hot and dry.®

Migdar Khurak (Dose): 5-7 g, 6-9 g.l%!

Af’al (Action) Muffrih Qalb (exhilerant), Dafi-i-
Khafagan (Antipalpative), Mugawwi-i-Qalb (cardio-
tonic), Musakkin  (Analgesic), Muhallii  (anti-
inflammatory), = Mubarrid  (refrigerant),  Mulattif
(demulcent), Dafi’-i-Humma (anti-pyretic), Mugawwi-i-
Sha’r (hair-tonic), Mubhi (aphrodisiac), Nafi -i-Jarathim
(antimicrobial), Nafi’-i-Dhayabitus (antidiabetic),
Mugawwi-i-Jigar  (hepatotonic),  Mugawwi-i-Mi da

(gastro-protective), Mudammil — Qurith (wound
healing).28112
Iste’malat  (therapeutic  uses)  Kathrat-i-Tamth

(menorrhagia), [ltihab-i-Mathana (cystitis), Humma
(fever), Surfa (cough), Intithar al-Sha’r (hair fall),
irritable conditions of genito-urinary tract, gonorrhoea,
sexual weakness, wounds and burns. %61

Tarkib-i-Iste’mal (Method of administration) in
various diseases

Amrad-i-Ri’a (Diseases of lung)
Bronchial catarrh: A decoction of flowers is useful in
bronchial catarrh.*!

Amrad-i-Nizam-i-Bawl (Diseases of urinary system)

e Hurga al-Bawl and Sozish-i-Bawl (burning
micturition or urethritis): Dark red petals are
administered in the form of mucilaginous infusion in
ardor-urinae, strangury, cystitis, and other irritable
conditions of genito-urinary tract.*®

e Sozak (Gonorrhoea): The petals or the fresh root
juice of white flowered variety combined with milk,

sugar and cumin is given in gonorrhoea. Seeds
pounded into a pulp and mixed with water are also
given. Expressed juice of the leaves is also
beneficial in this disease.™"

Iltihab, Buthiir, Khanazir etc

Awaram, Busur wa Khanazir (Swellings, inflammation,
furuncles and scrofula): Externally, flowers are used on
inflammations and boils, a thick paste is made and is
applied over inflammations and boils. Flowers are also
used in the same manner for wounds and burns.*

Amrad-i-Mardana (Male sexual diseases)
Mugawwi-i-bah (Aphrodisiac): Buds are used to cure
seminal weakness.™

Amrad-i-Niswan (Gynaecological diseases)

e Vaginal and uterine discharges: Buds are used to
treat vaginal and uterine discharges.!"”!

o Kathrat-i-Tamth (Menorrhagia): Flowers fried in
ghee is useful in menorrhagia' Also, powder of the
root combined with equal quantity of the powdered
lotus root and the bark of Eriodendron anfractuosum
is given in doses of 1 to 1 % drachms is
beneficial >

e During labor: Flowers when mixed with the juice of
Vernonia cinerea, stimulates the expulsion of
placenta after child birth.!*]

Amrad-i-Sha’r (hair diseases)

Mugawwi-i-Sha’ar (hair strengthener): juice of fresh
petals and olive oil is mixed in equal proportions and is
boiled till water is evaporated. It is beneficial for
strengthening hair, increasing the hair growth and color
of hair.*!

Miscellaneous
Humma (Fever): A decoction of leaves is used as lotion
in fevers.l*!

Madarrat (Toxicity, side effect and adverse effect
(ADR))

Harmful for individuals having cold temperament. It is
also contraindicated in children, pregnant and lactating
women. 82

Musleh (Correctives)

Nabat Safed (Sugar), Misr1, Mirch Siyah (black pepper)
are the correctives and are recommended to use along
with Gurhal to prevent side effects.®!

Badal (Substitutes)
Gul-i-Chandani (Moon Flower),
tincvtorius), Gajar (Carrot) are used as substitute.

Kewra (Pandamus
681

Compound Formulations
Arq Gurhal, Sharbat-i-Gurhal, Sharab al-Salihin,
Rogan-i-Gurhal etc. See table 1 for detail.
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Table 1: Compound formulations having Hibiscus rosa-sinensis flowers

with their dose, method of administration, action and uses.

as one of the ingredients, mentioned

Name of the

S. No
compound

Parts used as one of
the mainingredients

Dose and method of
administration

Action and uses

1 Sharbat-i-Gurhal®®!

Flower

50ml/orally

It has sedative, exhilarant and has cardiac
tonic properties. It is used to cure
palpitations, restlessness and excessive
thirst.

Sharab
Salihin™®

Flower

40 ml /orally

It is used as liver and cardiac tonic. It is
used in diseases like melancholia. It helps
to enhance the skin color by increasing
circulation to facial area and reducing
pigmentation. It is also wuseful in
flatulence.

3 | Arg Gurhal®®?

Flower

As per requirement/
orally

It is used as a tonic for vital organs (heart,
liver and stomach) and is an aphrodisiac
used for sexual weakness.

4 | Rogan-i-Gurhal™

Flower

As per requirement/
locally

It is used for strengthening the hair,
prevents premature greying and promotes
the growth of hair.

Chemical Constituents

The plant contains the cyclopropanoids, methyl
sterculate, methyl-2-hydroxysterculate, 2-
hydroxysterculate, malvalate and beta-sitosterol. The
major anthocyanin in the flower is cyanidin 3-

sophoroside. The flower nectar is rich in amino acids,
mainly aspartic acid and asparagine. During pollination,
the amino acid concentration increases substantially.™
See table 2 for details.

Table 2: Showing parts of plant with chemical constituents and nutritional compositions present in them.

Part of the plant

Chemical constituents and nutritional composition

Flower

Cyanidin diglucoside, flavonoids, fat, protein, fiber, carbohydrates, calcium, iron, vitamin By,
vitamin B, vitamin B3, vitamin C.['J

Leaves and stem

[B-sitosterol, stigmasterol, taraxeryl acetate and three cyclopropane compounds and their
derivatives, phosphorous, calcium, fats, fiber, carbohydrates.™"!

Root

Sterols, carbohydrates and glycosides, phenolic compounds and tannins, triterpenoids,
saponins, mucilage and flavonoids.*!

H. rosa
aqueous extract

sinensis

Quercetin, glycosides, riboflavin, niacin, carotene, malvalic acid gentisic acid, margaric acid
and lauric acid,[#324%526:27]

flowers of H.

Ethanolic extract of the

rosa

Propanol,3,3’-dithiobis, 2-Hydroxy-2-methylbutyric acid, n-Hexadecanoic acid, Heptanoic
acid, 2- ethyl- Trans-(2-Ethylcyclopentlyl) methanol, 3-N-Hexylthiolane, SS-dioxide
Hexanedioic acid, bis(2-ethylexyl) ester, 1,2-Benzenedicarboxylic acid, diisooctyl ester, 1,3-

sinensis

Benzodioxole, (1S-(1a,3a 0,4B,6a o)-Squalene, 2R-Acetoxymethyl-1,3,3-trimethyl-4t-(3-
methyl-2-buten-1-yl)-1cyclohexanol.!

28]

Pharmacological Studies

Anti-fertility activity

Several studies investigating the effects of floral extracts
from Hibiscus rosa-sinensis on reproductive organs in
rats and mice. In male albino rats, three floral extracts
(benzeneg, alcohol, and chloroform) at dosages of 125 mg
and 250 mg/kg for 20 days resulted in a significant
reduction in spermatogenic components and sperm
count, along with a decrease in androgen synthesis and
an increase in testosterone cholesterol levels. In another
study on mice, a crude aqueous extract of Hibiscus rosa-
sinensis administered orally at 500 mg/kg led to
decreased testis and epididymis weights and lowered
testosterone levels. Additionally, the benzene extract of
Hibiscus rosa-sinensis disrupted the estrous cycle in
female albino mice after 30 days of treatment,

accompanied by reductions in ovarian, pituitary gland,
and uterine Weights_[29,30,31]

Anti-diabetic activity

In experiments conducted on diabetic rats, the ethyl
acetate extract of Hibiscus rosa-sinensis petals showed
promising potential in preventing diabetes. A dose of 25
mg/kg of the extract was administered, resulting in
significant reductions in serum glucose and glycated
haemoglobin levels, akin to the effects of metformin.
The extract regulated the activity of enzymes involved in
glycogen metabolism, leading to the normalization of
blood levels of hepatotoxicity marker enzymes and
glycogen levels. Another study using streptozotocin-
induced diabetic rats examined the anti-diabetic effects
of an aqueous ethanolic extract of Hibiscus rosa-
sinensis. The extract, administered orally at a dose of 500
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mg/kg for four weeks, significantly reduced elevated
blood glucose, creatinine, uric acid, and urea levels,
while increasing albumin, insulin, and C-peptide activity,
and restoring marker enzyme levels. Additionally, in
diabetic rats given alloxan, Hibiscus rosa-sinensis
extracts (administered at doses of 50-200 mg/kg)
exhibited anti-diabetic, hyperlipidemic, and antioxidant
properties comparable to prescription medications.
Treatment for twenty-eight days led to considerable
improvements in the size, quantity, and diameter of
islets, along with amelioration of atrophy and
necrosis. #3334

Anti-microbial activity

The antibacterial property of a methanolic extract of
Hibiscus rosa-sinensis leaves was examined against the
bacteria  Streptococcus  pyogenes,  Enterobacter
aerogenes, Pseudomonas aeruginosa, and Escherichia
coli by employing the well diffusion method. The highest
inhibition  zone against Escherichia coli and
Enterobacter aerogenes (13 + 00 and 12 + 00 mm,
respectively) was seen following a 24-hour incubation
period at 37 °C. Using the disk diffusion method, a
second study was carried out to investigate the
antibacterial properties of an aqueous extract of Hibiscus
rosa-sinensis leaves. At a dosage level of 40 mg/ml, the
extract exhibited the highest inhibitory zone against
Staphylococcus  aureus,  Bacillus  subtilis, and
Escherichia coli, measuring 11.00 + 1.20, 14.00 + 1.05,
and 12.30 £ 0.95 mm, respectively. Incredibly, a
different study that used hexane and aqueous extracts of
Hibiscus rosa-sinensis flowers reported findings that
were comparable. The highest inhibitory zone against
Bacillus subtilis and Escherichia coli was obtained using
aqueous extract (15.00 + 2.81 and 15.00 + 2.81 mm,
respectively). The highest inhibitory zone of hexane
extract was observed against Bacillus subtilis (19.86 +
0.15 mm) and Escherichia coli (18.00 £ 1.53 mm),
respectively.[#33¢

Antioxidant activity

Several solvent extracts of Hibiscus rosa-sinensis were
tested for their antioxidant properties by measuring the
total phenolic and flavonoid levels, DPPH free radical
scavenging capability, and ability to block linoleic acid
oxidation. Total flavonoid levels (32.25-2.21 and 53.28-
1.93 mg/100g) and total phenolics (59.31 = 4.31 and
61.45 £+ 3.23) mg/100g as gallic acid equivalent were
found in the ethanol and methanol extracts. The extracts'
respective potential to suppress linoleic acid oxidation
was 61.6 + 2.01% and 75.8 £+ 3.22%. DPPH scavenging
effect was found to be 64.98 + 2.11% and 75.46 + 4.67.
An additional research project was carried out to
examine the potential antigenotoxic and antioxidant
properties of ethanolic Hibiscus rosa-sinensis flowers (in
vitro) excerpts. Lipid oxidation was prevented and the
free radical scavenging potential was increased in a dose-
dependent manner by the ethanolic extract. In a different
study, the antioxidant potential of Hibiscus rosa-sinensis
flower extracts was assessed using the ferric reducing

antioxidant power (FRAP) and DPPH inhibition tests.

The solvents used during extraction affected the

antioxidant activity of the extracts. High concentrations

of tannins and anthocyanins were present in agqueous

extracts, which also showed potent antioxidant
- [37,38,39]

properties.

Anti-inflammtory and anti-pyretic activites

The ethanol extract from Hibiscus rosa-sinesis (0.125,
0.25, and 0.5g/kg) was tested for its anti-inflammatory
properties against mice that had paw edema caused by
carrageenan, ear edema caused by xylene, and granuloma
caused by cotton pallets. Brewer's yeast-induced
pyrexia was used to test the antipyretic effect, while
writhing and formalin tests were used to assess the
analgesic impact in rats. The extract demonstrated
notable antipyretic, anti-inflammatory, and analgesic
properties. Apart from this, the anti-inflammatory
properties of ethanolic flower and leaf extracts from red
(Hibiscus rosa-sinensis L.) and white (Hibiscus rosa-
sinensis var alba) hibiscus were investigated in relation
to carrageenan-induced paw edema. The dosage levels of
the extracts were 5, 50, and 100 mg/kg. White hibiscus
has a stronger anti-inflammatory effect than red hibiscus
because the latter's extract only demonstrated a
significant (P<0.05) anti-inflammatory effect at dose
levels of 50 and 100 mg/kg, whereas the former's extract
demonstrated a significant (P<0.05) anti-inflammatory
effect at all dose levels (5, 50, and 100mg/kg). An
additional investigation was carried out to assess the
antipyretic potential of aqueous extracts of Hibiscus
rosa-sinensis leaves in fevers caused by yeast
suspension. To create fever, mice received an
intraperitoneal injection of yeast suspension at a
concentration of 100 mg/kg. Aqueous extract was given
orally to animals with fever at a dosage of 0.5 grams per
kilogram. The extract had a substantial effect against
fever, according to the results.?0414%

Hypolipidemic activity

The ethanolic extract of roots when given at a dose of
500mg/kg/bw to Charles Foster male rats which caused
inhibitory effect of hepatic steatosis.*’!

Antiulcer activity

The methanolic extract of leaves was given at a dose 200
and 400 mg/kg/bw was administered to wistar rats.
Antiulcer activity was noted in pylorus ligated rats. "

Cytotoxic activity

Petroleum ether, ethyl acetate and methanol extracts of
leaf and stem of Hibiscus rosa-sinensis was used using
Leukaemic cell line (K-562) model. It was noted that it
possessed potentials as effective cytotoxic agents against
K-562 cells.[*”]

Hepatoprotective effect

The crude anthocyanin extract of petals of Hibiscus rosa-
sinensis at a dose of 0.25ml/100g body weight was given
to Albino rats. The lead precipitate, non-slimy red
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fraction possessed the greatest protective property on rat
liver. In another research project, an aqueous extract of
flowers at a dose of 80, 160 and 240 mg/kg body weight
was administered to male Wistar albino rats. It proved to
have hepatoprotective role against
hypercholesterolemia.t®*

Cardioprotective effect

The flower extract of Hibiscus rosa-sinensis was used
using 80% ethanol reconstituted in water at a dose of 90,
180 and 360 pg/ml in male adult Wistar rats. It showed
positive ionotropic and cardioprotective effect. In
another study, 2% carboxymethyl cellulose was used as a
medium for flower extract of Hibiscus rosa-sinensis.
Male Wistar albino rats were administered 125, 250 and
500 mg/kg of the extract. It protects the myocardium
from isoproterenol induced myocardial injury.[*3]

Immunomodulatory activity

The hydroalcoholic extract of flowers of Hibiscus rosa-
sinensis was used at a dose of 75, 150 and 300 mg/kg in
Wistar  albino rats. It showed to possess
immunostimulatory action on immune system. In another
study, ethyl acetate extract of the petals was used at a
dose of 100 mg/kg in Wistar albino rats. It increased
tolerance to stress and eventually had an immune
potentiating action.**"

Anti-depressant like activity

The methanol extract of flowers of Hibiscus rosa-
sinensis administered to adult male swiss albino rats at a
dose of 30 and 100 mg/kg showed anti-depressant
activity. It showed to have therapeutic potential in the
treatment of various CNS disorders like epilepsy.?

In androgenic alopecia

An ethanolic fraction (2% finest eride and extract
solution) of leaves of Hibiscus rosa-sinensis was used in
male Wistar albino rats. It possessed anti-androgenic
alopecia activity.?*!

Fibrinolytic activity
The aqueous extract of flowers of Hibiscus rosa-sinensis
have proved to have fibrinolytic activity.®

Ameliorative effect

The hydroalcoholic extract of leaves of Hibiscus rosa-
sinensis was administered in male Swiss albino mice at
the dose of 50, 100 and 200 mg/kg p.o. It proved to have
inhibitory effect on proinflammatory mediator like NO
and TNF-a. In another study, methanolic extract of
flowers of Hibiscus rosa-sinensis was used in Charles
Foster rats at a dose of 200, 400 and 800 mg/kg. It
showed mechanism of action for haemoprotective
activity of methanolic extract of flowers.

One more study done with hexane, petroleum ether,
diethyl ether, ethyl acetate and methanolic extract of
flowers of Hibiscus rosa-sinensis on adult female swiss
albino mice at a dose of 3.5 mg/kg body weight and 7

mg/kg body weight showed protective effect against
tumour promotion stage of cancer development.*%%7]

Gastroprotective effect

The ethanolic and distilled water extract of flowers of
Hibiscus rosa-sinensis was used in albino wistar rats at a
dose of 250 and 500 mg/kg. It proved to have
gastroprotective activity."®

Antilithiatic activity

The aqueous extract of flowers of Hibiscus rosa-sinensis
has an excellent inhibitory effect against crystal growth,
nucleation and aggregation.®*

SIDE EFFECTS AND TOXICITY

The safety of Hibiscus rosa-sinensis was demonstrated
when all of its extracts were administered to mice and
showed no toxicity up to a dosage level of 500 mg/kg. %

CONCLUSION

The present review reveals that there is the tremendous
scope of Unani single drugs Gurhal in management of
diseases like gonorrhoea, menorrhagia, cough, as an
abortifacient, wounds and burns and it can also be
utilized as a potent conventional traditional Unani drug
due to its diverse and related beneficial pharmacological
activity and suggest that further phytochemical, clinical
and advance research should be done on this medicinal
plant for the benefit of mankind.
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