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Abstract:- Phytochemical analysis of Dianthus caryophyllus showed that it contained triterpenes, alkaloids,
coumaruns, cyanogenic glycoside, cyanidin, pelargonidin, the yellow isosalipurposide, essential oil, volatile oil
and many other chemical contents. Pharmacological studies revealed that the plant possessed anticancer,
antiviral, antibacterial, antifungal, insecticidal, repellent, antioxidant, reno-protective, anesthetic and analgesic
effects. The current review highlights the chemical constituents and pharmacological effects of Dianthus
caryophyllus.
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l. INTRODUCTION:

A large and increasing number of patients in the world use medicinal plants and herbs for health purpose.
Therefore, scientific scrutiny of their therapeutic potential, biological properties, and safety will be useful in
making wise decisions about their use. Recent reviews showed that plants produce many secondary metabolites
which are bio-synthetically derived from primary metabolites and constitute an important source of many drugs
[1-60]. Phytochemical analysis of Dianthus caryophyllus showed that it contained triterpenes, alkaloids,
coumaruns, cyanogenic glycoside, cyanidin, pelargonidin, the yellow isosalipurposide, essential oil, volatile oil
and many other chemical contents. Pharmacological studies revealed that the plant possessed anticancer,
antiviral, antibacterial, antifungal, insecticidal, repellent, antioxidant, reno-protective, anesthetic and analgesic
effects. The current review will highlight the chemical constituents and pharmacological effects of Dianthus
caryophyllus.

I- Plant profile:
Synonyms:

Dianthus acinifolius Schur, Dianthus arbuscula Lindl., Dianthus arrectus Dumort., Dianthus binatus Schur
, Dianthus caryophyllus var. coronarius L. , Dianthus coronarius (L.) Burm.f., Dianthus corsicus Link ex
Spreng., Dianthus kayserianus Schur, Dianthus longicaulis Costa, Dianthus miniatus A.Huet ex Nyman,
Dianthus moschatus J.F.Gmel., Dianthus multinervis Vis. and Tunica morrisii (Hance) Walp [61].

Taxonomic classification:

Kingdom: Plantae; Subkingdom: Viridiplantae; Infrakingdom: Streptophyta; Superdivision: Embryophyta;
Division: Tracheophyta; Subdivision: Spermatophytina; Class: Magnoliopsida; Superorder: Caryophyllanae;
Order: Caryophyllales; Family: Caryophyllaceae; Genus:  Dianthus L.; Species: Dianthus
caryophyllus[62-63].

Common names:

Arabic: Gronfel; Burmese: Zaw-hmwa-gyi; Englis Border carnation, Carnation, Clove pink, Divine-flower,
Gilly-flower; French: Oeillet, Oeillet des fleuristes; German: Garten-Nelke, Land-Nelke, Nelke;

Japanese: Oranda-nadeshiko; Spanish: Clavel; Swedish: Tradgardsnejlika [64].

Distribution:

The probable origin of the plant is Mediterranean region [64]. The carnation is a cultivated plant. It is grown
worldwide. In Europe, main production countries are Italy, Spain and the Netherlands. Carnation flowers are
imported into the Europe from Africa, South America and the Middle East. Wild Dianthus caryophyllus is rare
and primarily found in France and Italy [65-66].

Description:

The plant is annual or perennial, 15-60 cm long, branched, glabrous herb. Leaves are linear lanceolate, apex
acute, margin smooth or ciliate at base. Flowers are solitary or in clusters at tips of branches. Epicalyx scales are
4-6 in number, broad-ovate, abruptly mucronate at apex, herbaceous, appressed to calyx, covering one fifth to
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one quarter the length of calyx tube. Calyx tube is cylindrical, 20-30 mm long. Petals are 5, limb exerted,
triangular obovate, toothed at apex, auricle absent, pink-red or white, sometimes spotted with darker centers,
claw cuneate, glabrous [62, 67-68].

Traditional uses:

It was used in perfumery, 500kg of flowers produce 100g of oil [69]. It was used traditionally in the
treatment of throat and gum infections, in the treatment of wounds, as cardiotonic, diaphoretic, alexiteric,
vermifuge and for the treatment of gastro-intestinal disorder. The plant traditionally used in China, Japan and
Korea in the treatment of wounds and gastro-intestinal disorder and various other ailments [67, 70-71]. It was
traditionally prescribed in European herbal medicine to treat coronary and nervous disorders. The flowers were
considered alexiteric, antispasmodic, cardiotonic, diaphoretic and nervine. The plant has been used as
a vermifuge in China [72].For a long time the carnation was used as medicine and spices. It killed a toothache,
applied as an antiseptic, at difficulty of breath and eye diseases. Essential oil of a carnation was applied to
improve memory and restoring forces. Also oil was used to heal wounds, relieve dizziness and lift appetite
[73].

. CHEMICAL CONSTITUENTS:

Phytochemical tests showed that of Dianthus caryophyllus contained triterpenes, alkaloids,
coumaruns and cyanogenic glycoside [74]. The major pigments determining carnation flower color were
cyanidin, pelargonidin and the yellow isosalipurposide [75-76]. Eac 500kg of flowers produce 100g of oil [69].
The chemical composition and the essential oil of the carnation flowers (Dianthus caryophyllus) was studied.
Twelve volatiles were identified by gas chromatography-mass spectrometry (GC-MS) as the main components
of carnation flower oil. The major components were phenyl ethyl alcohol, eugenol, hexyl benzoate, hexenyl
benzoate, benzyl benzoate, benzoin, nootkatone, benzyl salyicylate, m-cresyl phenyl acetate, hexadecanoic acid
and eicosene. There was marked increase in benzyl benzoate from 12.62 to 45.04 %, when the plant treated
with 200 ppm stigmasterol. The most significant variation of eugenol from (21.48 to 33.54 %) was obtained as a
result of treating with 50 ppm stigmasterol and 400 ppm of putrescine [77]. The oil (extracted by organic
solvent) of Dianthus caryophyllus grown in Egypt contained four chemical groups: monoterpene hydrocarbons
19.59% (tricyclene 0.17%, a-pinene 2.05%, camphene 0.98%, B-pinene 3.11%, phellandrene 3.52 %, P-
cymene 3.32%, limonene 4.91, Y-terpinene 1.53%); oxygenated monoterpene 26.71% (elemol 5.51%,
citronellol 1.11%, bornyl acetate 3.12%, eugenol 15.29%, methyl eugenol 1.68%); sesquterpenes hydrocarbons
12.83% ( Y-cadinene 4.12%, calamene 8.71%) and various compounds 20.97% ( benzyl benzoate 14.12%,
benzyl salicylate 6.85%) [78]. Three flavonoids including apigenin-C-glycoside, kaempferol 3-O-B-d-
glucopyranosyl-(1—2)-O-[a-I-rhamnopyranosyl-(1—6)]-B-d-gluco-pyranoside and kaemp-ferol 3-O-[a-I-
rhamnopyranosyl-(1—6)]-p-d-glu-copyranoside, were isolated as the main flavonoidal components in nine
different carnation cultivars: America, Esperia, Harem, Miledy, Rag-gio di Sole, Roland, Rosa Antico,
Tempest, and Tiepolo [79-80].The phenol composition analysis was carried out on healthy and Fusarium
oxysporum-inoculated Dianthus caryophyllus tissues in vitro, and on in vivo plants. Two benzoic acid
derivatives, protocatechuic acid (3,4- dihydroxybenzoic acid) and vanillic acid (4-hydroxy-3-methoxybenzoic
acid), flavonol glycoside peltatoside (3-[6-O-(alpha-L-arabinopyranosyl)-beta-D-glucopyranosyl] quercetin)
and flavone datiscetin (3,5,7,2'-tetrahydroxyflavone) were isolated from the plant [81].

Kaempferide triglycoside, was a phenolic compound isolated from Fusarium resistant varieties of Dianthus
caryophyllus [82-84].3,5-Di-O-(beta-glucopyranosyl) pelargonidin 6"-O-4,6"-0-1-cyclic malate and cyanidin
equivalent, 3,5-di-O-(beta-glucopyranosyl) cyanidin 6"-0-4,6"-O-1-cyclic malate were isolated from petals of
deep pink and red-purple flower cultivars of Dianthus caryophyllus [85]. Many dianthramides were isolated
from Dianthus caryophyllus, all compounds were amides between a benzoic acid (benzoic, salicylic, B-
resorcylic, 4-methoxysalicylic) or a cinnamic acid (p-coumaric) moiety, and an anthranilic acid moiety
(anthranilic, 4-hydroxyanthranilic, 4-methoxyanthranilic). However, the amounts of these dianthramides were
less importance compared with the amounts of dianthalexin and dianthramides A and B [86]. An antiviral
protein was isolated from Dianthus caryophyllus, it contained e-groups of lysine, which were responsible for
its antiviral activity. Acid hydrolysis yielded 14 amino acids, none of which contained sulfur [87].Dianthin 30
and dianthin 32, were proteins isolated from the leaves of Diathus caryophyllus, were purified by
chromatography on CM-cellulose. The molecular weight of dianthin 30 is 29 500 and that of dianthin 32 is 31
700. Both dianthins are glycoproteins containing mannose [88]. Healthy Dianthus caryophyllus stems
contained, esterified polysaccharides, benzoic, p-hydroxybenzoic, vanillic, trans p-coumaric, cis and trans
ferulic, 3-methoxy-4-hydroxy-n-chlorophenyl propionic and (in large amounts) dihydroferulic acid. Fungal
infection affected the concentrations of these phenolic acids and induced accumulation of two types of
anthranilic acid derivatives including dianthramides and 2,2’-dicarboxy-5,5'-dihydroxy-N,N-diphenylamine
[89].

However, chemical composition of fresh and ensiled carnation ( respectively): dry matter 22.1 and 23.4%j;
organic matter 90.8 and 89.0; crude protein 11.1 and 10.5; ether extract 3.1 and 3.4; nitrogen free extract 50.5
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and 47.0; crude fiber 25.3 and 28.1; ash 9.1 and 10.9; neutral detergent fiber 43.2 and 44.3; acid detergent
fiber 37.0 and 38.0; lignin 10.7 and 9.5; cellulose 28.2 and 28.3 and hemicellulose 6.2 and 6.3[90].

1.  PHARMACOLOGICAL EFFECTS:

Anticancer effect:

Kaempferide triglycoside isolated from Dianthus caryophyllus proved to inhibit the
proliferation of native and estrogen receptor B overexpressing colon cancer cells through a mechanism not
mediated by ligand binding dependent estrogen receptor activation. It affected HCT8 cell cycle progression by
increasing the GO/G1 cell fraction and in estrogen receptor p overexpressing cells, it increased two important
antioxidant proteins metallothionein type 2 (MT2A) and proteins superoxide dismutase type 2 (SOD2). The
biological effects of kaempferide triglycoside were strengthened by the presence of high levels of estrogen
receptor B [83]. A combined application of dianthin coupled to EGF and saponin SO-1861 was tested in a
xenograft model of colon carcinoma. In vitro cytotoxicity was tested in real-time in NIH3T3 cells (no human
EGF receptor expression), HER14 and human colon carcinoma HCT116 (both EGF receptor overexpressing)
cells. A xenograft model was established using HCT116 cells and tumor-bearing animals treated with SO-1861
(30 pg/treatment) and dianthin coupled to EGF (0.35 pg/treatment). Tumor progression was monitored, using
(18)F-2-fluor-2-desoxy-d-glucose, by small animal PET and by x-ray computed tomography. In vitro results
demonstrated a high-receptor specificity and the in vivo experiment showed a progressive reduction of the
tumor volume and glycolytic activity in the treated group (>95% reduction; P < 0.05) [91].

Antibacterial and antifungal effects:

Eugenol was isolated from the essential oils of the plant and investigated for its
antibacterial activities against seven selected pathogenic bacteria (Staphylococcus aureus, Bacillus cereus,
Listeria monocytogenes, Proteus mirabilis, Escherichia coli, Klebsiella pneumoniae and Pseudomonas
aeruginosa). Eugenol achieved strong MIC values against most tested pathogens and the best MIC value (15.6
microg/ml) was observed against B. cereus, L. monocytogenes and K. pneumoniae whereas, S. aureus, P.
mirabilis and E. coli were inhibited with a MIC value of 31.2 microg/ml [71]. Whole Dianthus caryophyllus
extracts showed antibacterial activity against Staphylococcus epidermidis, Klebsiella pneumonia and
Bordetella bronchiseptica [92].Standard bacterial strains included [Pseudomonas aeruginosa (PTCC No. 1074),
P. fluorescens (PTCC No. 1181), Bacillus subtilis (PTCC No. 1023), B. cereus (PTCC No. 1015) and B. pumilis
(PTCC No. 1319)] were used to evaluate the antibacterial activity of Dianthus caryophyllus. Dianthus
caryophyllus (the whole plant, methanolic extract) was the most active plant, among 180 tested plants, against
all tested bacterial species, with MIC of 1.87, 7.5, 3.72, 3.75 and 0.46 mg/ml against B. subtilis, B. cereus, B.
pumilis, P. aeruginosa and P. fluorescens respectively [93].Aqueous and methanolic extracts of aerial parts of
Dianthus caryophyllus showed anti-Helicobacter pylori activity with MIC >1000 and >500 pg/ml
respectively [94]. Two benzoic acid derivatives, protocatechuic acid (3,4- dihydroxybenzoic acid) and vanillic
acid (4-hydroxy-3-methoxybenzoic acid), isolated from Dianthus caryophyllus were slightly inhibitory
towards F. oxysporum, while the highly resistant cultivar "Roland" showed the presence of the flavone
datiscetin (3,5,7,2'-tetrahydroxyflavone). which exhibited an appreciable fungitoxic activity towards F.
oxysporum f. sp. dianthi [81].

Antiviral effect:

Crude extract of Dianthus caryophyllus was tested for their antiviral activity against herpes simplex
virus-1 (HSV-1) and hepatitis A virus-27 (HAV-27). Non-toxic concentration (20 pg/ml) of Dianthus
caryophyllus seed extract to both Vero and HepG2 cells showed potent antiviral activity against HSV-1 and
HAV-27 using plaque infectivity count assay. No effect was detected for the extract on adsorption or on the
stages of virus replication. A comparison has been done between the antiviral activity of two therapeutic drugs
(acyclovir and amentadine used as controls for HSV-1 and HAV-MBB, respectively) and the tested seed
extract. The results revealed that the seed extract was more efficient in its inhibitory activity than synthetic
chemical drugs against the same viruses [95]. An antiviral protein was isolated from Dianthus caryophyllus, it
contained e-groups of lysine, which were responsible for the antiviral activity of the molecule. Acid hydrolysis
yielded 14 amino acids, none of which contained sulfur. Its viral inhibitory activity was unchanged after
incubation with 4 proteolytic enzymes. The protein was also protected Nicotiana glutinosa L. from infection by
either intact tobacco mosaic virus (TMV) or the infectious nucleic acid (RNA) derived from it, it possessed no
ribonuclease (RNase) activity, and unable to prevent enzymatic breakdown of RNA by pancreatic RNase. The
authors postulated that the protein competed via its e-amino groups with similar groups in complete TMV and
certain amino groups in RNA for essential sites in the host. These sites of common importance to both virus and
infectious RNA in the early phases of virus establishment [87].A highly potent inhibitor of virus infection was
isolated from Dianthus caryophyllus. Inhibitor solutions obtained at an organic matter at a concentration as
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low as 0.66 pg/ml completely suppressed local lesion development of a 0.06% TMV preparation on Nicotiana
glutinosa L. Based upon dry weight and biological activity of carnation sap that had been centrifuged at low
speed, the purification procedure resulted in a 15000-fold increase in activity per unit dry matter [96].Three
inhibitors of human immunodeficiency virus (HIV) have been isolated and purified from Euphorbiaceae
himalaya seeds (Gelonium multiflorum) and carnation leaves (Dianthus caryophyllus). These proteins, GAP 31
(Gelonium Anti-HIV Protein 31 kDa) and DAPs 30 and 32 (dianthus anti-HIV proteins, 30 and 32 kDa), inhibit
HIV-1 infection and replication in a dose-dependent manner with little toxicity to target cells [97]. Dianthin 30
and dianthin 32 inhibited protein synthesis in a lysate of rabbit reticulocytes, with an IDs, of 9.15 ng/ml
(dianthin 30) and 3.6 ng/ml (dianthin 32). They act by damaging ribosomes in a less-than-equimolar ratio.
Protein synthesis by intact cells is partially inhibited by dianthins at a concentration of 100 microgram/ml.
Dianthins mixed with tobacco-mosaic virus strongly decrease the number of local lesions on leaves of
Nicotiana glutinosa [98].

Insecticidal and repellent effect:

The larvicidal effect exhibited by essential oils of Dianthus caryophyllus was studied against late third
to early fourth instar mosquito larvae of Culex pipiens. The essential oils of Dianthus caryophyllus also exerted
moderate larvicidal activity, displaying LCs, value above 50 mg/l. Among the pure components, the most toxic
were eugenol, (E)-anethole, and o-terpinyl acetate, with LCs, value of 18.28, 16.56, and 23.03 mg/I,
respectively [99]. The essential oil from flowers of carnation (Dianthus caryophyllum ) exerted pronounced
repellent effect both against both ticks (nymphs of Ixodes ricinus) and yellow fever mosquitoes (Aedes aegypti).
Phenylethanol was found the most potent repellents ingredient [100].

Antioxidant effect:

The scavenging effect of volatile oil of Dianthus caryophyllus flowers was studied using DPPH
assay. The plant possessed scavenging effect, but when it was treated with 400 ppm stigmasterol, it gave the
highest scavenging activity [77].

Reno-protective effect:

The inhibitory effect of Dianthus caryophyllus extract on renal failure induced by gentamicin was
investigated in rats. Dianthus caryophyllus ethanol 96% extract was able to protect the enzyme changes and
nephrotoxicity induced by gentamicin. This protective effect may be related to the antioxidant properties of
these extracts [101].

Pharmacology of Eugenol:

Eugenol was the major constituent of clove oils. It was a member of the ally benzene class of chemical
compounds. It was a weak acidic, slightly soluble in water and soluble in organic solvents. It was a clear to pale
yellow liquid with characteristic and pleasant odor of cloves and a spicy pungent taste. Many studies have
been performed to evaluate the pharmacological properties of eugenol. It possessed strong antioxidant activity
which due to the presence of the phenolic group. Allyl group in the structure of eugenol is responsible for
scavenging effect. Eugenol also interfered with initiation as well as propagation of lipid peroxidation and this
effect also participated in the free radical scavenging effect of eugenol [102]. The anesthetic and analgesic
activity of eugenol were attributed to its ion channel blocking properties. Eugenol blocked Ca*? Na"and K*
channels in trigeminal ganglion neurons including dental afferent neurons, inhibits PGE2 and interleukin 1
synthesis (this inhibition was independent of TRPV1), possessed an agonistic effect on y-aminobutyric acid
and antagonized NMDA glutamate receptor, therefore, eugenol was widely used as anesthetic and analgesic
in dentistry [103-106]. Eugenol inhibited AB-induced excessive influx of calcium ion into neurons that caused
neuronal death. In addition, it possessed an antidepressant-like activity. Eugenol increases expression of brain-
derived neurotrophic factor (BDNF) gene in the hippocampus, which was necessary for an antidepressant to
exhibit its activity. It also inhibited monoamine oxidase A (MAO-A) and may restore monoamines that were
decreased in the brain of patients with depression [107].1t was also possessed anti-inflammatory effects via
inhibition of nitric oxide production, blocking the release of interleukin 1-B, TNF-a and PG E2 from
stimulated macrophages [108-109]. Many antibacterial studies revealed that eugenol possessed a wide range of
antibacterial effects against Gram positive (Bacillus cereus, B. subtilis, Staphylococcus aureus, Staphylococcus
epidermidis, Streptococcus pneumoniae and Streptococcus pyogenes) and Gram negative (Escherichia coli,
Salmonella typhi, Pseudomonas aeruginosa and Helicobacter pylori) [110-113].Eugenol also inhibited
adherence and biofilms of two pathogenic P. aeruginosa isolates. Eugenol (0.5%) caused 60% adherence
inhibition for P. aeruginosa (CIP A22) and 69% for P. aeruginosa (ATCC27853). Inhibition of more than 90%
was obtained when eugenol was tested against P. aeruginosa (ATCC 27853) biofilms [114].

Eugenol showed activity against biofilm of candidal infections refractory to the antifungal agents. Eugenol
altered the morphogenesis of the envelope of C. albicans which was pivotal in mediating the initial
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physicochemical interactions between the fungus and its environment [115-117]. When eugenol combined
with vancomycin and B-lactam antibiotics, this combination revealed an increased activity 5-1000 times
compared to their individual MIC. It appeared that eugenol damaged the membrane of bacteria and allowing
increased penetration of antibiotics [118-120]. Eugenol also possessed killing or repellent action on worldwide
agricultural insects [121-122].Eugenol in doses ( 10-100 mg/kg) also possessed anti-ulcerogenic effects in
gastric ulcers induced by different ulcerogenic agents. The gastroprotective effect could be attributed to the
opening of ATP-sensitive potassium (K*-ATP) channels, free radical scavenging, decreased acid-pepsin
secretion, increased mucin production and prevention of the deleterious rise in nitric oxide level [123-124].
Eugenol also possessed antidiarrhoeal effects in diarrhoea induced by castor oil , It also induced relaxant
effects on isolated gut muscle [125-126]. Eugenol also induced relaxant effects of myometrium and airway
smooth muscle of rats. It blocks voltage- and receptor-operated Ca®* channels, IP 3-induced Ca?" release from
sarcoplasmic reticulum and reduction of the sensitivity of contractile proteins to Ca** [126-127]. When HL-60
cell incubated with eugenol, it induced DNA fragmentation (a gradual increase of fragmented DNA could be
observed). A ladder pattern of internucleosomal DNA fragmentation was also apparent when cells were treated
for 4 h with 40 pM of eugenol. Eugenol induced apoptosis in HL-60 cells via reactive oxygen species
generation, by inducing mitochondrial permeability transition, by reducing anti-apoptotic protein bcl-2 level and
cytochrome c release to the cytosol as well as subsequent apoptosis [128].Eugenol inhibited the proliferation of
melanoma cells and prostate cancer cells by blocking the cells in the GO/G1 phase of the cell cycle [129-130].
Eugenol (500 pM) reduced cell viability of HeLa cells. It showed dose-dependent selective cytotoxicity towards
HelLa cells in comparison to normal cells. Furthermore, eugenol and gemcitabine in combination induced
growth inhibition and apoptosis at lower concentrations in comparison to the individual compounds which
indicated synergistic interactions [131-132].The antioxidant and free radical scavenging activity of 6-
bromoeugenol and eugenol was studied using 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical-scavenging
method. ECs, values of 6-bromoeugenol, ascorbic acid and eugenol were 34.270, 54.888 and 130.485 pg/ml,
respectively. 6-Bromoeugenol showed higher AAI value (1.122) followed by ascorbic acid (0.700), then
by eugenol (0.295) [133]. The cardiovascular effects of intravenous treatment with eugenol, were investigated
in normotensive rats. In either anesthetized or conscious rats, intravenous bolus injections of Eugenol (1 to 10
mg/kg) elicited immediate and dose-dependent hypotension and bradycardia. Magnitude of Eugenol-induced
hypotension was similar in both groups. Pretreatment of anesthetized rats with bilateral vagotomy almost
abolished the bradycardic responses to Eugenol without affecting the hypotension. Likewise, iv pretreatment of
conscious rats with methylatropine (1 mg/kg) or hexamethonium (30 mg/kg) significantly reduced the Eugenol-
induced bradycardia without affecting the hypotension. However, iv pretreatment with the nitric oxide synthase
inhibitor, NG-nitro-L-arginine methyl (L-NAME, 20 mg/kg), affected neither the hypotension nor the
bradycardia elicited by Eugenol [134].

Contraindications and side effects:

Pregnant women and nursing mothers should not apply a carnation. It was strong spice therefore it
cannot be given to children below two years. Hypertensive persons also have to refrain from its application. At
an ulcer, gastritis it is possible to use a carnation, but only in small doses [73].Occupational exposure to
Dianthus caryophyllus may cause allergic and asthmatic manifestations. A total of 16 subjects employed in
indoor carnation cultivation with symptoms during exposition time were studied along with 15 patients with
allergic asthma who were not exposed to carnations and 15 healthy carnation workers used as control subjects.
Skin prick test responses with carnation extract were positive in 15 of the 16 patients and negative in all control
subjects. Nasal provocation test responses with carnation extract were positive in 13 of 16 patients. A
significant correlation was seen between RAST and nasal provocation results (P< 0.01). Immunoblotting of sera
from 13 patients showed 2 major IgE-binding fractions of 34 and 35 kd in most of the patients, which could
constitute the major allergen [135]. Eugenol was not free from adverse side effects. Eugenol has a corrosive
action, cause respiratory syndrome, and its ingestion can cause metabolic acidosis. In infants, eugenol can
cause hypoglycemia and liver failure, protein and hematotoxicity with disseminated intravascular coagulation.
Animal experiments showed that eugenol can cause gastroenteritis and anorexia [136].

V. CONCLUSION
The current review highlights the chemical constituents, pharmacological importance of Dianthus
caryophyllus as promising herbal drug because of its safety and effectiveness.
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