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Abstract: Crocus sativus, also known as "yellow gold," is a plant that is
cultivated in countries such as Iran, India, and Greece. It is made up of dried red
stigma and contains over 150 volatile compounds that are responsible for its
aroma, including terpenes, terpene alcohol, and their esters. Two of its
components, picrocrocin and safranal, contribute to its bitter taste and hay-like
fragrance. This plant has several medicinal properties, including antioxidant,
anti-tumorogenic, anti-inflammatory, and antidepressant effects, which make it
effective in managing Oral Lichen Planus (OLP). A search of scientific journals
was conducted to identify relevant articles on the potential use of crocus sativus
in treating OLP. The literature suggests that crocus sativus can be used to
successfully treat OLP, but more clinical studies are needed to establish its
efficacy. The pharmacological properties of saffron, especially its crocin and
safranal components, make it a potential therapeutic agent for various diseases,
including cancer and oxidative stress. However, further laboratory-based
research and clinical trials are needed to determine the precise mechanisms of
action and establish its role as a novel therapeutic agent in OLP.
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INTRODUCTION

The use of herbal medicines in modern
medicine, particularly in oral medicine, is not a new
idea. C. sativus, or saffron, is an excellent source of
medicinal properties and has been used for various
medical conditions, from chronic pain to serious
cancers. Saffron is currently being used to treat a
variety of disorders such as cramps, asthma,
bronchospasms, menstrual disorders, liver disease, and
pain. The purpose of this paper is to introduce the
innovative idea of using saffron as a therapeutic agent
for Oral Lichen Planus (OLP).

METHODOLOGY

A search of scientific electronic databases,
including PubMed Central, Science Direct, Wiley
Online Library, Springer, and Google Scholar, was
conducted using keywords such as "Crocus sativus,"”
"Basics of Crocus sativus,” "Anti-cancer activity of
crocus,”  "Antioxidant  activity = of  crocus,"
"Immunomodulatory activity of crocus,” "Antibacterial
activity of crocus,” "Antidepressant activity of crocus,"
and "Anti-inflammatory activity of crocus" up to
December 2022.

Oral lichen planus (OLP)

Oral Lichen Planus (OLP) is a chronic
mucocutaneous  disorder that is mediated by
autoimmune mechanisms. Its prevalence varies across
different age groups worldwide. Clinically, OLP is
characterized by multifocal lesions that are bilaterally
present in the oral cavity. The most commonly affected
areas are the buccal mucosa, lateral surface of the
tongue, and gingiva. OLP can present in different
forms, including reticular, popular, plaque-like, bullous,
and atrophic. Current treatment guidelines aim to
reduce inflammation, suppress the immune system, and
eliminate the underlying cause of the condition.

Saffron’s origin

The earliest known record of saffron
cultivation dates back to around 2300 BC. Sargon, the
founder of the Aceadian empire, was born in a village
on the Euphrates River called Azupirano, which is
believed to have been a saffron-producing town (Figure
1). The saffron crocus was definitively identified in a
fresco painting at the Palace of Minos in Knossos,
Crete, dating from around 1700-1600 BC. The wild
precursor of domesticated saffron crocus was Crocus
cartwrightianus. Experts believe that saffron was first
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documented in a 7th-century BC Assyrian botanical
reference compiled under Ashurbanipal.

Although the saffron crocus was widespread in
early times, its origin has been a topic of debate for
centuries in terms of location, time period, and the
contribution of parent species. By comparing ancient art
with modern genetics, we have found consistent results.
Historians  have identified C. sativus, C.
cartwrightianus, or C. haussknechtii as the species most
likely depicted in ancient art from various regions such
as Iran, Greece, and Egypt. Notably, flowers shown in
Aegean Bronze Age frescoes were classified by
archaeologists and (paleo-)botanists as either C. sativus
or C. cartwrightianus, indicating that at least one of
these species was present in what is now Greece and
providing early evidence of cultivation and economic
importance. For instance, the "Adorants" fresco from
Xeste 3 shows crocus flowers in great detail, with the
characteristic dark-red stigmas protruding above the
flower (Figure 2). This feature is fixed in C. sativus but
can also occur in the more variable C. cartwrightianus.
Along with the clusters of flowers seen in *The Saffron
Gatherers," these frescoes could even be interpreted as
an artistic representation of human influence on
saffron's domestication (Figure 3).

Genetic research has provided strong evidence
that saffron originated from two different naturally
occurring cytotypes of C. cartwrightianus in Greece,
through autotriploidy, using GBS and multicolor
cytogenetics [7-8]. As a result, despite the fact that 90%
of saffron is grown in Iran [9], the majority of evidence
suggests that it originated in ancient Greece. To further
investigate these findings, plant remains from the
ancient Aegean Bronze Age would be required to
confirm these hypotheses - for species identification
and specifically to serve as a template for comparative
ancient DNA genomics.

Saffron’s production

The saffron plant is in the form of a leaf from
October to May and blooms in October. Its flowers are
hermaphroditic, meaning they have both male and
female reproductive organs, and are pollinated by bees
and butterflies. The plant thrives in light (sandy) and
medium (loamy) soils that are well-drained and can
even grow in soil that is low in nutrients. The flower
has three stigmas, which are the distal ends of the
plant's carpels (Figure 4). These stigmas, along with the
style - the stalk that connects them to the rest of the
plant - are often dried and used as a seasoning and
coloring agent in cooking. Saffron blooms only once a
year and must be harvested within a short time frame
during a 3-4 week period in October-November. The
labor-intensive  cultivation ~ process  contributes
significantly to saffron's high price. Some reports
indicate that this species is a sterile triploid that does
not produce fertile seeds. Germination can take 1-6

months at 18°C [10], and it takes three years for plants
grown from seed to flower.

Saffron’s chief constituents

The value of saffron (stigmas of C. sativus L.)
is determined by the existence of four main secondary
metabolites: crocin, crocetein, picrocrocin, and safranal
[11] [Figure 5].

Potential properties of saffron in confluence with
current treatment goals of olp

Saffron has potential properties that align with
current treatment goals for OLP. These include:

1. Anti-inflammatory properties: Saffron extracts
have been shown to have anti-inflammatory
properties, primarily due to crocin and crocetins
[12]. These extracts were effective in reducing pro-
inflammatory cytokines such as NO, TNF-a, and Il-
b levels in cultured microglia cells stimulated by
lipopolysaccharide, a potent pro-inflammatory
agent [13].

2. Antioxidant  property: Saffron's antioxidant
properties are mainly due to crocin, one of its
carotenoid components [14-15]. The most abundant
carotenoid glycoside in saffron is a-crocin or
crocin-1  (C44H64024, trans-crocetin  di-(b-d-
gentiobiosyl) ester), a diester formed from the
disaccharide gentiobiose and the dicarboxylic acid
crocetin [16]. Studies have shown that chronic
treatment with saffron reduced levels of
glutathione, superoxide dismutase (SOD), and
catalase (CAT) [17]. Increased activity of SOD and
glutathione peroxidase (GPx) has been linked to the
administration of crocin. Additionally, treatment
with crocin has been reported to reduce
malondialdehyde content in the ischemic cortex of
rats [17]. Saffron is known to scavenge cellular
reactive oxygen species (ROS) [18]. Linardaki et
al. (2013) reported that saffron extracts reversed
monoamine oxidase activity and lipid peroxidation
levels when co-administered with aluminum [19].

3. Anti-carcinogenic Effects: Anti-tumor effects have
been demonstrated in various cellular models and
extensively reviewed [20]. Saffron had selective
cytotoxic effects on malignant cells, including
human cancer cell lines, with effective doses in the
low micromolar range while leaving healthy cells
unaffected. Several hypotheses have been proposed
for the modes of anti-carcinogenic action of saffron
and its components. One mechanism is the
inhibitory effect on cellular DNA and RNA
synthesis but not on protein synthesis [20-23].
Inhibition of RNA and DNA synthesis is one of the
proposed mechanisms by which crocin exerts its
anti-carcinogenic activity. Sun et al. (2011)
observed that 04 mM of crocin could
downregulate the cellular RNA and DNA content
of the tongue squamous carcinoma cell line
Tca8113 [24]. They also observed that crocin could
induce both early and late apoptosis of the cell line.
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Saffron has a dose-dependent inhibitory effect on
tumor cell colony formation capability while
leaving normal cells unaffected [25]. Crocetin also
exhibits chemopreventive activity in neoplastic
cells by inhibiting RNA, DNA, and protein
synthesis as well as RNA polymerase Il. It also
inhibits histone H1 and H1-DNA structure
interaction [26].

A second suggested mechanism for saffron's
anti-tumor action is its inhibitory effect on free radical
chain reactions because most carotenoids are lipid-
soluble and may act as high-efficiency free radical
scavengers associated with membranes, which is related
to their antioxidant properties [27-32].

A third proposed mechanism is that saffron
extract exerts its anti-tumor effect through the
metabolic conversion of naturally occurring carotenoids
to retinoids. However, it was recently reported that
converting carotenoids to vitamin A is not a prerequisite
for anti-cancer activity [33-34].

A fourth suggested mechanism is that saffron’s
cytotoxic effect is associated with carotenoids'
interaction with topoisomerase 1l, an enzyme involved
in cellular DNA-protein interaction [20,35,36].

4. Immunomodulatory effect: Saffron has been shown
to improve the immune system by increasing 1gG
levels and decreasing IgM levels [37]. It has also
been found to regulate immune reactivity by
inhibiting histamine (H1) and muscarine receptors
[38].

5. Antidepressive effects: Saffron is a valuable tool in
the fight against depression and anxiety. Safranal
and crocin contribute to its antidepressant effect,
with crocin likely acting via reuptake inhibition of
dopamine and norepinephrine and safranal via
serotonin reuptake inhibition [39]. In vitro, crocin
was found to have a weak but significant affinity
for the NMDA receptor and to antagonize ethanol-
induced depression via the NMDA receptor [40].
Additionally, cAMP response element binding
protein (CREB) is a transcription factor activated
by phosphorylation at a specific serine residue.
CREB regulates the neurotrophic factor brain-
derived neurotrophic factor (BDNF), a key
molecule targeted in antidepressant treatment.
BDNF is known to decrease depressive conditions.
The protein level of phosphorylated CREB
increased in mice treated with saffron [41-42].
Phosphorylated CREB then increases the level of
BDNF. Saffron extracts have also been found to
decrease the Hamilton depression rating scale by
about 10%-14% [43].

Toxicology and safety
"Saffron is considered safe in daily doses up to
1.5 grams. The effective dose for its properties is

around 30 milligrams, leaving a large safety margin.
Toxic effects have been reported at doses of 5 grams
and above, with a lethal dose of approximately 20
grams [44].

Proposal for formulation

Saffron can be formulated into tablets,
lozenges, and ointments containing active medication.
Further research is needed to explore the potential use
of saffron extract and its main constituents, crocin and
safranal, as natural alternatives for treating OLP."

CONCLUSION

"Saffron has been used for centuries as a spice
and traditional herb and has recently gained importance
in the pharmaceutical and clinical fields. While its
mechanism of action in OLP is not fully understood,
ongoing research suggests that saffron may have
potential as a therapeutic agent against the progression
of OLP cancer. However, more evidence and extensive
research are needed to confirm its use as a novel
treatment for OLP."

REFERENCES

1. Drogoszewska, B., Chomik, P., Polcyn, A, &
Michcik, A. (2014). Clinical diagnosis of oral
erosive lichen planus by direct oral microscopy.
Advances in Dermatology and Allergology/Postepy
Dermatologii i Alergologii, 31(4), 222-228.

2. Li, C., Tang, X., Zheng, X., Ge, S., Wen, H., Lin,
X., ... & Lu, L. (2020). Global prevalence and
incidence estimates of oral lichen planus: a
systematic review and meta-analysis. JAMA
dermatology, 156(2), 172-181.

3. Gorouhi, F., Davari, P., & Fazel, N. (2014).
Cutaneous and mucosal lichen planus: a
comprehensive review of clinical subtypes, risk
factors, diagnosis, and prognosis. The Scientific
World Journal, 2014.

4. Gupta, S., & Jawanda, M.K. (2015). Oral lichen
planus: An update on etiology, pathogenesis,
clinical presentation, diagnosis and management.
Indian journal of dermatology, 60, 222.

5. Alajbeg, I., Challacombe, S. J., Holmstrup, P., &
Jontell, M. (2021). Red and White Lesions of the
Oral Mucosa. Burket's Oral Medicine, 85-138.

6. Bowman, A. K., Champlin, E., & Lintott, A. (Eds.).
(1996). The Cambridge ancient history (Vol. 10).
Cambridge university press, 8:

7. Nemati, Z., Harpke, D., Gemicioglu, A., Kerndorff,
H., & Blattner, F. R. (2019). Saffron (Crocus
sativus) is an autotriploid that evolved in Attica
(Greece) from wild Crocus cartwrightianus.
Molecular Phylogenetics and Evolution, 136, 14-
20.

8. Schmidt, T., Heitkam, T., Liedtke, S., Schubert, V.,
& Menzel, G. (2019). Adding color to a century-
old enigma: multi-color chromosome identification
unravels the autotriploid nature of saffron (Crocus

© East African Scholars Publisher, Kenya

105



Swarnaa Chaturvedi; EAS J Dent Oral Med; Vol-5, Iss-4 (Jul-Aug, 2023): 103-107

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

sativus) as a hybrid of wild Crocus cartwrightianus
cytotypes. New Phytologist, 222(4), 1965-1980.
Koocheki, A., & Khajeh-Hosseini, M. (Eds.).
(2019). Saffron: science, technology and health.
Woodhead Publishing Limited.

Nadkarni, A. K. (2007). Dr. KM Nadkarni's Indian
materia medica: with Ayurvedic, Unani-tibbi,
Siddha, allopathic, homeopathic, naturopathic &
home remedies, appendices & indexes (Vol. 1).
Popular Prakashan.

Abdullaev, F. I. (2002). Cancer chemopreventive
and tumoricidal properties of saffron (Crocus
sativus L.). Experimental biology and medicine,
227(1), 20-25.

Poma, A., Fontecchio, G., Carlucci, G., &
Chichiricco, G. (2012). Anti-inflammatory
properties of drugs from saffron crocus. Anti-
Inflammatory & Anti-Allergy Agents in Medicinal
Chemistry (Formerly  Current Medicinal
Chemistry-Anti-Inflammatory and  Anti-Allergy
Agents), 11(1), 37-51.

Nam, K. N., Park, Y. M., Jung, H. J., Lee, J. Y.,
Min, B. D., Park, S. U., ... & Lee, E. H. (2010).
Anti-inflammatory effects of crocin and crocetin in
rat brain microglial cells. European journal of
pharmacology, 648(1-3), 110-116.

Mashmoul, M., Azlan, A., Khaza’ai, H., Mohd
Yusof, B. N., & Mohd Noor, S. (2013). Saffron: a
natural potent antioxidant as a promising anti-
obesity drug. Antioxidants, 2(4), 293-308.
Dehghan, F., Hajiaghaalipour, F., Yusof, A.,
Muniandy, S., Hosseini, S. A., Heydari, S., ... &
Azarbayjani, M. A. (2016). Saffron with resistance
exercise improves diabetic parameters through the

GLUT4/AMPK pathway in-vitro and in-vivo.
Scientific reports, 6(1), 25139.

Rahaiee, S., Moini, S., Hashemi, M., &
Shojaosadati, S. A. (2015). Evaluation of

antioxidant activities of bioactive compounds and
various extracts obtained from saffron (Crocus
sativus L.): a review. Journal of Food Science and
Technology, 52, 1881-1888.

Vakili, A., Einali, M. R., & Bandegi, A. R. (2014).
Protective effect of crocin against cerebral
ischemia in a dose-dependent manner in a rat
model of ischemic stroke. Journal of Stroke and
Cerebrovascular Diseases, 23(1), 106-113.
Samarghandian, S., Azimi-Nezhad, M., & Samini,
F. (2014). Ameliorative effect of saffron aqueous
extract on hyperglycemia, hyperlipidemia, and
oxidative stress on diabetic encephalopathy in
streptozotocin  induced experimental diabetes
mellitus. BioMed research international, 2014.
Linardaki, Z. 1., Orkoula, M. G., Kokkosis, A. G.,
Lamari, F. N., & Margarity, M. (2013).
Investigation of the neuroprotective action of
saffron (Crocus sativus L.) in aluminum-exposed
adult mice through behavioral and
neurobiochemical assessment. Food and Chemical
Toxicology, 52, 163-170.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Nair, S. C., Pannikar, B., & Panikkar, K. R. (1991).
Antitumour activity of saffron (Crocus sativus).
Cancer letters, 57(2), 109-114.

Abdullaev, F. 1. (1994). Inhibitory effect of
crocetin on intracellular nucleic acid and protein
synthesis in malignant cells. Toxicology letters,
70(2), 243-251.

Abdullaev, F. I., & Gonzalez de Mejia, E. (1995).
Inhibition of colony formation of Hela cells by
naturally occurring and synthetic agents. Biofactors
(Oxford, England), 5(3), 133-138.

Abdullaev, F. I., & Frenkel, G. D. (1992). The
effect of saffron on intracellular DNA, RNA and
protein synthesis in malignant and non-malignant
human cells. BioFactors (Oxford, England), 4(1),
43-45,

Sun, J., Xu, X. M., Ni, C. Z., Zhang, H., Li, X. Y.,
Zhang, C. L., ... & Zhou, H. M. (2011). Crocin
inhibits proliferation and nucleic acid synthesis and
induces apoptosis in the human tongue squamous
cell carcinoma cell line Tca8113. Asian Pac J
Cancer Prev, 12(10), 2679-2683.

Zhang, Z., Wang, C. Z., Wen, X. D., Shoyama, Y.,
& Yuan, C. S. (2013). Role of saffron and its
constituents  on  cancer  chemoprevention.
Pharmaceutical biology, 51(7), 920-924.
Abdullaev, F. (2003). Crocus sativus against
cancer. Archives of medical research, 4:354.
10.3109/13880209.2013.771190

Nair, S. C., Varghese, C. D., Paniker, K. R.,
Kurumboor, S. K., & Parathod, R. K. (1994).
Effects of saffron on Vitamin A levels and its
Antitumour activity on the growth of solid tumours
in mice. International journal of Pharmacognosy,
32(2), 105-114.

Molnar, J., Szabo, D., Pusztai, R., Mucsi, 1., Berek,
L., Ocsovszki, I., .. & Shoyama, Y. (2000).
Membrane associated antitumor effects of crocine-,
ginsenoside-and cannabinoid derivates. Anticancer
research, 20(2A), 861-867.

Dufresne, C., Cormier, F., & Dorion, S. (1997). In
vitro formation of crocetin glucosyl esters by
Crocus sativus callus extract. Planta Medica,
63(02), 150-153.

Verma, S. K., Maheshwari, S., Gautam, S. N.,
Prabhat, K. C., & Kumar, S. (2012). Natural head
position: key position for radiographic and
photographic analysis and research of craniofacial
complex. Journal of oral biology and craniofacial
research, 2(1), 46-49.

Tseng, T. H., Chu, C. Y., Huang, J. M., Shiow, S.
J., & Wang, C. J. (1995). Crocetin protects against
oxidative damage in rat primary hepatocytes.
Cancer letters, 97(1), 61-67.

Palozza, P., & Krinsky, N. 1. (1992). [38]
Antioxidant effects of carotenoids in Vivo and in
Vitro: An overview. Methods in enzymology, 213,
403-420.

Tarantilis, P. A., Morjani, H. A. M. I. D, Polissiou,
M. O.S. C. H. O. S., & Manfait, M. I. C. H. E. L.

© East African Scholars Publisher, Kenya

106



Swarnaa Chaturvedi; EAS J Dent Oral Med; Vol-5, Iss-4 (Jul-Aug, 2023): 103-107

34.

35.

36.

37.

38.

39.

(1994). Inhibition of growth and induction of
differentiation of promyelocytic leukemia (HL-60)
by carotinoids from. Crocus sativus, 1913-1918.
Smith, T. A. (1998). Carotenoids and cancer:
prevention and potential therapy. British journal of
biomedical science, 55(4), 268.

Nair, S. C., Kurumboor, S. K., & Hasegawa, J. H.
(1995). Saffron chemoprevention in biology and
medicine: a review. Cancer Biotherapy &
Radiopharmaceuticals, 10(4), 257-264.

Nishino, H., Murakoshi, M., li, T., Takemura, M.,
Kuchide, M., Kanazawa, M., ... & Jinno, K. (2002).
Carotenoids in cancer chemoprevention. Cancer
and Metastasis Reviews, 21, 257-264.

Kianbakht, S., & Ghazavi, A. (2011).
Immunomodulatory  effects of saffron: A
randomized  double-blind  placebo-controlled

clinical trial. Phytotherapy Research, 25(12), 1801-
1805.

Bani, S., Pandey, A., Agnihotri, V. K., Pathania,
V., & Singh, B. (2010). Selective Th2 upregulation
by Crocus sativus: a neutraceutical spice. Evidence-
Based Complementary and Alternative Medicine,
2011.

Hosseinzadeh, H., Karimi, G., & Niapoor, M.
(2003, October). Antidepressant effect of Crocus
sativus L. stigma extracts and their constituents,
crocin and safranal, in mice. In | International

41.

42.

43.

44,

Symposium on Saffron Biology and Biotechnology
650 (pp. 435-445).

. Abe, K., Sugiura, M., Shoyama, Y., & Saito, H.

(1998). Crocin antagonizes ethanol inhibition of
NMDA receptor-mediated responses in rat
hippocampal neurons. Brain Research, 787(1),
132-138.

Vahdati Hassani, F., Naseri, V., Razavi, B. M.,
Mebhri, S., Abnous, K., & Hosseinzadeh, H. (2014).
Antidepressant effects of crocin and its effects on
transcript and protein levels of CREB, BDNF, and
VGF in rat hippocampus. DARU Journal of
Pharmaceutical Sciences, 22, 1-9.

Asrari, N., Yazdian-Robati, R., Abnous, K,
Razavi, B. M., Rashednia, M., Hasani, F. V., &
Hosseinzadeh, H. (2018). Antidepressant effects of
aqueous extract of saffron and its effects on CREB,
P-CREB, BDNF, and VGF proteins in rat
cerebellum. Journal of pharmacopuncture, 21(1),
35.

Goldberg, J. F., & Truman, C. J. (2003).
Antidepressant-induced mania: an overview of
current controversies. Bipolar disorders, 5(6), 407-
420.

Schmidt, M., Betti, G., & Hensel, A. (2007).
Saffron in phytotherapy: pharmacology and clinical
uses. Wiener Medizinische Wochenschrift (1946),
157(13-14), 315-319.

Cite This Article: Swarnaa Chaturvedi (2023). Wonders of “Yellow Gold” in Oral Lichen Planus. EAS J Dent Oral Med, 5(3), 103-107.

© East African Scholars Publisher, Kenya

107



