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ABSTRACT: The Crocussativus Linn, is an
Iridaceae family member, commonly known as
saffron, has been used as medicinal plant for
thousands of years. Thechemical constituents of
saffron makes it a potent medicinal herb. The
primary chemical constituents present in saffron are
crocin, crocetin, safranal and picrocrocin. All these
components possess some medicinal uses such as
antibacterial, anti-inflammatory, and antioxidant
properties. Safranal, crocin, and crocetin are the
main components with anti-inflammatory and
antioxidant properties. It can be used to treat
ARMD, a condition that affects adults over 50
which affects the macula of the retina. As such, it
can be used to treat a variety of neurological
conditions, Parkinsonism, Alzheimer's, cancer, etc.
Numerous clinical studies and animal tests have
been conducted by researchers to assess the safety
and effectiveness of saffron as a therapeutic agent.
Saffron has been shown in numerous studies to be
effective in preventing ARMD. This review looks at
several clinical trials and animal studies done to find
out the effectiveness of Crocus sativus in treatment
of ARMD and its effect as anti-inflammatory, anti-
oxidant, neuroprotective agents. By conducting
some clinical and animal studies it is proved that
Crocus sativus Linn. has all the above mentioned
effects.

KEYWORDS:Crocussativus  Linn, Age Related
Macular Degeneration, Pathophysiology.

l. INTRODUCTION:

Age-related macular degeneration (ARMD)
has affect on the macula, the retina's central vision
area. This condition makes driving hard, blurs
vision, changes how we see colors, and
createsproblems inrecognizing faces. ARMD exists
in two forms: wet and dry. Damage to the retinal
macula leads to vision loss. In dry ARMD tiny
yellow deposits called drusen gather under the
macula causing the retina to thin. This can lead to
wet ARMD where too many blood vessels in the
retina cause swelling and leak fluid and blood
harming vision. When oxidized low-density
lipoprotein (LDL) builds up in the retinal pigment
epithelium (RPE), it can slow down how RPE cells
form phagosomes. This slows the breakdown of
photoreceptor outer segments. As a result
undigested proteins and lipids pile up in the RPE,
which can hurt RPE cells by making harmful
substances like A2E. Studies have linked ARMD to
several factors, including oxidative stress, heart
diseases being overweight, and immune system
problems.[1,2]
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Fig.1 Types of ARMD

CROCUS SATIVUS LINNPROFILE:

Crocus sativus Linn known as saffron, is a
perennial herb. This plant is free of stems. Saffron
was also called as India's "red gold." Saffron is a
useful medicine. Saffron consists of a fantastic spice
with numerous medicinal applications is saffron
stigma. Stigmas are the three red coloured thread
like portion of the flower. Saffron is considered as a
very powerful medicinal herb because it contains
certain chemical components that have antioxidant
and anti-inflammatory properties. Crocus sativus is
a flowering plant that typically reaches a height of 8
to 30 cm. It has striking purple flowers along with
three red to orange stigmas. [3]

TAXONOMIC CLASSIFICATION:

Kingdom Plantae
Order Asparagales
Family Iridaceae
Genus Crocus
Species sativus

VERNACULAR NAME:

English Saffron plant
Malayalam Kunkumappu
Tamil Kungumapoo
Hindi Zafran

Marathi Kesar

Kannada Kunkuma Kesari
German Safran

Fig.3 Stigma

Morphologic characters:

Saffron is distinguished by its fragrant and
purple to lavender coloured flowers, its
underground corm-like, thin, grass-like leaves. This
plant consist of three scarlet, thread-like stigmas,
which yield the priceless spice saffron, are its most
distinctive physical characteristics.

Plant consists of:

(@) Underground Corms: The saffron plant have
underground corms , which enables nutrient storage.
(b) Leaves: Simple, linear, and resembling grass, the
leaves may emerge before or alongside the blooms.
Leaves are dark green and filiform, their number
depending on the corm size varies from 6 to 11.

(c) Flowers: It has purple to lavender coloured
flowers. The flower consists of three yellow
stamens, and the distinctive three red stigmas.The
flowering is during October to the middle of
November and is not followed by fruit and seed
development.

(d) Roots:Numerous white coloured roots are
produced in the corm.[4]

Chemical constituents:
Crocus sativusLinn have a wide range of
specific chemical constituents which give it its
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unique color, flavor, aroma, and medicinal
properties. Among them the primary bioactive
components are: Crocin, crocetin, picrocrocin and
safranal.[5]
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PATHOPHYSIOLOGY OF ARMD:

In the pathophysiology of ARMD, the
retinal pigment epithelium (RPE), Bruch's
membrane, photoreceptors and the choroid are
involved in the age-related macular degeneration
(AMD). Due to the aging, genetic predisposition,
smoking and high-fat diets may leads to ARMD.

Chronic inflammation, oxidative stress, lipid
buildup, and extracellular matrix dysfunction are
important  factors which leads to ARMD.

Complement system dysregulation leads to RPE
damage and inflammation, which involves Some

Category Chemical constituent

Carotenoids Crocin,Crocetin

Volatile compounds Picrocrocin, Safranal

Flavonoids Kaempferol, Quercetin

Proteins and vitamins Riboflavin, Thiamine

HOMMW

Crocetin

Crocin

Fig.4
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proteins. Impaired lipid transport and oxidation
leads to drusen deposit and basal linear deposition.
Due to the oxidative stress and mitochondrial
malfunction, RPE bioenergeticsand antioxidant
defenses are  weakened, which leads to
photoreceptor and RPE degradation. Photoreceptor
death andneovascularization,which aims to replenish
nutrients but may develop into toxic exudative
forms, are features of advanced phases. These
mechanisms highlight possible therapeutic targets in
the control of oxidative stress, lipid metabolism, and
complement.[6-8]
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PHARMACOLOGICAL STUDIES ON
CROCUSSATIVUS LINNIN ARMD AND
RELATED CONDITIONS:

a)ARMD progress deceleration using
CrocussativusLinn:

By performing this study they reported the
Crocussativus  potential to treat ARMD. They
choose 30 people with dry ARMD and 30 patients
with wet ARMD for the study. Participants
diagnosed with wet ARMD were initially given
intravitreal bevacizumab (IVB) injections once a
month for three months. Participants were divided
into two groups after this initial phase of treatment,
Saffron group and Placebo. Saffron group is treated
with 15mg saffron extract capsules twice daily for
six months. For the same period of time placebo
group was given placebo capsules, which were
exactly like the saffron capsules in terms of
appearance and dosage. During and after the
duration of course Fluorescein angiography (FA),
electroretinography (ERG), and optical coherence
tomography (OCT) tests were performed on all
participants at baseline, three months, and six
months. By the changes the retinal thickness and
ERG amplitude the effect of saffron on ARMD was
analysed. From their study, over the course of six
months, patients who took saffronsupplements saw
either a stabilization or an improvement in their
macular thickness, the saffron group showed a
significant increase in ERG amplitude values.
While the placebo group showed no discernible
changes in ERG features This implies that saffron
may slow the progression of macular degeneration
and preserve or improve retinal health.[9]

b)Therapeutic potential of CrocussativusLinn on
ARMD:

Patients with dry ARMD are selected for
the study. The effects of saffron supplementation on
vision were assessed by a double-blind, randomized,
placebo-controlled study. For three months, patients
of one group were receive 50 mg of saffron extract
and the other group receive placebo in the form of
capsules. While saffron supplementation has no
significant impact on central macular thickness, but

it significantly enhanced the contrast sensitivity and
visual acuity when compared to the control group.
When compared to the control group, the saffron
group maintained an overall positive perception of
life. These results demonstrate that saffron may
improve vision and overall health without affecting
macular thickness.[10]

c)Saffron-based intervention for ARMD:

For this study one hundred patients were
selected. For a period of 12 months, trial
participants received oral capsules containing 20 mg
of saffron every day. Participantswent thorough eye
exams every three months, which included
monitoring for adverse events, color fundus
photography, best-corrected visual acuity (BCVA)
testing, and intraocular pressure (I0P) measurement.
Multifocal electroretinography (mfERG), cataract
grading according to AREDS criteria, FAF, SD-
OCT, and macular pigment (MP) analysis were used
in the baseline and 12-month assessments. Using a
retinal monitoring device, participants' eye
sensitivity was measured. The sensitivity of various
regions of the macula was assessed. mfERG tests
were conducted using gold foil electrodes. While
saffron supplementation preserved retinal function
in early ARMD by increasing mfERG response
density, which is associated with photoreceptor
survival, without appreciably altering latency, which
is associated with stress. Saffron may have benefits
and help treat ARMD early because of its anti-
inflammatory and antioxidant properties. [11]

d)Impact of Crocussativus Linn on retinal flicker
sensitivity:

25 Patients with early ARMD were
selected, 11 patients in one group and 14 patients in
other group. A dose of 20mg/day of saffron
supplement was given for 3months for 1group of
patients and give placebo supplement for the 2nd
group. A washout period of 15days was taken after
the 3months. Then alternatively give the
supplements for each groups for 3months. After
3months of supplementation, using the focal
electroretinograms(fERG) retinal function of each
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patients were tested. The electrophysiological
responses of the saffron and placebo groups were
investigated. The statistical approach was used to
analyse the overall results, and the ANOVA method
was used to analyse changes in threshold, slope, and
visual acuity.From the study higher fERG
amplitudes and lower fERG thresholds were
observed in patients who took saffron supplements
compared to those who took a placebo.[12]

e)Neuroprotective activity of CrocussativusLinn

By using Lipopolysaccharide, Captopril
and Crocin neuroprotective activity of saffron was
detected experimentally on male Albino rats. After
the seven days of experiment by treating the LPS
group with lipopolysaccharide, 30 days of oral
medication of 50mg/kg of either captopril or crocin
or a combination of both to the other group the
animals were sacrificed. Their experiment revealed
that the LPS group exhibited significantly more
color aurora intensity than the groups treated with
crocin, captopril or both. Through this experiment
they demonstrated crocin are capable of reducing
the negative effects of lipopolysaccharide. Crocin
have anti-oxidant activity.[13]

f)Radical mitigating activity ofCrocussativusLinn

The radical scavenging activity of saffron
and its main ingredients was assessed using the
DPPHradical (CisHi2NsOs) test. The methanol
extract of Crocussativus used for the study was
extracted using a Soxhlet apparatus. By performing
the radical scavenching test using a UV visible
spectrophotometer,  antioxidant  activity  of
Crocussativus ~ measured.The  study's  findings
demonstrated that caffeine exhibited the highest
degree of radical scavenging activity. Crocin
showed significant activity, reducing by 48.02% at
500 ppm and 63.75% at 1000 ppm. Both the
methanol extract and safranal exhibited a moderate
level of activity. From their study most successful
saffron-derived chemical was found to be
crocin.[14]

I1.  CONCLUSION:

CrocussativusLinn from the family
Iridaceae, is a momentous medicinalplant which
possess a wide range of therapeutic uses. Its anti-
inflammatory and antioxidant qualities highlight its
importance in the traditional medical system. The
present review states that, Saffron possess
neuroprotective, antioxidant and anti-inflammatory
properties, and hence it can be used to treat age-
related macular degeneration. Crocin is found to be

the major component of CrocussativusLinn that
have antioxidant property. It may also be able to
slow the progression of wet ARMD and dry ARMD.
Future studies will concentrate on carrying out
clinical trials with a larger patient population in
order to verify the safety and effectiveness of
Crocussativus Linn in the treatment of ARMD.
They will also carry out additional clinical research
to determine the different medicinal efficacies of
CrocussativusLinn.
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