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Abstract —

Glaucoma is an incurable eye disease that causes
slowly progressive degeneration of the retina. It is
not possible to fully recover, but if diagnosed early,
progression can be controlled. Unfortunately, due to
the lack of obvious symptoms in the early stages,
early diagnosis is rare. Glaucoma must be detected
early because late diagnosis can lead to permanent
vision loss.

Intraocular pressure (IOP) is currently the only
modifiable risk factor that slows or stops disease
progression ; However, glaucomatous lesions |,
persist in almost 50% of patients , despite a
significant reduction in intraocular pressure.
Multiple , studies have examined , non-IOP risk
factors that contribute to glaucoma progression, as
well as , interventions that can prevent or delay
glaucomatous neurodegeneration and , maintain
vision throughout life, , regardless of intraocular
pressure. A staggering , experimental studies have
demonstrated the effectiveness of , neuroprotections
against glaucoma, and , clinical trials are underway
attempting to provide convincing evidence of the
effectiveness of , of these interventions.

It Is the second leading cause of blindness
worldwide. The article provides a brief overview of
this disease and the options for its pharmacological
treatment.[1,2,3]

Keywords- Glaucoma, Intra occular pressure ,
Visual field loss, Herbal medicines.

I.  Introduction-

Glaucoma is the leading cause of incurable
blindness worldwide. In 2010, an estimated 60.5
million people had glaucoma. In 2020, this number
increased to 79.6 million. Glaucoma is more
common in people of African and Hispanic descent
[3,4], and glaucoma patients may be asymptomatic
for many years, causing these measurements to
potentially underestimate true prevalence of the
disease. .In this condition neurons in the brain are
not regenerate. It is a disease in which the optic
nerve of our eyes which is connected to brain is
damage or breakdown. After damaging the optic
nerve result is loss of vision partially or completely
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Fig.1 difference between normal vision and glaucoma (8)

Categories of glaucoma-

1)Primary open angle glaucoma
2)Primary angle closure glaucoma
3)Secondary open angle glaucoma
4)Secondary angle closure glaucoma

1. The primary open angle glaucoma is most
common in United States.
> Primary open angle glaucoma :-It can

occur with or without elevated ocular hypertension .
If eye pressure increase too much then damage the
optic nerve and lead to loss of vision permanently.

OPEN-ANGLE GLAUCOMA

Fig.2 open angle glaucoma

> Sometimes it is also known as normal
tension glucoma. If These disease occur both
adults{after 40 year age} and children{age between
3-40 year}. It does not have Identificable cause.
However, POAG usually responds well to treatment
when detected early. Having regular comprehensive
eye exams can lead to early detection, which can help
prevent vision loss.( 11)

Ciliary retinal vein
Zonules body  Retina bady;
2. Primary angle closure glaucoma —
> Primary angle-closure glaucoma (PACG) is

a chronic optic neuropathy associated with loss of
retinal ganglion cells and their axons and typically
affects older adults. PACG carries a higher risk of
severe visual impairment than chronic open-angle
glaucoma. Angle closure is caused by several
mechanisms, the most common of which is pupillary
block, in which aqueous humor obstructs the flow
between the lens and the posterior 8surface of the iris
(up to 75% of cases). Nonpupillary causes of
blockage include iris plateau and angle closure
caused by the lens (i.e., swelling or instability). (9).

ANGLE-CLOSURE GLAUCOMA

Fig.3. Primary angle closure glaucoma

3. Secondary open angle glaucoma —
> Secondary open-angle glaucoma is a
heterogeneous group of diseases in which various
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pathophysiological mechanisms lead to increased
intraocular pressure.

4. Secondary angle closure glaucoma —

> Secondary angle closure is caused by an
identifiable pathological etiology, such as: B.
Neovascularization or uveitis (see “Differential
diagnosis” section). If angle-closure glaucoma leads
to an increase in intraocular pressure, which leads to
glaucomatous damage to the optic disc, it is called
secondary angle-closure [5,6,10,17,18]

PATHOPHYSIOLOGY

Etiological factors
Disturbance in circulation of aqueous humor

Leads to increased IOP

4

Which damages the retinal layer as it passes through
the optic nerve head

g

Compression on the optic nerve head

Resulting in cell injury & death

Filtration depends on pressure gradient,
blood pressure and IOP elevation. The osmotic
gradient created by the active secretion of sodium
ions, bicarbonate, and other solutes creates a pressure
gradient that allows fluid to move from the ciliary
stromal ultrafiltration tank toward the posterior
chamber, thereby creating a translation. Many
different receptors and transmitters are found in the
ciliary epithelium and smooth muscle structures of
the eye. Carbonic anhydrase (mainly type II

Pathophysiology —

Although the pathogenesis of glaucoma is
not fully understood, the level of intraocular pressure
is associated with ganglion cell death. The balance
between the secretion of aqueous humor by the ciliary
body and its drainage by two independent pathways -
the trabecular meshwork and the uveoscleral drainage
pathway - determines intraocular pressure .A better
understanding of the pathophysiological mechanisms
involved in the onset and progression of
glaucomatous optic neuropathy is important to
develop better therapeutic options.[12,13,16,17]

isozyme), a- and B-adrenergic receptors, activated
sodium and potassium triphosphates, prostaglandins
and muscarinic receptors all play a role in the normal
functioning of the eye .

Etiology-
1. Increased intraocular pressure.

2. Increased sensitivity of the optic nerve to
ischemia.
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3. Supress or interrupted blood flow.

4, Autoimmune reaction.
5. Stimulant toxicity.
6. Abnormal physiological process.

7. Peeling syndrome.

8. Pigmentary glaucoma.

9.  Systemic disease.

10. Trauma.

11. Surgery.

12.  Goal changes.

13. Drug-induced eye inflammation .
14. Ageover 50.

15. Family history of glaucoma . [12,14]
Symptoms —

Symptoms of glaucoma depend on the type and stage
of your disease.

1)Early stages have no symptoms

2)Blurred vision

3)Gradually, blind spots appear in your side vision.
Side vision is also known as peripheral vision
4)In the later stages, it is difficult to see things in
central vision.[14 ]

5)Rapidly progressive vision loss

6)Eye pain

7)Red eyes

8)Nausea, vomiting

9) Fear of light

10)Transient halos and watermarks indicate previous
disruption attacks.

Diagnosis —

Glaucoma is usually detected during a routine eye
exam, often before it causes visible symptoms. After
this, further tests are usually required to diagnose and
monitor the disease. Regular eye exams are important
so that problems like glaucoma can be diagnosed and
treated as early as possible. Early treatment can help
prevent severe vision deterioration. You should have
your eyesight checked at least every 2 years. If you

are at higher risk of glaucoma, for example if you
have a close relative, you may be recommended more
frequent testing. You can have your eyes examined at
your local ophthalmologist and the examination will
be performed by an optometrist.

Tests to diagnose and monitor glaucoma -

There are many different tests that can be performed
by an optometrist if they suspect you have glaucoma
after a routine eye exam.

A)Eye pressure test

t surtace
4- carsiage of the wpper ¥

Fig.4 Eye pressure test (22)

Eye pressure test (tonometry) uses an instrument
called a tonometer to measure the pressure inside
your eye.

The optometrist will apply a small amount of pain
medication (anesthesia) and dye to the front of your
eye. They will then shine a light into your eye and
gently touch the surface of your eye with intraocular
pressure.

Some optometrists use a different instrument, which
uses a stream of air and does not touch the eye to
check the pressure. (20)

Eye pressure test at home-

The fingertip test-

Very high IOP can be detected with your fingertip.
Accuracy will be higher if the examiner is familiar
with this test method, so take the time to practice it:
first on yourself, then with your colleagues (with their
permission).

Note: If nothing unusual is detected, eye pressure
may remain dangerously high. If the history or
symptoms suggest glaucoma, or if the patient is
taking steroid medications or has recently had eye
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surgery, you should refer them to a center where their
IOP can be accurately assessed.

Method-

. Ask the patient to close their eyes and look
down.

. Place the tips of your index fingers on your

closed upper eyelids. Keeping both fingers in contact
with the upper eyelid, gently press on the closed
eyelid, first gently pressing on the eye with the right
index finger, then with the left index finger, then
again with the right index finger . Repeat with the
other eye.

. Normal eyes will look a bit like a just ripe
tomato: neither too hard nor too soft.
. It is important to compare the two eyes.

Eyes with very high IOP will be unusually hard and
strong. (21)

B)Gonioscopy

Gonioscopy

(Image of iridocorneal angle)

onioscope
mirror

Ocular - Cornea

Fig. 5 Gonioscopy (23)

Gonioscopy is a procedure to examine the front part
of the eye - the fluid-filled space between the colored
part (iris) and the clear window at the front of the eye
(cornea). This is where the fluid will drain from your

eye.

Gonioscopy can help determine whether this area
("angle") is open or closed (blocked), which can
affect how fluid drains from your eye. It will tell your
eye doctor what type of glaucoma you have. (20)

‘When should gonioscopy be performed?

The first signs of vision problems and eye diseases
can appear around the age of 40. Next, all adults
should undergo basic screening for eye diseases by an
ophthalmologist

Screening for glaucoma symptoms. Your
ophthalmologist will perform a gonioscopy to check
the appearance and function of the drainage angle.
Some people are suspected of having glaucoma. Your
eye pressure may or may not be above normal, but
your eye doctor may notice other signs that could
indicate you are developing glaucoma. In this case,
your eye doctor will regularly perform gonioscopy
and other glaucoma screening tests to detect changes
over time.

When it comes to eye tracking, time is of the essence.
It is important that you keep your scheduled
appointments with your eye doctor. Regular check-
ups can save your eyesight.(24)

Gonioscopy: What to Expect

During a gonioscopy exam, you will have to rest
your head on the chin rest of a slit lamp microscope
(a special instrument that an ophthalmologist uses to
look into your eyes). At this point, your eyes will be
numb from the eye drops.

Your ophthalmologist places a special mirrored
contact lens directly on your eye. They shine a beam
of light into the lens to highlight the drainage angle.
Lens mirrors help visualize the part of the eye that is
usually in the corner of the eye and is difficult to see.

method

1. The doctor will put drops in your eyes to
anesthetize the cornea so  you do not feel
uncomfortable during the procedure.

2. You will be asked to place your chin and
forehead in front of the slit lamp to examine the
angle.

3. The gonioscopy lens will gently touch your

eye and a beam of light will be moved to evaluate the
entire circumference of the goiter. In some cases,
your doctor may carefully press the lens against your
cornea to get more information, especially in eyes at
risk for narrow-angle glaucoma.

This is a painless procedure and you can help your
doctor make a better assessment by holding your
forehead and chin steady against the slit lamp, eyes
wide open, trying to get used to the contact of the lens
with the cornea, trying to Try not to blink and keep
looking straight ahead. (25)
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C)Visual Field Test :-

Visual field testing (sometimes called perimetry)
checks for missing visual areas.

You may see a series of bright spots and are asked to
press a button to indicate which bright spots you can
see. Some spots will appear at the edge of your vision
(peripheral vision), which is often the first area
affected by glaucoma.

Fig .6. Visual field test(27)

If you can't see spots in the periphery, it means
glaucoma has damaged your vision. (20)

D) Optic nerve assessment -

Healthy
Optic Nerve

Optic Nerve in

Eye with Glaucoma

Fig.7. Difference between healthy optic nerve and
optic nerve in eye with glaucoma (26)

The optic nerve, which connects your eyes to your
brain, can be damaged in glaucoma, so an assessment
may be done to see if it is healthy or not.

For the test, you will be given eye drops to enlarge
your pupils. Your eyes will then be examined using:
-slit lamp (a brightly lit microscope)

-optical coherence tomography
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- a type of scan in which special light rays are used to
scan the back of your eyes and create an image
Drops used to widen your pupils may temporarily
affect your ability to drive. Therefore, you will need
to make arrangements to return home after your
appointment.(20)

E) Referral to a specialist

If glaucoma is detected during an eye examination,
you should be referred to a specialist ophthalmologist
(ophthalmologist) for further examination. They will
confirm your diagnosis and find out:

How far the disease has progressed —

1) What damage the glaucoma has caused to your
eyes?

2)What can cause glaucoma ?

Then, they will be able to advise you on treatment.
See glaucoma treatment for more information.

In some cases, your ophthalmologist will continue to
treat you. But for less severe types of glaucoma, you
may be referred to an ophthalmologist. (20)

Visual field

Vision

Fig.8 (28)
Treatment for glaucoma-

Home remedies —

These tips can help you control high eye pressure
and promote eye health.
. Pay attention to a healthy diet —
A healthy diet can help you stay heathy ,but it wan’t
prevent your glaucoma from getting worse.
Numerous vitamins and nutrients are important for
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eye health ,Including zinc , copper , selenium, and
anti oxidant vitamin C,E ,A.
. Exercise safely-

Regular exercise can lower eye pressure .talk
your doctor about an appropriate exercise program.

. Limit caffeine-consuming drinks that
contain a lot of caffeine can increase eye pressure
. Drink liquids carefully- Drink moderate

amount of fluids. Drinking a liter or more of fluid in
short period of time can temporarily increase eye
pressure.

* Take the medication that has been prescribed for
you.

Using eye drops or other medication as directed
can help you achieved the best possible treatment
result .Make sure you use the drops exactly as
directed. Otherwise ,the damage to the optic nerve
may worsen.(19)

Natural products used for glaucoma treatment —

1)Gingko biloba L.

Gingko biloba has been used for hundreds of years to
treat a variety of conditions such as asthma, dizziness,
fatigue, tinnitus and circulatory problems.(29)
Ginkgo biloba L. (GB) belongs to the Ginkgoceae
family and its leaves and seeds have been used for
medicinal purposes for centuries.(30)

With over 70 different flavonoids identified in the
UK, they are thought to have broad-spectrum free
radical scavenging activity (31). Indeed, treatment
with GB extract could increase RGC lineage survival
in mice, after exposure to hydrogen peroxide
(H202)-induced oxidative stress (32). Additionally,
POAG patients treated with 120 mg of GB extract
daily for at least 6 months demonstrated a lower
incidence of single-strand DNA breaks in circulating
leukocytes, Suggesting reduced oxidative stress ( 33).

Gingko biloba has been around for over 250 million
years and is native to Korea, Japan and China, but is
found all over the world. It can reach a height of 40
meters and live more than 1,000 years. Ginkgo biloba
leaf extracts have been used for hundreds of years to
treat various diseases such as asthma, dizziness,
fatigue, tinnitus and circulatory problems (34,35,36).

These extracts consist mainly of flavonoids and
terpenoids. Two of the main extracts are EGb761 and
LI 1370.Most pharmacological, toxicological and
clinical studies have focused on the neuroprotective
value of these two main extracts (37,38,39)

Neuroprotection is a dynamically developing field of
research. This area is particularly interesting as it
represents a new therapeutic avenue for a frustrating
disease that can progress despite optimal treatment.
One of these diseases is glaucoma.

- e
Fig.9. Gingko biloba L.(27)

Glaucoma causes loss of retinal ganglion
cells and their axons, but also tissue remodeling that
affects both the optic nerve head and the retina
.Astrocytes are activated in the retina. In addition, the
optic nerve becomes thinner and the cells of the
lateral geniculate ganglion partially disappear . In
glaucoma patients, on average, blood flow to the
various tissues of the eye is reduced. The reduction in
blood flow is more clearly visible in normal-tension
glaucoma (NTG) than in high-tension glaucoma
(HTG) and comparatively more clearly visible in
patients with progressive glaucoma than in patients
with stable glaucoma.(40,41,42)

2)Coleus forskohlii (willd.) Briq.—Forskolin
Coleus forskohlii (willd.) Briq. It is a
medicinal plant native to India and Southeast
Asia(44). The leaves, roots and tubers of C. forskohlii
are a rich source of a diterpenoid called forskolin,
which acts as a second messenger, an activator of
cyclic adenosine 3',5’-monophosphate (cAMP),
through  direct  stimulation of  adenylate
cyclase.(45).Studies have shown that cAMP plays an
important role in regulating aqueous humor dynamics
in the ciliary body and MT (46). In fact, a previous
study showed that intra-arterial forskolin at doses of
30, 100, and 1000 nm resulted in a significant
reduction in the rate of aqueous humor formation in
an isolated bovine eye preparation (47). This could
explain the antihypertensive effect of forskolin
administration, as demonstrated in a double-blind,
randomized, controlled trial in which patients with
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POAG were treated with 1% w/v aqueous forskolin
eye drops at a dose of two drops three times per day
for 4 days. weeks there was a significant decrease in
intraocular pressure (47,48).

Fig.10. Forskolin

3) Curcuma longa L.—Curcumin

Curcumin is a yellow pigment and the active
ingredient of the rhizome of Curcuma longa L., i.e.
turmeric (49). It is known for its antioxidant, anti-
inflammatory, antitumor, antiarthritic, anti asthmatic,
antimicrobial, antiviral and antifungal properties
(50,51). Since curcumin is a powerful natural
antioxidant, it could represent another potential
treatment for alleviating the oxidative stress
associated with glaucoma. Recent research from
University College London and Imperial College
London in the United Kingdom suggests that a
turmeric derivative, curcumin, may be effective in
treating the early symptoms of glaucoma.
Additionally, researchers are finding that there is an
effective method by which curcumin can be
administered directly into the back of the eye via eye
drops. This turmeric derivative is known to be poorly
soluble, but a new technique developed by the team
will allow specialists to solve this problem.(52)

Fig.11 curcuma longa L.

4) Caffeine

Caffeine (1, 3, 7-trimethylxanthine) is a
natural alkaloid commonly consumed in coffee, tea,
soft drinks, energy drinks, chocolate and other cocoa-
containing foods (53). Caffeine has a stimulating
effect on the central nervous system due to its
antagonistic properties against adenosine Al and A2a
receptors (53). The literature indicates that the effect
of caffeine consumption on intraocular pressure is
controversial. Tran et al. (54)showed a reduction in
intraocular pressure after 45 and 60 minutes of
caffeine consumption in patients with POAG
compared to the water drinking group .However,
another study showed that 1-caffeine eye drops
administered daily for a week had no effect on
intraocular pressure in patients with POAG(55).

Fig.12. Caffeine (56)

5) Panax Ginseng — Ginsenoside

Panax Ginseng from the Araliaceae family
is considered one of the most commonly used
medicinal herbs and functional foods (57,58). In a
randomized, placebo-controlled, crossover study,
daily consumption of 3 g of Korean red ginseng
(KRG) for 4 weeks was shown to improve daytime
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contrast sensitivity and ocular pain in glaucoma
patients (59). After 8 weeks of KRG supplementation
in glaucoma patients, significant improvements in
tear film stability and total ocular surface disease
score of were demonstrated, suggesting that KRG
alleviates dry eye symptoms in glaucoma patients.
Glaucoma (60). Furthermore, patients with OAG
who received 1.5 g KRG orally three times daily for
12 weeks showed significant improvement in retinal
blood flow in the temporal peripapillary area (61).

Fig.13.panax Ginseng (62)

6)Resveratrol

Resveratrol (trans-3,4',5-trihydroxystilbene) is a
polyphenol found in berries, grapes, pomegranates
and red wine (63). It has been reported to have a wide
range of pharmacological effects, including
cardioprotective, neuroprotective, and antidiabetic
effects due to its potent antioxidant and anti-
inflammatory properties (63).

Resveratrol has been reported to increase
oxidative stress markers and nitric oxide levels in
human glaucoma TM cells, possibly by increasing the
expression of endothelial nitric oxide synthase
(eNOS) and decreasing the inducible expression of
NOS (64). In experimental glaucoma models,
treatment with resveratrol has been shown to reduce
the risk of death from RGC (65,66). Cao et al.(66)
also showed that intravitreal administration of
resveratrol rescued RGCs by decreasing ROS
production in RGCs in a mouse model of bead-
induced increased intraocular pressure. These studies
provide evidence of resveratrol's antioxidant
properties, which could be useful in treating
glaucoma. Resveratrol protects RGC-5 cells from
H202-induced apoptosis by inhibiting H202-
induced increased expression of cleaved caspase-3/-
9, ROS production and expression of p-p38, p-ERK
and p- JNK reverses, suggesting resveratrol inhibits
MAPK cascades to exert neuroprotective effects in
RGCs (67). In addition, retinal I/R injury-induced
RGC loss, glial activation, and impaired retinal
function also ameliorates resveratrol by inhibiting the
HIF-1a/VEGF and p38/p53 signaling pathways and

concomitantly inhibiting PI3K/AKT
activated(68,69,70).
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