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INTRODUCTION

Botulinum toxin (Botox) is a drug made from a toxin produced by the bacterium Clostridium
botulinum. In large amounts, this toxin can cause botulism, an illness that affects the nerves.
Botox has been used since the 1970s in the field of ophthalmology, and in the last 20 years,
its use has expanded to various health scopes, especially dermatology.l’2

Botox consists of 7 types of neurotoxins; however, only toxins A and B are used clinically.
Botox A is used for several disorders in the field of medicine, particularly in dermatology, for
cosmetic purposes.’ The first type of Botox introduced to the market was on a botulinum
toxin A. In 2002, it was recommended to be used as a cosmetic treatment for glabellar frown
lines by the Food and Drug Administration (FDA).>** The second formulation of on a
botulinum toxin A, which was produced in France, obtained its license to be used for esthetic
purposes from the European Union in 2006 and was approved by the FDA in 2009.’ © Botox
type A has become a term used by the society to describe all ingredients used in cosmetic
treatments.”

Botox injections can be used to treat glabellar frown lines, wrinkles around the lips (smoker’s
lines) and marionette lines, platysmal bands in the neck, strabismus, blepharospasm, cervical
dystonia, hyperhidrosis as well as synkinesis following facial surgery.l’z’9

MECHANISM OF ACTION

The mechanism of action of Botox includes the following four main steps:

The first step is binding of the toxin to specific receptors on the surface of the presynaptic
cells, mediated by the C-terminal of the heavy chain. This step occurs over approximately 30
mins.'

The second step is internalization, which is an energy-dependent receptor-mediated endocytic
process. In this step, the plasma membrane of nerve cells invaginates around the toxin-
receptor complex, forming a vesicle containing a toxin in nerve terminal.'

The third step is translocation. Following internalization, the disulfide bond is cleaved and
the 50-kDa light chain of the toxin is released across the endosomal membrane of the
endocytic vesicle into the cytoplasm of the nerve terminal. "
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The last step is blocking. The light chain of serotypes A and E inhibit the release of
acetylcholine by cleaving the cytoplasmic protein (SNAP-25) needed for the docking of
acetylcholine vesicles on the inner side of the nerve membrane of the nerve terminal.'”
Following the injection, the toxin diffuses into the tissue until it binds selectively and
reversibly in the presynaptic terminal of the neuromuscular junction and then attaches to the
specific protein-membrane responsible for acetylcholine excretion.”® The toxin immediately
inhibits the release of acetylcholine in the neuromuscular junction causing relaxation of local
muscles that is reversible, resulting in reduced facial wrinkles/lines, of which some are due to
constant facial muscle contractions.' "2

INDICATION

In the field of dermatology, Botox is generally injected into the muscles of facial expression
attached to soft tissues rather than bones, and by contracting, they pull across the skin to give
facial expressions.z’13

In esthetics, Botox is used for reducing glabellar frown lines, crow’s feet at the side of the
eyes, horizontal forehead creases, wrinkles around the mouth, nasolabial folds and smoothing
out neck and chest/cleavage wrinkles.”" It also can be used to elevate the eyebrows and treat
problems such as hyperhidrosis, lichen simplex, pompholyx (dyshidrotic eczema) and acne
Vulgalris.7’15

Botox cannot be used to prevent other signs of aging such as dry skin, pigmentation disorders
and vascular abnormalities.'®

CONTRAINDICATION

Contraindications with the use of Botox include patients with myasthenia gravis, amyotrophic
lateral sclerosis, multiple sclerosis, Eaton Lambert syndrome, patients with focal and
systemic infections, patients who are hypersensitive or allergic to Botox

Women who are pregnant and breastfeeding, neonate and children,

Patients who had previously undergone lower eyelid surgery.17

CLINICAL EFFECT

The clinical effects of Botox are seen on the first to the fourth days after injection, followed
by 1-4 weeks of maximum effect, which will resolve after 3—4 months. In order to prolong
the effects of Botox from six months to one year, the treatment should be repeated for one
year or more.** The duration of Botox effect varies among individuals due to differences in
muscle arrangements, meaning that different individuals may require different doses of
Botox. The effect will last up to 120 days.zs’26

SAFETY

Botox is a drug with a broad margin of safety (lethal dose 50% (LLD50) in humans can reach
up to 40 U/kg BW). Therefore, its use in cosmetics is relatively safe. Botox is relatively safe
and effective for treating facial wrinkles.27,28 Botox A does not cause persistent changes at
the nerve terminals and targeted muscles.

SIDE EFFECTS

The possible side effects of Botox include bleeding, swelling, erythema and pain at the
injection sites.”' These side effects can be avoided by using thinner needles and diluting Botox
with saline. Headaches may also occur following Botox injections but will resolve after 2—4
weeks. This side effect can be treated using systemic alnallge:sics.27’28 Other side effects that
have %llso been reported to occur include malaise, nausea, influenza-like symptoms and
ptosis.
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COMPLICATIONS

The most common complications are ecchymosis and purpura, which could be minimized by
compressing ice on the injection sites before and after Botox injection.””*® Botox should be
injected in minimal concentrations, with the appropriate dose and injected at least 1 cm from
the superior, inferior or lateral margin of the orbital bone. Following treatment, patients
should not manipulate the injected sites for 2—-3 hrs and should remain in an upright seating or
standing position for 3—4 hrs.®

CONCLUSION

The clinical applications of BoNT are extensive as it is used across different medical
specialties. The prevention of acetylcholine release at cholinergic junctions makes BoNT
effective in the treatment and management of numerous conditions characterized by
hyperactivity of muscles and glands.
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