BOTOX TREATMENT: ACOMPREHENSIVEREVIEW

ABSTRACT

An exotoxin called botulinum toxin, or Botox, is isolated fromClostridium botulinum. It
prevents the cholinergic nerve end plates from releasing acetylcholine, which causes the
innervated muscles or glands to become inactive. Botox has proven to be effective for
improving facial cosmetics, but new research has shown that it can also be used to treat a
variety of surgical and medical disorders that aren't cosmetic. This article examines the
available data regarding Botox use for non-cosmetic head and neck problems too. Because of
its quick, distinct and long-lasting outcomes for the reduction of facial fine lines and wrinkles
and cosmetic rejuvenation, injectable treatments like botulinum toxin are gaining popularity.
Excessive sweating or hyperhidrosis can also be treated with Botox.Botox treatment can
reduce the frequency of migraines, with chronic migraines requiring treatment in every three
months. Additionally, Botox can help in reducing urinary incontinence caused by an
overactive bladder.However, the usage of pure botulinum toxin dosages employed by
certified healthcare professionalsare strictly to be done under the stringent medical

guidelines.When handled properly, botulinum toxins utilized in medicine are non- hazardous.
Keywords: Botulinum toxin, treatment, microsurgical, neurotoxin, immuno-resistance.
Introduction:

Withbreakthroughsinfacialrejuvenation,beautyisaprofessionthatisflourishing.Botulinumtoxins
arefrequentlyutilizedinaestheticproceduresaimedatenhancingtheappearanceofthefacebysmoot
hingoutwrinklesandskinlaxity.(KroumpouzosG,
2021)ThetoxingeneratedbythebacteriaClostridiumbotulinumisthebasisforthemedicationof
botulinumtoxin(Botox).ltcanbeidentifiedinanassortmentofnaturalsettings, likesoil,lakes,woodl
andsandthegutsoffishandmammals.(Nigam P, 2010). The botulinum toxin was first identified
in 1897
afteragroupofBelgianmusiciansgrewsickbyeatingthesmokedhamwhenplayingatafuneral Afters
uchadramaticincident,thehamwasgiventoEmilevanErmengem,aprofessorofbacteriologyattheU
niversityofGhent,foranalysis. Thebacteriathat
wereinitiallyfoundbyDrvanErmengem,(JabbariB,2016)wasbotulinumtoxintype A(BTX-A), the

strain of which



wasinitiallyisolatedinarudimentaryforminthe1920s.Also,DrHermanSommeroftheUniversityof
California,SanFrancisco,madethefirstattempttopurifyit.In1946,pureBTX-
Awasisolatedincrystallineform.DrVernonBrook'sdemonstrationofBTX-Ainhibition
ofacetylcholinereleasefrommotornerveendingsprovidedthefirstinsightsintothedrug'smodeofact
ioninthe1950s. ThebacteriawasextensivelyinvestigatedintheUSthroughoutthemid-
1900s.Intheyear1960s&1970s,DrScottpredictedthatB T X-
Awilleventuallybeprovenhelpfulinawiderangeofotherdisorderscharacterizedbymusclespasmso
rhyperactivitybecauseoftheadvantageshehaddemonstratedinthetreatmentofstrabismus.Smith-
KettlewellEyeResearchFoundationbegantestingB T X-
Ainmonkeysasapossibletherapyforstrabismus. Thelandmarkpaperthatfirstshowedthesafetyande

fficacyofBTX-Ainthetreatmentofhumandiseasecameto the limelight in the year 1980.

Scottshowedthatselectiveweakeningofspecificextra
ocularmuscleswithintramuscularinjectionsofBT X-
Acouldcorrectgazemisalignmentinstrabismus. Thebenefitshedocumentedinthetreatmentofstrab
ismusledScotttopredictthatBTX-
Awouldeventuallybefoundusefulinawiderangeofotherconditionscharacterizedbymusclespasms
orhyperactivity(CarruthersA,2001).Inanefforttotreattheeyemusclesfollowingsurgeryforaretina
Idetachment,headministeredtheparalyticBotoxtoapatientforthefirsttimein1978.Asaresultofthes
uccessofthisexperiment,otherpatients,especiallythosewithstrabismus,oreyemisalignment,could
then

bebenefittedfromit. Asaresultofhisrevolutionarystudies,DrScottearnedthetitleFatherofBotox"(
JabbariB,2016).Since1970s,Botoxhasbeenappliedinthefieldofophthalmology,and for thelast
20yearsithasbeen

branchedouttootherdisciplinesinmedicines,mostnotablydermatology(SatriyasaBK,2019).

Types of botulinum toxin and their uses:
ThebacteriaClostridiumbotulinumproducingtheneurotoxinknownasbotulinumtoxin
isoneoftheworstbiologicalpoisonseverdiscovered.Eightexotoxins(A,B,C1,C2,D,E,F,andG)pro
ducedbyC.botulinummaybeidentifiedbytheirantigens.Allserotypesdisruptbraincommunication
bypreventingthereleaseofacetylcholine,themainneurotransmitterattheneuromuscularjunction,
whichparalyzesmuscles. Theweaknessbroughtonbyabotulinumtoxininjectionoftenlastsforthree
months.Inthemanagementofawiderangeofmedicalconditions,botulinumtoxinsnowplayaveryim

portantrole,particularlyinthemanagementofstrabismus,focaldystonia’s,hemifacialspasm,andva



riousspasticmovementdisorders,headaches,hyper
salivation,hyperhidrosisandsomechronicconditionsthatonlypartiallyrespondtomedicaltreatmen

t. Thenumberofpotentialbrand-newindicatorsiscontinuallygrowing.(NigamP,2010)

Botulinumtoxinscommerciallyavailable in the market are onabotulinumtoxin A (Botox),
abbotulinumtoxin A (Dysport), incobotulinumtoxin A (Xeomin) and prabotulinumtoxin A

(Jeuveau) and rimabotulinumtoxin B (Myobloc).

Botoxin used in Cosmetic:
ReducingtheappearanceoffacialwrinklesisthemainpurposeofBotox.Botoxinjectionsarethemost
widelyusedcosmeticsurgeryintheUS,accordingtotheAmericanBoardofCosmeticSurgery. Thenu
mberofBotoxproceduresperformedin2016wasabove7million.Dependingonthetypeoftherapy,th
eeffectspersistbetweenthreeandtwelvemonths. Thefollowingfacialregionsareoftentargetedforin

jectionrequests:

e Frownlines,glabellarlines,orelevenswrinklesbetweenthebrows
e Linesatthecornersofthelips
e "Cobblestone"skinonthechinlinesattheforehead's

e Horizontalcreaseslinesaroundtheeyes,knownascrow'sfeet

ButonlytheforeheadandtheareasurroundingtheeyesweregivenFDAapprovalfortheinjections.Ith

asnotbeendemonstratedthroughresearchthatBotox.Courtesy: (www.medicalnewstoday.com)

Botoxin used asMedicines: Botulinum toxin injections are not only used to treat wrinkles,
but this remarkable matter is also successful for treating quite a few other conditions, such as
spasticity, migraines, overactive bladder and neck contracture (cervical dystonia). Botox is
also used to treat hyperhidrosis, or profuse underarm sweating (Frank, 2022). Botulinum
toxin is helpful in the short-term management of face rhytids due to the fact that it promotes
flaccid muscle paralysis by suppressing acetylcholine release at the neuromuscular junction.
(Freeman M, 2021). Onabotulinum toxin A was the first variety of Botox to hit the market.
The Food and Drug Administration (FDA) suggested using it as a cosmetic remedy for
glabellar frown lines in 2002.0nabotulinum toxin A's second formulation, created in France,
received FDA approval in 2009 and European Union authorization to be used for aesthetic
purposes in 2006. The phrase "Botox type A" is now used by society to refer to all substances
utilized in cosmetic procedures. Botox A has been used as a cosmetic procedure since a 1994

study shown its efficacy in reducing the look of facial wrinkles. (Satriyasa BK, 2019) BT


http://www.medicalnewstoday.com/

injection is the treatment of first preference in the majority of patients, especially in the
elderly and the physically sedentary. (Yoshimura DM, 1992).When conservative therapies,
including the spray and stretch technique developed by Travell and Simons,(Travell
JG,1983),physical therapy and its modalities, heat/cold treatments, transcutaneous nerve
stimulation, electrical muscle stimulation, ultrasound, iontophoresis, myofascial release,
massage, hydrotherapy, stretching and strengthening exercises, pharmacotherapyand standard
TP injections, fail to result in a long-term symptomatic response, BTs have gained more
acceptance as a treatment option. The use of BT is strongly supported by the potential for
complete remission of symptoms in a considerable number of refractory cases and a
significant reduction in drug use.(Lalli F,1999).

Pharmacology and Immunology of Botox:
Fewtherapeuticmedicineswerebetterunderstoodintermsofmechanismofactionpriortoclinicalap
plicationorhadastrongerfavourableinfluenceonpatients'functioningthanbotulinumtoxin.(Whelc
helDD,2004)Theusefulness ofthis medicinal
agentstemsfromitsabilitytopreventthereleaseofacetylcholinefrompresynapticnerveterminals,re
sultinginlocalchemodenervation.Therearesevenimmunologicallyuniquetoxins;but
typesAandBhavereceivedthemostattentionandhave been
utilizedextensively,butthebasicpharmacologyandtherapeuticusesofothertypesoftoxins,particul

arlyC,DandF arealsobeinginvestigated.(EleopraR,2004)

Despitetheirantigenicdifferences,thesevenneurotoxinssharestructurallyhomologoussubunits.B
otulinumtoxinisasinglechainpolypeptidewithamolecularweightof150k Dathatisbrokenbytrypsi
norbacterialenzymesintoaheavychain(100kDa)andalightchain(50kDa). Theneurotoxinshaveabi
ndingdomain(heavychain),acatalyticdomain(lightchain)andatranslocationdomain,accordingtot
heirthree-dimensionalstructure.Botulinumtoxinactivityiscomprisedoffoursteps: a) The heavy
chains attach to acceptors on the presynaptic membrane of cholinergic nerve terminals with
high affinity and serotype specificity, b) Internalization of the complex by acceptors that
requires energy (endocytosis), ¢) Moving from cytosol to the acidic endosome and d) the
light chain, a zinc-dependent protease, blocking the release of acetylcholine into the

synapses.

A group of proteins known as SNARE or SNAP receptor are involved in the controlled
fusion of the plasma membrane, synaptic vesicle and in regulating exocytosis. SNAP stands
for soluble NSF Botulinum toxin A and E both cleave SNAP-25, although at distinct sites:



botulinum toxin B, D and F cleave synaptobrevin (VAMP), while type C cleaves both SNAP-
25 and syntaxin. attachment protein, while NSF stands for N-ethylmaleimide sensitive factor.
The complex consists of two target (t-SNARE) proteins, syntaxin and plasma membrane
synaptosome associated with protein (SNAP-25) and VAMP (vesicle-associated membrane

protein), sometimes referred to as v-SNARE or synaptobrevin.(AdlerM,2001)
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Figurel (a, b):Mechanismofactionofbotulinumtoxin,
Courtesy:https://www.mdpi.com/2072-6651/2/12/2890,

https://www.sciencedirect.com/topics/medicine-and-dentistry/botulinum-toxin-f


https://www.mdpi.com/2072-6651/2/12/2890

Amouseprotectionassay(MPA)providesthestandardunitforassessingtheefficacyofvariousprepa
rations: lunitofbotulinumtoxinistheamountoftoxinadministeredintraperitoneallythatwasdeterm
inedtokill50%(LDsg)ofagroupofmice.

Althoughmiceareemployedinthesetests,therearesignificantvariancesbetweenspeciesintheirsens
itivitytoparticularneurotoxins.Asaresult,itisvitaltounderstandthatdifferentpreparationsrequired

ifferentdosages,expressedinmouseunits,toelicitasimilartherapeuticimpact.

Whilethemajorityofpatientscontinuetorespondtosuccessivebotulinumtoxintreatments,somebec
omeunresponsiveasaresultofacquiringneutralizingorblockingantibodies. Thereasonsofthisimm
uno-
resistanceareunknown;however,studieshavedemonstratedthatthebotulinumtoxinprotein'sheavy
chain(HC)componentcontainsepitopesrecognizedbyanti-
HCAbsandHCprimedTcells.Onlyantibodiesdirectedagainstthel50kDaneurotoxiccomplexinhi
bittoxinfunction,notantibodiesdirectedagainstthecomplex'slightchainornon-
toxinproteincomponents.Therearevariouswaysfordetectingbotulinumtoxinantibodies,butthem
ouseprotectionassay(MPA)isthoughttobethemostclinicallyrelevantbecauseitdetectsblockingan
tibodiesCrossreactivitymayresultinimmune-
resistancetotheotherserotypeduetoepitopehomologybetweenthemultipleserotypes.  Immuno-
resistancepreventioniscriticalinmaintainingthebeneficialresponsetobotulinumtoxininjections.T
hisisaccomplishedbyusingbotulinumtoxinpreparationswiththelowestpossibleantigenicity,keep
ingthedosepertreatmentsessionaslowaspossible,andkeepingtheinter-

doseintervalaslongaspossible(atleast2.5months).(HughesAJ,1994)

Composition of BT drugs:
Botulinumneurotoxin(BNT),complexingproteins(CP,alsoknownasauxiliaryproteins),andexcip
ientsarecomponentsofBTmedicines.ExcipientsmaydifferamongstBTmedicationsonthemarket.
TheyincludehumanserumalbuminandbuffersystemsinonabotulinumtoxinA,abobotulinumtoxin
A incobotulinumtoxinAandrimabotulinumtoxinB,NaClinonabotulinumtoxinA, lactoseinabobo
tulinumtoxinA,sucroseinincobotulinumtoxinAandH,0anddisodiumsuccinateinrimabotulinumt
oxinB.TheBTcomponentincludesallproteinelementsandismadeupofBNTandCP.CPareproteina
ggregatesmadeupofnontoxicnonhemagglutinin(NTNHA)proteinsofroughlyl130kDandhemaggl
utinin(HA)proteinsofaround50kD.BNTandCPcreatedistinctproteinaggregatesdependingonthe
BTtype.InBTtypeA,BNTandCPformthreeproteinaggregates:small280kDaggregates,medium6
00kDaggregatesandgiant900kDaggregates. TheCPcontentofthevariousBTtypeAmedicinesvari

es.Duringtheproductionprocedure,allCPwasremovedfromincobotulinumtoxinA.Eachofthesepr



oteinsmayresultintheformationofBT AB.Whentheyaredirectedtowardstherapeuticallyimportant
BNTepitopes,theyarereferredtoasneutralisingB T ABandhavethepotentialtodiminishtheeffectso
fBT.WhentheyaredirectedagainsttherapeuticallyirrelevantBNTepitopesorCP,theyarereferredto
asnon-neutralizingBTABanddonotinterferewiththeactionsofBT.

Figure 2:a)DosageformofBotoxb)Routeofadministation

Althoughseveralconversionratioshavebeenproposed,themotoractionsofonabotulinumtoxinAan
drimabotulinumtoxinBappeartobecomparableonal:40ratio. Theconversionratioforautonomicdi
seasesmaydifferfromtheconversionratioformotorsigns. Figure 2 is showing the dosage form
of Botox and route of administration. Overall,BT-
BexhibitsslightlyhigherautonomiceffectsandslightlylessermotoreffectsthanBT-
A.(DresslerD,2017)

Current therapeutic uses of Botox

)} As of right now, BTX-A is the go-to medication for treating the majority of focal
dystonia types and is used for over a dozen goals. Instead of only treating the lines'
appearance, the use of BTX-A to treat hyper functional lines in the face is
attractive since it enables the clinician to relax the muscles that create the lines,
without the need for
surgery.BotulinumtypeBismarketedasa5,000U/mLsolutionthatcanbedilutedmoreifp
referred.In the past, injectors have calculated BT doses for various disorders based
on muscle size (patient) and spasm severity, either by using muscle-specific dosage
or by beginning with BT dystonia and spasticity data. This extrapolation to MPS
and headache appears to be supported by clinical experience; however, when using
BTB, caution is advised. Even in patients who have previously experienced toxins,

start at a maximum dose of 2500 to 5000 U and increase based on clinical response
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(O’Brien C, 2002). Using the same injectate volume for BTA and BTB may not be
recommended until more research is done since variations in complex size, pH,
and other parameters may induce diffusion variances that increase the possibility
for remote dissemination.Although not recommended by the manufacturers, using
preservative-free or saline-containing local anaesthetic as a diluent does not appear
to break down the protein and reduces the discomfort of local injections,
particularly when employing BTB. (Setler P,2002)

Hypophonia and breathy voice (abductor type) are among the symptomsor stifled
speech pauses and hoarseness (adductor sort) (Rosenfield, 1990). An improvement
of almost one standard deviation was seen in all dependent voice-related Quality of
Life variables that were assessed in a meta-analysis of 30 randomized controlled
trials (RCTs) incorporating Botox therapy for adductor laryngeal dystonia
(Boutsen, 2002; Brazeau, 2010). A further RCT confirmed the positive benefits of
Botox in laryngeal dystonia and revealed that patients with the greatest degree of
disability showed the greatest recovery. (Cannito, 2004)Additionally, laryngeal
Botox treatment improved patients with laryngeal dystonia's mean Voice Handicap
Index by 9.6%, according to a recent prospective study (n = 133) (Novakovic,
2011).

Numerous multicentre, double-blind, placebo-controlled studies have shown that
Botox is an effective preventative treatment for migraines. Injecting Botox into
muscles innervated by the trigeminal or facial nerves, particular pain distribution
sites, or a combination of both is part of the procedure(Aurora, 2010; Diener ,2010;
Dodick, 2010). Patients in the Botox trial arm showed a significant reduction from
baseline in terms of headache and migraine days, total hours of headache, and
recurrence of moderate/severe headache days (Durham and Cady, 2011). These
beneficial effects of Botox were confirmed by a recent meta-analysis, but only for
the treatment of chronic daily headaches and chronic migraines (>15 episodes per
month).(Jackson, 2012)

Cervical Dystonia is described as a chronic neurological movement disorder that
results in significant cervical pain and abnormal cervical postures due to the neck's
involuntary turning to the left, right, upward, or downward (Velickovic ,2001). It
may be the main cause of another neurological disorder or a secondary one. Two
Cochrane systematic reviews of thirteen (677 members for Botox A) and thirty-

eight (308 members for Botox B) high-quality RCTs provide evidence in favour of



Vi)

using Botox to treat cervical dystonia(Costa, 2005a, 2005b). These meta-analyses
showed that a single Botox injection can be safely redone if necessary and is
effective, as indicated by both objective and subjective rating scales.Subsequent
RCTs have confirmed the safety and effectiveness of Botox in treating cervical
dystonia in patients who have had previous treatments as well as those who have
never had Botox(Comella, 2011). According to studies, Botox not only reduces
contractures and irregular movements but also prevents secondary degenerative
changes of the cervical spine and associated radiculopathy (Jankovic, 2011; Ruiz,
2011).

The abnormal, involuntary bilateral contraction or twitching of the muscles
controlling the eyelids is its defining feature. The condition manifests as excessive
blinking and spasms of the eyes, uncontrollably twitching or contracting the
muscles surrounding the eyes and the face, dry eyes, and sensitivity to bright light
and the sun. First documented in 1985, Botox has since established itself as the go-
to treatment for blepharospasm.(Jankovic, 1988a, 1988b; Scott, 1985) The authors
of a recent Cochrane systematic review stated that, given the obvious benefits and
high efficacy of Botox in treating blepharospasm, it would be unethical to conduct
additional RCTs to prove its value over a placebo (saline) (Costa, 2005¢).

Several years ago, it was demonstrated that BT injections into the forehead might
reduce depression. Four subsequent randomized controlled trials confirmed these
anti-depressive effects whilst the fifth one intended for eventual drug registration
failed to produce significant therapeutic effects. Even more so than with pain
indications, mechanisms underlying BT effects on depression are unknown.
Another potentially interesting indication area for BT therapy could be the
modification of inflammatory reactions as originally suggested several years ago.

Intradermal BT injections are usually ineffective for articular pain reduction.

The Botox toxin A segment held
Share of 6226 in 2023

Sales

Between year 2010-2015 the share value
was 20%%
Betwe




Figure 3: Global market value ofBotox

Cost and pertinent facts of Botox Treatment: Respectingapatient'sbudgetiscritical,asit
isdevelopingatreatmentplanthataccommodatesbothbenefitandbudget. Botoxcostsbetween$100
and$400totreatasingleregion.An outline of global market value of Botox has been depicted in
Figure 3. (https://www.healthline.com/health/beauty-skin-care/guide-to-
botox).Bothintrinsicandextrinsicfactorscontributetoaging.OurDNA ethnicity,andevencertainm
edicaldisordersareinherentandbeyondourcontrol. Wehavegreaterinfluenceoverextrinsicfactorss
uchasairpollution,stressandsmoking.Educatingthepatientaboutthemanytypesofagingandhaving
anopendialogueabouttheirspecificbehaviours,environmentalexposures,nutritionandlifestylech
oiceswillassistleadthestrategy,maximizethebenefits,andoptimizetheoutcome.Botoxrequiresmu
Itipleinjections.A person
mayneedtotreatdifferentsectionsofyourfacedependingonyourfacialmuscles.
Botoxmaintenancemaynecessitatetwotosixsessionseveryyear.
InordertomakeBotoxhealthyandlong-lasting, aperson should avoid the direct sun's rays,
temperaturesthatareextremelyloworhigh, to avoid tobacco (smoking)andalcoholconsumption,
any kindofexcessive musclepressureand last but not the least

rubbingtheinjectionsite. (https://www.lybrate.com/topic/botox)Someproductsthatmayinteractw

iththisbotoxinclude  certainantibiotics  likeGentamicinandPolymyxin(aminoglycosides),
Quinidine (anti-cancer drug), Galantamine, Rivastigmineand Tacrine (drugs used in
Alzheimer's disease), Warfarin (Anticoagulants), Ambenonium and Pyridostigmine ( drugs

used in myasthenia gravis)

Side Effects and Contraindications of Botox Treatment:
Botox,asatreatmentforlookingyounger,isstillinitsinfancy.Botoxwasapprovedforsomecosmetic
purposesbytheUnitedStatesFoodandDrugAdministration(FDA)in2002.Althoughspecialistshav
edeemedBotoxtobelargelysafe,investigationsonlong-
termeffectsandotheraspectsarestillongoing.Forexample,in2016,researchersdiscoveredthatgreat
erdosesofBotoxcanmigratealongnervecellsbeyondtheinjectionsite. TheFDAhasissuedawarning
aboutBotox,butitisstillpermittedinreduceddosesforthetemporaryreductionofwrinklesonthefore
head,aroundtheeyes,andaroundthelips.Botoxalsocarriestheriskofabotchedjobiftoomuchofthene
urotoxinisutilizedorinjectedinthewrongarea. A"frozen"orexpressionlessface,asymmetricalissue

s,ordroopingareallsignsofbadBotox. Thesameistrueforanylittlebruisingthatmayoccurafterreceiv
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inginjections,whichshouldresolvewithinafewdays.

Courtesy: (https://www.healthline.com/health/beauty-skin-care/guide-to-botox)

Botoxinjectionsaregenerallywelltolerated,andadverseeffectsareuncommon.However,dependin
gonthereasonfortheinjectionsandtheindividual'sreaction,Botulinumtoxincanhavecertainunfavo
urablesideeffects like pain, swelling or bruising at the injection site, ectropion, decreased
strength of eye-closure, xerophthalmia and headache or influenza like symptoms.

Botox is contraindicated in gestationperiod, lactation phase, neurologicaldisorders,
allergytoinjectionsofBotox, Diabeticconditions, Psoriasis, patientstakinganti-HIVdrugs,
amyotrophiclateralizingsclerosismyopathies, bodydysmorphicdisorder and
keloidalscarring(PaddalS,2021)

Conclusion:

In recent years, a number of illnesses have been treated with the potent drug botulinum toxin.
Unwanted adverse effects can be reduced by being aware of anatomical landmarks, muscle
function, recognizing baseline asymmetries, accounting for possible toxin migration and
taking site-specific measures. By taking advantage of their ability to interfere with a variety
of physiological processes, from reducing muscle contraction to relieving pain, BoNTS, in
particular BoNT/A and B, have been employed to treat a vast number of neurological
illnesses. BoNTSs are a flexible therapy option for an increasing range of ailments owing to
their distinctive qualities and pharmacological capabilities. BoNTs have a bright future in
medicine, but more research is needed to fully explore these possibilities. One of the most
important areas is testing the recombinant BoNT as a therapeutic agent, as this could lay the
groundwork for future engineering of novel BoNTs. Undoubtedly, Botox has demonstrated
significant benefits in the management of several non-cosmetic conditions associated with
head and neck surgery and otorhinolaryngology. With more research being done, the number
of people receiving Botox and the range of its clinical applications will surely increase. Botox

appears to live up to its marketing claim of being "the poison that heals."
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