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Abstract 

 

Effect of botulinum toxin type A injection into human 

masseter muscle on stimulated parotid saliva flow rate  

 

Jeong-Seung Kwon 

Department of Dental Science, The Graduate School, Yonsei university  
 

 

Botulinum toxin type A(BTX-A) injection into the masseter muscles have been used to 

treat masseteric hypertrophy. No serious side effects of BTX-A have been reported to date, 

however sometimes patients complain of xerostomia after a BTX-A injection into the masseter 

muscle. The aim of this study was to evaluate the effect of BTX-A into the masseter muscle 

for the treatment of masseteric hypertrophy on the parotid saliva flow. 32 volunteers enrolled 

in this study. A total of 25 units of BTX-A was injected into each side bilaterally at two points 

at the center of the lower 1/3 of the masseter muscle. The parotid saliva was collected from the 

parotid gland over a period of 10 min to determine the flow rate for 18 weeks after injection. 

The flow rate was calculated by dividing the amount in milliliters by the collection time in 

minutes. There were no significant changes in the stimulated parotid saliva flow at 4, 8, 12, 

18-weeks compared with the baseline. Within this limited study, it can be concluded that 

BTX-A injection into the masseter muscle does not cause any significant difference in saliva 

production of the parotid gland. 

 

Key words : Botulinum toxin type A (BTX-A); masseter muscle; stimulated parotid saliva. 
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Ⅰ. Introduction 

 

Botulism is a rare, but serious paralytic illness that can also be caused by accidental or 

intentional exposure to botulinum toxins and is often caused by consumption of foods such as 

home-canned foods or smoked blood-sausages contaminated with botulinum toxin. Botulism 

manifest essentially the same distinct clinical syndrome of symmetrical cranial nerve palsies 

that may be followed by descending, symmetric flaccid paralysis of voluntary muscles, which 

may progress to respiratory compromise and death. It can also cause disruptions in the 

autonomic nervous system that are experienced as a dry mouth and throat, postural 

hypotension, and constipation (Sobel 2005). 

The first accurate and complete description of the clinical symptoms of food-borne 

botulism was published between 1817 and 1822 by the German physician Justinus Kerner 

(Erbguth, and Naumann 1999). It was suggested that a fatty acid in sausages was the cause of 

botulism, and this led to the term botulism (botulus being the Latin word for sausage). Van 
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Ermengen related botulism to a bacterial toxin in 1897 (Münchau, and Bhatia 2000). In 1926, 

Sommer, Sommer, and Meyer reported the purification of botulinum toxin (Sommer, Sommer, 

and Meyer 1926).  

Botulinum toxin is produced by anaerobic bacillus Clostridium botulinum,, Clostridium 

barati or Clostridium butirycum and, very small amounts of botulinum toxin can cause 

botulism (Münchau, and Bhatia 2000). Clostridium botulinum produces eight 

immunologically distinct toxins, which are designated by the letters A, B, C 1, C 2, D, E, F and 

G (Hauschild 1990). All of the toxins are large, single polypeptides of similar structure that 

block cholinergic nerve fibers to muscles and to exocrine gland by blocking acetylcholine 

secretion in the presynaptic efferent nerve terminal, causing neuromuscular blockade, 

resulting in paresis and atrophy of muscle and reduction of secretion, respectively (Burgen et 

al. 1949 ; Dressler, and Adib Saberi 2005 ; Sugiyama 1980).  They consist of a heavy chain 

and a light chain joined by a disulphide bond (Dolly 1997). Heavy chain is responsible for 

receptor binding and internalization, whereas the light chain is responsible for inhibition of 

exocytosis of acetylcholine (Bandyopadhyay et al. 1987). Botulinum toxin bind to distinct 

membrane receptors on cholinergic neurons that trigger endocytosis (Black, and Dolly 1986). 

The plasma membrane invaginates or folds around the entire toxin-receptor complex, forming 

a toxin-containing vesicle within the nerve terminal (Dolly et al. 1984 ; Black, and Dolly 

1986). Once internalized, the vesicles release the light chain that cleaves intracellular proteins 

essential for exocytosis and acetylcholine release (Bittner, DasGupta, and Holz 1989 ; Dolly 

2003). 

The German physician Justinus Kerner developed the idea of a possible therapeutic use 

of botulinum toxin (Erbguth, and Naumann 1999). The ophthalmologist Alan Scott reported 

that Botulinum toxin type A (BTX-A) induced transient weakness of extraocular muscles in 

monkeys (Scott, Rosenbaum, and Collins 1973), and in 1981, he used it to correct strabismus 

in humans (Scott 1981). In addition, the Canadian Opthalmologist Jean Carruthers found out 
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the reduction of the glabellar wrinkles after BTX-A injection for the treatment of 

blepharospasm in 1987 (Carruthers, and Stubbs 1987), and used it cosmetically in the 

treatment of glabellar frown lines and other facial wrinkles (Carruthers, and Carruthers 1998). 

In dentistry, the use of BTX-A in treating bilateral masseteric hypertrophy was first 

introduced in 1994 (Moore, and Wood 1994; Smyth 1994). In 1999, it was reported that BTX-

A injection to the masseter and temporalis muscles in patients with temporomandibular 

disorders produced significant improvements in pain, function, mouth opening, and tenderness 

to palpation (Freund, Schwartz, and Symington 1999). Besides, there are some reports 

associated with bruxism (Pidcock, Wise, and Christensen 2002) and dystonia (Tan, and 

Jankovic 1999). 

Masseteric hypertrophy is recognized as an asymptomatic enlargement of one or both 

masseter muscles. This phenomenon was first described by Legg in 1880 (Legg 1880). The 

etiology of this condition remains obscure (Rispoli et al. 2008), but Gurney suggested that 

masseteric hypertrophy is commonly associated with abnormal habits such as bruxism and 

clenching (Gurney 1947). The conventional treatment of masseteric hypertrophy consists of 

surgical reduction such as a masseteric resection (Beckers 1977). The postoperative 

complications and the patients’ reluctance to undergo surgery have led to the need for 

reversible and conservative treatments. Many conservative treatments including occlusal 

adjustment, splint therapy, relaxation therapy, spasmolytics, tranquillisers and antidepressants 

have been advocated in the past. However, these are almost always unsuccessful. From 1990s, 

BTX-A injections to the masseter muscles were commonly used to treat masseteric 

hypertrophy. 

No serious side effects of BTX-A have been reported to date, and the side effects that 

have occurred have been minor such as local bruising, a painful injection site, or the unwanted 

spread of action to the adjacent muscles such as facial muscle weakness. Sometimes, patients 

complain of xerostomia after a BTX-A injection into the masseter muscle. However, there are 
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no reports of the relationship between the parotid saliva flow and a BTX-A injection into the 

masseter muscle. 

The aim of this study was to evaluate the effect of BTX-A into the masseter muscle for 

the treatment of masseteric hypertrophy on the parotid saliva flow.  
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Ⅱ. Materials and Methods 

 

This study was performed in accordance with the 1975 Declaration of Helsinki. The 

study population consisted of volunteers recruited from dental students and staff at the College 

of Dentistry, Yonsei University, Seoul, Korea in 2004 who had complained of a bulky 

masseter muscle. After screening by a digital palpation, panoramic view, and posteroanterior 

view, volunteers who did not have bony protuberance of mandibular angle but had masseteric 

hypertrophy were enrolled in this study. Before admission to the study, the nature and the 

established use of BTX-A as well as its potential side effects were fully explained, and a 

signed informed consent was obtained from each volunteer. The volunteers were also free to 

withdraw from the treatment at any time.  

After screening for TMJ and orofacial pain examination, a total of 32 volunteers, aged 22 

to 35 years (mean age 26.1 years, 14 males and 18 females) were enrolled in this study. The 

exclusion criteria for this study included pregnancy, a history of drug allergy or any other 

serious medical illnesses. All the subjects were healthy. None were taking any prescription or 

non-prescription medication. 

 

1. Botulinum toxin injection 

The BTX-A (BTXA®, Lanzhou Institute of Biological Products, Lanzhou, China) was 

supplied as a freeze-dried powder of 100U, and was reconstituted with 2ml of sterile saline to 

a concentration of 5U/0.1ml. There constituted drug was used immediately. A total of 25U of 

BTX-A was injected into each side bilaterally using a 1ml-syringe with a 29-gauge, and a 1/2-

inch needle. It was injected into two points at the center of the lower 1/3 of the masseter 

muscle, which were located 1cm from each other (Figure 1). The clinical effect of BTX-A was 
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evaluated by electromyography (EMG) and clinical photographs 4, 8, 12, 18-weeks after 

injection. Subjects were also interviewed about adverse reactions. 

 

 

 

Figure 1. Injection point of BTX-A in the hypertrophic 

masseter muscles. 

 

2. Collection of parotid saliva 

The subjects were asked not to drink alcohol or perform hard physical exercise the day 

before. In addition, they were asked not to eat, drink, smoke, brush their teeth, or perform oral 

hygiene for a minimum of 1 hour before saliva collection. All the samples were taken at the 

same time of the day (between 5 and 7p.m.). 
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The subjects were instructed to sit comfortably with their eyes open and head tilted 

slightly forward, and were also asked to minimize their orofacial movements. The parotid 

saliva flow was stimulated with 2% citric acid placed on the dorsal lateral surface of the 

tongue for 5 seconds at 30 seconds intervals. After 2 minutes of equilibration period, a 

modified Curby cup (Figure 2) were used to collect the parotid saliva from the parotid gland 

over a period of 10 min to determine the flow rate. The collector consists of a plastic cup with 

an inner and outer chamber. The inner chamber was attached to plastic tubing that carried 

saliva to the collection vessel. The outer chamber was attached to a suction-inducing device 

via plastic tubing and the cup was placed over the orifice of Stensen’s duct (Figure 3). 

The flow rate was calculated by dividing the amount in milliliters by the collection time 

in minutes. The flow rate of stimulated parotid saliva was taken before injection and 4, 8, 12, 

18-weeks after injection. 

 

Figure 2. The modified Curby cup. 
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Figure 3. Positioning the modified Curby cup over the orifice of the Stensen’s duct. 

 

3. Electromyographic data 

Electromyography was performed using a BioPak system (BioResearch, Inc., Milwaukee, 

Wis.) before injection and 4, 8, 12, 18-weeks after injection. The data were taken from the 

masseter muscle during maximum voluntary clenching. 

 

4. Statistical analysis 

The flow rate at 4, 8, 12, 18-weeks post-injection were compared with that at pre-

injection using a paired t-test. SAS® Version 8.1 Windows Statistics Program (SAS Institute, 

USA) was used for statistical analyses. A P value<0.01 was considered statistically significant. 
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Ⅲ. Results 

 

All subjects reported significant clinical improvement in 12 weeks after injection. There 

were no major local or systemic complications associated with BTX-A injection. However, 

several mild side effects were observed, all of which were temporary and localized. The 

muscle weakness, headache, swelling, and pain in the area of the injection was reported. 

After injecting the BTX-A into the masseter muscles, the EMG activity of masseter 

muscles showed a significant decrease at 4, 8-weeks compared with the baseline. However, 

there were no significant changes in the stimulated parotid saliva flow at 4, 8, 12, 18-weeks 

compared with the baseline (Table1, Figure 4). 

 

Table 1. Stimulated parotid saliva flow during 18 weeks 

Time point Mean 
(ml/min) 

Standard deviation
(ml/min) p-value 

Preinjection 0.4363 0.5848  

4 weeks 0.4067 0.3200 0.7620 

8 weeks 0.4313 0.3642 0.9389 

12 weeks 0.4748 0.3152 0.7247 

18 weeks 0.4437 0.2192 0.9375 
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Figure 4. Electromyographic activity of the masseter muscles and stimulated parotid saliva 

flow during 18 weeks after the BTX-A injection into the masseter muscles. 
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Ⅳ. Discussion 

 

Botulinum toxin inhibits transmission of alpha motor neurons at the neuromuscular 

junction and gamma motor neurons in muscle spindles. So, it can reduce muscular overactivity, 

such as dystonia, and may alter reflex overactivity of striated muscles (Priori et al. 1995). It 

also inhibits release of acetylcholine in all parasympathetic and cholinergic postganglionic 

sympathetic neurons, using it as a treatment for overactive smooth muscles or abnormal 

activity of glands (Münchau, and Bhatia 2000). So, the BTX-A injection is known to be 

beneficial in many conditions such as overactivity of the muscles and the hypersecretion of 

glands (Münchau and Bhatia 2000). 

To date, the United States Food and Drug Administration (FDA) has approved the use of 

BTX-A for the treatment of strabismus, blepharospasm, seventh cranial nerve disorders 

(hemifacial spasm), cervical dystonia, glabellar wrinkles for cosmetic uses and hyperhidrosis 

(Lew 2002). Besides the FDA-approved uses, BTX-A has a wide variety of clinical 

applications (Thant, and Tan 2003). 

Off-label clinical uses include idiopathic dystonia such as laryngeal dystonias (Teive et al. 

2001), temporomandibular disorders (Freund, Schwartz, and Symington 2000), myofasical 

pain (Acquadro, and Borodic 1994 ; Cheshire, Abashian, and Mann 1994), bruxism (Pidcock, 

Wise, and Christensen 2002), myoclonus (Awaad et al. 1999), Tourette syndrome (Kwak, 

Hanna, and Jankovic 2000), simple tics (Marras et al. 2001), and writer’s cramp (Behari 1999). 

Spastic disorders, including those linked to stroke (Bhakta et al. 2000), cerebral palsy 

(Kirschner et al. 2001), and Parkinson’s disease (Giladi et al. 2001) have been shown to 

respond well to BTX-A treatment. BTX-A has been also shown to be useful in reducing pain 

associated with migraine (Binder et al. 2000 ; Silberstein et al. 2000), tension-type headache 

(Porta 2000), and low back pain (Foster et al. 2001). It has been shown to be effective in 
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treating many other conditions due to excessive cholinergic activity including hyperhidrosis 

(Heckmann et al. 1999), achalasia (Pasricha et al. 1995), and chronic anal fissure (Fernandez 

Lopez et al. 1999). 

Among 8 serotypes, serotype A and B is commercially available for clinical use. 

Botulinum toxin type A products include BOTOX®, Dysport® (Ipsen Limited, Slough, UK), 

Xeomin® (Merz Pharmaceuticals, Frankfurt, Germany), Neuronox® (Medy-Tox, 

Chungcheongbuk-do, Korea), and BTXA®, also referred to as Chinatoxin® (Lanzhou Institute 

of Biological Products, Lanzhou, China). Botulinum toxin type B(BTX-B) products include 

Myobloc®, also known as Neurobloc® (Solstice Neurosciences, South San Francisco, CA, 

USA) (Lowe 2007). Serotype A is commonly used for clinical use. It was reported that BTX-

B showed a shorter duration of action than BTX-A and was associated with twice as many 

reports of dry mouth and dysphagia as BTX-A (Comella et al. 2005). 

The toxin is commonly used to treat masseteric hypertrophy because the paresis induced 

by BTX-A injection caused muscle atrophy, which is a decrease in the diameter of the target 

muscle (Kim et al. 2003). Recently, there have been some reports showing that a botulinum 

toxin type A injection into the masseter muscle can be used as an alternative noninvasive 

treatment for masseteric hypertrophy. These studies have revealed atrophy of the hypertrophic 

muscles after a BTX-A injection using clinical photographs, ultrasound, electromyography, 

and computed tomography.  

There are several deficiencies in the interpretation of the effects of botulinum toxin 

injection by clinical photographs, but atrophy of the hypertrophic muscles was noted (Moore, 

and Wood 1994 ; Smyth 1994). It was also reported that in clinical photographs, marked 

atrophy of masseter muscles occurred in seven patients with hypertrophic masseter muscles 

over the course of 3 to 8 weeks and this atrophy remained constant over a follow-up period of 

up to 25 months (von Lindern et al. 2001). 
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Electromyographic activity has been used as one of the most common diagnostic 

measurements in dentistry since the report by Moyer (Moyer 1949). Since a reduction in the 

electromyographic potential was reported 4 weeks after injection (Smyth 1994), there are 

many reports in which the effects of botulinum toxin was evaluated by measuring of 

electromyographic activity (Freund, Schwartz, and Symington 2000 ; Ahn and Kim 2007 ). 

It was also reported that the effects of BTX-A on masseteric hypertrophy was evaluated 

using ultrasound or computed tomography. To et al. evaluated the effects of BTX-A on 

masseteric hypertrophy using ultrasound and electromyography after BTX-A injection into 

both masseter muscles. All five patients in their study showed good responses, with a 

maximum effect of a 31 percent reduction in muscle bulk 3 months after treatment (To et al. 

2001). Computed tomography is more reliable and accurate than ultrasound in evaluating the 

outcome of BTX-A injection. So, Kim et al. evaluated the effects of BTX-A on masseteric 

hypertrophy using computed tomography and reported that nine subjects showed a mean 

reduction of approximately 22 percent in masseteric muscle volume (Kim et al. 2003). Park, 

Ahn, and Jung also reported serial measurements of the thickness of the masseter muscle using 

ultrasound and computed tomography before the injection and at 1 and 3 months thereafter 

(Park, Ahn, and Jung 2003). 

Doses are quated in mouse units which is the amount of toxin that kills 50% of a group of 

18-20g female Swiss-Webster mice. A recent study comparing Botox® and Dysport® found 

that a unit of Botox® is three times as potent as a unit of Dysport® (Odergren et al. 1998). The 

dosages used for masseter muscle were generally 25 to 30 units of BTX-A (Mandel, and 

Tharakan 1999 ; von Lindern et al. 2001 ; To et al. 2001 ; Kim et al. 2003). It was reported 

that the difference of effects between 25 units and 35 units of BTX-A on masseteric atrophy is 

not statistically significant (Kim et al. 2007). It was also reported that the size of the 

denervation field is determined by the dose and volume (Borodic et al 1994). In addition, 

Shaari and Sanders reported that the dose was a stronger predictor of the area of paralysis than 
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the volume (Shaari, and Sanders 1993). To achieve the maximum dose response and to 

minimize the side effects, clinicians should use the most effective dose at the smallest volume. 

High doses and frequent injections of botulinum toxin have been associated with neutralizing 

antibody formation (Atassi, and Oshima 1999). Because botulinum toxin is an antigen, use of 

high cumulative doses of botulinum toxin can get treatment ineffective. Thus, to minimize 

antibody resistance, a clinician should use the smallest possible effective dose, with treatment 

intervals of at least 3 months, and avoid booster injections (Dauer et al. 1998 ; Greene, Fahn, 

and Diamond 1994). 

In general, maximum clinical effects of BTX-A occur 1 to 2 weeks after the injection in 

muscular spasms or wrinkles, because the action of muscular paralysis by BTX-A reaches a 

peak 1 to 2 weeks after the injection (Sloop et al. 1996). However, the maximum clinical 

effect of BTX-A for masseteric hypertrophy appear to require 3 months bacause this effect is 

muscular atrophy secondary to muscular paralysis by BTX-A (Kim et al. 2003).  

Muscle function recovers after roughly 120 days through terminal sprouting of motor 

axons and formation of new motor end plates (Borodic et al. 1994 ; Duchen 1971). The 

presynaptic end-plate region expands and collateral axonal sprouts develop, eventually 

reinnervating the neuromuscular junction (Alderson et al. 1991). 

The therapeutic use of botulinum toxin is generally safe and well tolerated. In more than 

25 years of human use, there has been no reported death from overdose of BTX-A when used 

for cosmetic purposes (Coté et al. 2005). The lethal dose of BTX-A causing death in 50 

percent of humans has been estimated to be 40 U/kg, or 2800 U in the 70 kg patient 

(Matarasso, and Deva 2002). BTX-A’s long-term safety has been demonstrated with the 

majority of reported adverse events considered mild to moderate in severity (Naumann et al. 

2006). Common local reactions to BTX-A therapy include pain, edema, erythema, ecchymosis, 

headache, and short-term hyperesthesia (Naumann et al. 2006). Patients may also report 

systemic reactions after BTX-A treatment, and these may include complaints of nausea, 
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fatigue, malaise, flu-like symptoms, rash, and a metallic taste (Naumann et al. 2006 ; Tugnoli 

et al. 2002). Allergic reactions to BTX-A are rare, but has been reported (Lu, and Lippitz 

2009). 

There have been some side effects after injecting BTX-A into the hypertrophic masseter 

muscles. The side effects such as change in bite force, speech disturbance, muscle pain, facial 

asymmetry, and prominent zygoma have been reported (Kim et al. 2003 ; Kim et al. 2007). It 

was reported that there was an approximately 40 percent decrease in the mean maximum bite 

force at 2 weeks compared with that recorded before injection, and the bite force was restored 

to its preinjection value by 12 weeks after injection (Ahn and Kim 2007). Kim et al. reported a 

change in facial smiling as well as a sunken cheek after a BTX-A injection (Kim et al. 2003). 

In our previous studies, several mild side effects such as swelling, bruise or pain in the area of 

the injection, headache, muscle weakness, discomfort in mastication and a dry mouth have 

been reported occasionally but these side effects were all temporary and localized (Ahn and 

Kim 2007 ; Kim et al. 2007). In other studies, it was reported that patients also complained of 

xerostomia on occasions. 

After the injection, the toxin may diffuse into the nearby muscles and other tissues such 

as the parotid glands via the local vasculature or by gravity-influenced chemical diffusion 

(Eleopra et al. 1996). In addition, the toxin may affect the parotid glands through the systemic 

distribution by blood flow or by retrograde axonal transport (Garner et al. 1993; Tintner et al. 

2005). Therefore, a BTX-A injection into the masseter muscles can affect the salivary flow 

rate of the parotid glands and cause xerostomia. In patients with cervical dystonia, it was 

reported that the use of BTX-B caused a significant decrease in saliva production, as measured 

by the Schirmer’s test, compared with BTX-A (Tintner et al. 2005). Compared with BTX-A, 

BTX-B is associated with greater autonomic side effects, including dry mouth, reduced 

sweating, dysphagia, constipation, heartburn, bladder voiding difficulties, conjunctival 

irritation, and accommodation difficulties (Dressler, and Aleopra 2006). 
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The salivary flow rate is affected by many factors including the degree of hydration, 

body positioning, seasonal and diurnal factors, medical status and medications, and the nature 

and duration of the stimulus (Navazesh 1993). Therefore, in this study, many factors affecting 

on salivary flow rate were controlled. The methods for collecting saliva vary from collection 

under the unstimulated or stimulated condition, and as whole saliva or from individual glands. 

Of the many methods, the stimulated parotid saliva secretion was measured due to the close 

anatomic relationship between the masseter muscle and the parotid gland. 

As a result of the collection of saliva in the parotid gland, the flow rate of the stimulated 

parotid saliva did not show any significant changes. From the results of this study, it can be 

concluded that BTX-A does not cause any significant difference in saliva production of the 

parotid gland when our modified method of injection is used for hypertrophic masseter 

muscles. From the results of other studies (Dressler, and Benecke 2003 ; Garner et al. 1993), it 

is believed that BTX-A has no significant systemic effects on the parotid gland. Botulinum 

therapy can affect a variety of autonomic functions, including salivation (Pal, Calne, and 

Calne 2000), sweating (Naumann et al. 1997), heart rate (Claus, Druschky, and Erbguth 1995), 

and vasodilation (Kellogg et al. 1995). But, because of the lower affinity to the cholinergic 

terminals of the salivary glands and lower systemic effect, it is believed that BTX-A does not 

cause autonomic side effects such as xerostomia unless it is injected into the masseter near the 

parotid glands. Therefore, it is believed that our modified injection method causes fewer 

autonomic side effects. Indeed, none of the subjects in this study complained of xerostomia. 

A limitation of this study was that the unstimulated whole saliva was not measured to 

more closely determine the relationship with xerostomia. This may be more closely related to 

the systemic effect of BTX-A. Therefore, further study about unstimulated whole saliva in 

patients who complain of xerostomia after BTX-A injection will be needed. 
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국문요약 

 

사람 교근에 주사한 보툴리눔 A 형 독소가 

자극성 이하선 타액 분비율에 미치는 영향 

 

 

보툴리눔 A 형 독소를 사람 교근에 주사하는 방법은 교근 비대의 치료로서 

널리 이용되어져 왔다. 보툴리눔 A 형 독소 주사의 심각한 부작용은 보고되지 

않았지만 주사 부위의 멍 또는 통증, 확산에 의한 표정근 약화 등과 같은 

경미하고 일시적인 부작용들은 보고된 바 있다. 때로는 구강건조증을 호소하는 

경우도 있음이 보고되었다. 하지만 현재까지 사람 교근에 보툴리눔 A 형 독소를 

주사하는 것이 타액 분비율에 어떠한 영향을 미치는지에 대한 연구는 현재까지 

시행된 바가 없다. 이에 본 연구에서는 사람 교근에 보툴리눔 A 형 독소 주사가 

이하선 타액 분비율에 미치는 영향을 평가하고자 하였다. 

32 명의 자원자를 대상으로 보툴리눔 A 형 독소를 양측 교근에 각각 25 

units 씩 주사하였다. 주사 부위는 교근 하방 1/3 의 중앙 부위로서 25units 을 약 

1cm 간격의 두 점에 같은 양으로 나누어 주사하였다. 이하선 타액은 타액 분비율 

측정 전 주의 사항을 지도하고 일정한 시간에 측정하였으며 2% citric acid 로 자극 

시 분비되는 타액을 modified Curby cup 을 이용하여 10 분간 수집함으로써 

측정하였다.  

분석 결과, 자극성 이하선 타액 분비율은 보툴리눔 A 형 독소 주사 전과 

비교하여 4 주, 8 주, 12 주, 18 주 후 모두에서 유의한 차이를 보이지 않았다. 따라서, 

교근에 대한 보툴리눔 A 형 독소 주사는 이하선 타액 생성의 유의한 감소를 

유발하지 않는 것으로 사료된다. 

 

 

 

핵심되는 말 : 보툴리눔 A 형 독소, 교근, 자극성 이하선 타액 
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