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ChapterChapter 5 

MYOSINN ISOFORM COMPOSITION OF THE 
HUMANN MEDIAL AND LATERAL PTERYGOID MUSCLES 

Abstractt The medial and lateral pterygoid muscles are different in structure as well 

ass in function. The medial pterygoid muscle is concentrically active during jaw 

closing,, the superior head of the lateral pterygoid muscle is eccentrically active during 

jaww closing, while its inferior head is concentrically active during jaw opening. 

Architecturally,, the medial pterygoid muscle can deliver higher forces than the lateral 

pterygoidd muscle. We investigated whether these differences are reflected in the 

myosinn heavy chain (MyHC) composition and the fibre cross-sectiona! area of these 

muscles.. The pterygoid muscles from eight cadavers were investigated by means of 

monoclonall antibodies against different isoforms of MyHC The proportions of pure 

MyHCC type I fibres did not differ significantly among the muscles (32% in medial 

pterygoid,, 34% in superior head, and 36% in inferior head of the lateral pterygoid), 

norr did the total proportions of pure MyHC type IIA and MX fibres (16% in medial 

pterygoid.. 26% in superior head, and 19% in inferior head of the lateral pterygoid). 

Thee mean fibre cross-sectional area of type I fibres was 1315 pm2. which did not 

differr significantly among the muscles, and was significantly larger than the fibre 

cross-sectionall area of type IIA fibres The relative proportions of hybrid fibres, which 

expressedd more than one MyHC isoform, were 52% in the medial pterygoid, 40% in 

thee superior head, and 45% m the inferior head of the lateral pterygoid and did not 

differr significantly among the muscles The most abundant hybrid fibre types found 

weree fibres expressing MyHC-cardiac u + IIA and MyHC-cardiac r/ + l + IIA. Significant 

regionall differences were found in the proportions of MyHC type I in the medial 

pterygoidd muscle and in the inferior head of the lateral pterygoid. Although the 
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architecturee and function of the muscles are different, we conclude that this is not 

reflectedd in their myosin isoforrn composition. 

Introduction n 

Dependingg on their physiological behaviour, muscle fibres are traditionally classified 

intoo three groups: type I fibres are slow contracting, fatigue resistant, and generate 

smalll forces: type HA fibres are fast contracting, fatigue resistant, and generate larger 

forces:: and type IIB fibres are fast contracting, fatigable. and generate the largest 

forces.. The heavy chain of the myosin molecule (MyHC) largely determines the 

speedd of contraction of the muscle fibre. The few existing studies on the fibre type 

compositionn of the human pterygoid muscles (Vignon el al.. 1980: Eriksson el al.. 

1981:: Eriksson and Thornell. 1983: Shaughnessy el al.. 1989) used ATPase 

histochemistryy to classify muscle fibres into types I. HA, IIB and into fibre types with 

ann intermediate reactivity. This technique, however, does not give a complete image 

off the MyHC contents of fibres in the jaw muscles (Butler-Browne el al.. 1988: Zhang 

etai.etai. 1998). 

Basedd on immunohistochemical techniques, which reveal different isoforms of 

MyHC,, at least three MyHC isoforms can be distinguished in human limb and trunk 

muscles,, namely type I. IIA. and MX (Schiaffino el a/., 1989, 1994). Human 

jaw-closingg muscle fibres, on the other hand, can also express two other MyHC 

isoforms.. namely. MyHC-fetal, even at adult age (Butler-Browne el al.. 1988: Korf age 

andd Van Eijden. 1999; Korfage et al.. 2000. 2001). and MyHC-cardiac u (Bredman el 

al..al.. 1991; Korfage and Van Eijden. 1999: Korfage el al. 2000, 2001), a MyHC 

isoforrnn which is normally expressed in the myofibrils of the atrium only. The MyHC 

contentss of motor units and their physiological properties are correlated (Schiaffino el 

al..al.. 1988a; Kwa el al.. 1995b). There is a direct correlation between the ATPase 

histochemicallyy defined fibre types and MyHC isoforms (Staron and Pette. 1986). In 

humann muscle fibres. ATPase-classified type I fibres contain MyHC-l, and type IIA 

fibress contain MyHC-IIA. but ATPase-classified type IIB fibres contain a MyHC which 

iss similar to MyHC-IIX found in rodents (Schiaffino el al.. 1989: Smerdu el al.. 1994: 

Schiaffinoo and Reggiam, 1996: Andersen el al.. 1999a). In the adult skeletal muscle, 

MyHC-fetall and MyHC-cardiac u cannot be distinguished by ATPase enzyme 
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histochemistry.. These MyHCs. however, could contribute to the different 

physiologicall properties of these fibres. 

Thee human medial and lateral pterygoid muscles are anatomically and 

functionallyy different (Van Eijden et at.. 1995, 1997), The lateral pterygoid muscle can 

bee divided into a superior and inferior head (Honée, 1972; Grant. 1973). The medial 

pterygoidd muscle can be divided into a posterior and an anterior part. The medial 

pterygoidd muscie is a multi-pennate muscle and consists of short muscle fibres. This 

musclee can produce large forces over a short distance only and is activated during 

thee closing phase of the mandible. On the other hand, both heads of the lateral 

pterygoidd muscle consist of long, parallel-arranged muscle fibres which can contract 

overr a large distance but without much force. Electromyographic studies (McNamara, 

1973:: Juniper, 1981; Mahan et at.. 1983) suggest that the two heads of the lateral 

pterygoidd muscle have different functions. The inferior head is supposed to be 

concentricallyy active during opening of the jaw. The superior head, which has a close 

relationn to the articular disc of the temporomandibular joint, is supposed to be 

eccentricallyy active during closing of the jaw. The force this part delivers is believed 

too control the backward gliding of the articular disc. 

Inn a study on the regional differences in the human temporalis (Korfage and 

Vann Eijden. 1999) it was shown that the functionally different regions in this muscle 

consistt of different proportions of MyHC-classified fibre types Also, it was found that 

musclee fibres can express different MyHCs simultaneously. In the present study, we 

testedd the hypothesis that the architectural and functional differences between the 

pterygoidd muscles are reflected by their myosin isoform composition. Furthermore, 

sincee the muscles have a complex architectural design, we investigated whether 

theree are regional differences in the distribution of fibre types within these muscles. 

MaterialsMaterials and Methods 

Inn this study, we used the right unfixed pterygoid muscles (seven medial pterygoids 

andd eight lateral pterygoids) from the cadavers of eight Caucasians, all of whom died 

naturally.. Six cadavers had upper and lower dental prostheses, two were partially 

dentatee We used five males and three females (mean age  S.D. = 71 6  15,0 yrs). 

Thee muscles were obtained within 12 to 36 hours post mortem. The use of human 
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Figuree 5.1 
Lightt micrographs of six consecutive sections of the medial pterygoid incubated with monoclonal 
antibodiess against myosin heavy chains. Note the different hybrid fibres. 1 = MyHC-l. 2 = MyHC-IIX. 
33 = MyHC-fetal+cardiac a+IIX, 4 = MyHC-cardiac a+IIX, and 5 = MyHC-cardiac a+l+IIA. 
Bar== 100 (jm. 

muscless conformed to a written protocol that was reviewed and approved by the 

Departmentt of Anatomy and Embryology of the Academic Medical Center of the 

Universityy of Amsterdam. After the muscles were exposed by removal of the coronoid 
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processs and the adjoining part of the ramus of the mandible, they were cut from their 

attachmentt sites. The muscles were rapidly frozen in liquid nitrogen-cooled 

isopentanee and stored at -80 "'C until required for further processing. 

Immunohistochemistry Immunohistochemistry 

Seriall transverse sections of 10 pm of the whole muscle were cut in a cryomicrotome 

(Modell HM 500 M. Adamas Instruments BV. Leersum. the Netherlands). The 

sectionss of the muscles were taken approximately halfway through the muscle. They 

weree cut perpendicularly to the main direction of the muscle fibres. The sections were 

mountedd on microscope slides coated with AAS (3-aminopropyltriethoxysilane; 

Henderson,, 1989). Consecutive sections were fixed overnight in a mixture of 

methanol:aceton:aceticc acid:water (35:35:5:25) at -20"C (Wessels et at., 1988) and 

incubatedd with monoclonal antibodies raised against purified myosin (Bredman et a/.. 

1991:: SantAna Pereira etal.. 1995a) (Table 2.1). The specificity and characterisation 

off these monoclonal antibodies against human MyHC isoforms have been described 

andd demonstrated elsewhere (Wessels et a/.. 1991: Sant'Ana Pereira et a/., 1995b, 

1997).. These studies showed that human ATPase type I and type IIA muscle fibres 

reactedd with antibodies against, respectively, MyHC-l and MyHC-IIA, and that human 

ATPase-definedd MB muscle fibres contained an MyHC which was a homologue to the 

MyHC-MXX isoform of rodents. In the present study, we classified the fibres according 

too the MyHCs they express. Anti-fetal MyHC was purchased (Novocastra 

Laboratoriess Ltd, UK). We applied the indirect unconjugated immunoperoxidase 

techniquee (PAP4echnique) to detect the specific binding of the different antibodies 

andd used nickel-diaminobenzidine to visualise the staining (Hancock. 1982). 

SampleSample Method and Fibre Cross-sectional Area Measurements 

Sixx sample areas were analysed from the medial pterygoid muscle, three from the 

laterall side and three from the medial side, equidistant in anteroposterior direction. 

Fromm the superior head of the lateral pterygoid muscle, three sample areas were 

takenn at equal distance in lateromedial direction. From the inferior head of this 

muscle,, six sample areas were taken, three from the lateral side and three from the 

mediall side, equidistant in caudocranial direction. 
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Inn each sample area (about 0.6 - 0.4 mm) 75 - 300 fibres (average 175} were 

drawn,, by means of a projection microscope (Carl Zeiss. Oberkochen, Germany) and 

aa mirror table, onto a transparent sheet. Each fibre was classified by means of a 

seriess of six consecutive incubated sections. Fibres that were not recognised in each 

off the six sections (<1 %) were omitted. 

Wee measured the cross-sectional area of the fibres by reading the drawn 

sheets,, together with a grade mark for correction of enlargement, via a flat-bed 

scannerr (Hewlett-Packard. Scanjet 4c) into a personal computer. We then used a 

custom-madee program, that converts the number of pixels into unr. to determine the 

cross-sectionall area of each muscle fibre in um2. In total, more than 6700 fibres were 

analysedd in the medial pterygoid Ttuscle, and in the superior and inferior head of the 

iaterall pterygoid muscle, more than 3300 and 9600 fibres, respectively, were 

analysed. . 

Thee total area of a muscle cross-section that was occupied by the fibres of a 

specificc type was estimated according to the formula: (sum of cross-sectional areas 

off a specific fibre type) / (sum of cross-sectional areas of all fibres) x 100% 

Mediall Pterygoid Lateral Pterygoid Lateral Pterygoid 
Superiorr Head Inferior Head 

MyHCC f ibre type Mean S 0 Mean S.D. Mean S.D. 

I I 

IIA A 

11X X 

Hybrid d 

Tablee 5.1 
Grandd means and standard deviation o! MyHC fibre type distribution

StatisticalStatistical Analysis 

Forr each muscle, the distribution and mean cross-sectiona! area of the different fibre 

typess were determined. Mean and standard deviation values (S.D.) were calculated 

overr the seven medial pterygoid muscles, and over the eight lateral pterygoid 

muscles,, superior and inferior head. Variability of fibre cross-sectional area per 

individuall was estimated by the coefficient of variation (cov = S.D./mean x 100%), 
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Hybridd fibre type 
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Tablee 5.2 
Distributionn of hybrid MyHC fibre types (mean  S.D. j in the pterygoid muscles, n = number of muscles 
wheree the specific fibre was found 

andd mean and standard deviation of variability per muscle were calculated. 

Differencess in fibre type distribution and in fibre cross-sectional area between 

muscless and muscle portions were analysed by the Wilcoxon ranking test for paired 

data.. The level of significance was set at P<0.05 

Results s 

FibreFibre Type Distribution 

Figuree 5.1 shows an example of six consecutive areas in the medial pterygoid muscle 

incubatedd with the antibodies against MyHC. Table 5.1 lists the grand means and 

standardd deviation values for the various muscle fibre types: the standard deviation 

valuess are a measure for interindividual variability. A distinction was made between 
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"pure"" fibres, which expressed on'y one MyHC. and "hybrid" fibres, which expressed 

moree than one MyHC. Proportions for hybrid fibres in each muscle are given in Table 

5.2. . 

Inn both muscles. MyHC type I fibres were the predominant fibre type in every 

subject:: the relative small S.D. values indicate that the frequency did not vary much 

amongg the subjects. The proportion of MyHC type HA fibres differed significantly 

betweenn the medial pterygoid muscle and superior head of the lateral pterygoid. 

Moree MyHC type MA fibres were found in the superior head of the lateral pterygoid. In 

thee medial pterygoid muscle, the proportion of fibres expressing MyHC-IIX was larger 

thann that of MyHC type IIA fibres, while in both heads of the lateral pterygoid, the 

proportionn MyHC type IIA fibres was significantly larger than that of fibres expressing 

MyHC-IIX.. Both muscles showed that a relative large proportion of fibres were hybrid 

fibress which contained a great variety in the expression of MyHC {Table 5.2). The 

frequencyy of most hybrid fibres, however, was smaller than 5%. The most abundant 
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Tablee 5.3 
Fibree cross-sectional area (f-csa) ano total area occupied by a specific MyHC fibre type, 
covv = coefficient of variation. 
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Tablee 5.4 
Fibree type cross-sectional area (f-csa) of the hybrid fibres. 

hybridd fibre type in both muscles consisted of fibres expressing MyHC-cardiac 

(// + I + IIA (12-14%), followed by fibres expressing MyHC-cardiac u + IIA (5-12%). When 

aill hybrid fibres in each muscle that contained MyHC-fetal were combined, the medial 

pterygoidd muscle had more hybrid fibres, 11%. containing MyHC-fetal than did the 

superiorr head of the lateral pterygoid, 2%, but this difference was not significant. 

Combiningg all MyHC-l positive fibres (i.e.. pure plus hybrid) revealed little difference 

betweenn medial pterygoid. 74%, and the superior, 62%, and inferior. 69%. heads of 

thee lateral pterygoid. 

Somee type I fibres reacted positively with antibody 332-3D4 (Table 2.1), which 

normallyy detects only MyHC-IIA and MyHC-IIX. These fibres showed no reaction with 

antibodyy 340-3B5, which also detects MyHC-IIA and MyHC-IIX in human muscle 

fibres.. Electrophoretic studies showed that some pure type I fibres in the rabbit 

containedd a novel MyHC isoform next to MyHC-l (Galler et al.. 1997a), which was 
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namedd MyHC-la. In the present study. MyHC-l fibres that also reacted with this 

antibodyy were dubbed type l + ia. 

Thee distribution of fibre types within the medial pterygoid muscle is depicted in 

Fig.. 5 2. We observed a significant difference in the distribution of type I and type II 

fibress (i.e.. pure MyHC type HA fibres plus pure MyHC type IIX fibres). More type I 

fibress were found in the anterior and lateral muscle portions than in the posterior and 

mediall muscle portions (anterolateral portion. 47%; posteromedial portion. 18%). and 

thee proportion of MyHC type II fibres was larger in the posterior and medial muscle 

portionss than in the anterior and lateral muscle portions (posteromedial portion. 33%: 

anterolaterall portion. 7%). There was no difference in the distribution of hybrid fibres 

amongg the muscle portions. No significant difference was found in the distribution of 

fibree types among the muscle portions of the superior head of the lateral pterygoid. In 

contrast,, the distribution of fibre types within the inferior head, depicted in Fig. 5 2, 

showeaa that significant fewer pure MyHC type I fibres were found in the cranialmost. 

32r--'-- than in the caudalmost muscle portions. 40%.: a significant difference between 

mediall and iateral portions was not found. 

FibreFibre Cross-sectional Area 

Tabless 5.3 and 5.4 list mean and standard deviation values of fibre cross-sectional 

areaa in the medial pterygoid, the superior head, and the inferior head of the lateral 

pterygoid;; the standard deviation values are a measure for intenndividual variability, 

andd the coefficients of variation are a measure for intra-mdividual variability. A 

significantt difference was found between the fibre cross-sectional area of MyHC type 

II fibres and the fibre cross-sectional area of type HA. in all muscles studied, and of 

MyHCC type IIX fibres, in the medial pterygoid and the inferior head of the lateral 

pterygoid.. MyHC type I fibres in both muscles had the largest fibre cross-sectional 

area.. MyHC types MA and IIX and the hybrid fibres were approximately 35% larger in 

thee superior head of the lateral pterygoid than in the medial pterygoid and inferior 

headd of the lateral pterygoid. No significant differences were measured in fibre cross-

sectionall area between the different areas in both muscles. 

Notee that although the percentage of hybrid fibre types was the largest (Table 

5.1),, the total area of a muscle cross-section that was occupied by MyHC type I fibres 

wass larger than the total area occupied by hybrid fibre types. 
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Mediall Pterygoid 

posterior r 
anterior r 

Mediall Pterygoid 

lateral l 

posterior r 

Laterall Pterygoid, inferior head 

ateral l 

lateral l 

cranial l 
caudal l 

Figuree 5.2 
(A)) Distribution of MyHC type I fibres in the medial 
pterygoid.. (B) Distribution of MyHC type II fibres (sum 
off all pure MyHC type IIA and MX fibres) in the medial 
pterygoid.. (C) Distribution of MyHC type I fibres in the 
inferiorr head of the lateral pterygoid. (D) Distribution of 
MyHCC type II fibres (sum of all pure MyHC type IIA and 
MXX fibres) in the inferior head of the lateral pterygoid. 
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Discussion n 

Thee human jaw-closing muscles, like masseter and temporalis, have different fibre-

typee compositions and fibre cross-sectional areas compared with limb and trunk 

muscless (Ringqvist. 1974; Vignon et a!.. 1980: Eriksson and Thornell. 1983: Korfage 

andd Van Eijden. 1999: Korfage et al.. 2000). The immunohistochemical techniques 

forr detection of different types of myosin heavy chains used in the present study 

showedd that the pterygoid muscles contain a large proportion of hybrid muscle fibres. 

Mostt of the hybrid fibres co-expressed MyHC-cardiac u in combination with MyHC-l 

and/orr MyHC-IIA. Hybrid fibres co-expressing MyHC-fetal were also found, although 

inn a smaller proportion. Normally. MyHC-fetal is expressed only in limb and trunk 

muscless during development (Butler-Browne et al.. 1988: Soussi-Yanicositas et al.. 

1990)) or during regeneration (Sartore et al. 1982: Schiaffino and Reggiani. 1996). 

However,, studies on the fibre-tyoe composition of the human jaw muscles (Butler-

Brownee et al.. 1988; Korfage and Van Eijden. 1999: Korfage et al.. 2000) indicate 

thatt MyHC-fetal expression is a normal feature for jaw-closing muscles. 

Thee fibre type composition of the human pterygoid muscles has been 

describedd earlier in four studies where ATPase was used as a technique for 

classificationn (Vignon et al.. 1980; Eriksson and Thornell. 1981, 1983; Shaughnessy 

err al.. 1989). With that technique, it was possible for types I. MA. IIB and two 

intermediatee fibre types - namely, types IM which is normally found only in the jaw-

closingg muscles, and IIC - to be classified There is a direct correlation between the 

ATPasee enzyme histochemically defined fibre types I and MyHC-l. and type IIA and 

MyHC-IIA.. However. ATPase enzyme histochemically defined type IIB fibres contain 

ann MyHC that is a homologue to MyHC-IIX in rodents (Schiaffino et al.. 1989: 

Smerduu et al.. 1994). Standard ATPase enzyme histochemistry does not make a 

distinctionn between type IIB and MX fibres (Schiaffino et al.. 1989; Aigner ef al., 

1993).. The contents of ATPase histochemically defined IM and IIC are not completely 

clear.. With the ATPase technique, it is also not possible to distinguish MyHC-fetal 

andd MyHC-cardiac a. 

Tablee 5.5 summarises the results of various studies for the medial pterygoid. 

Thee proportions of fibre types differ between these studies and the present study A 

decreasingg proportion of type I fibres was noted in older subjects. A study by Monemi 

etet al. (1998) showed that, in the human masseter, the proportion of type I fibres 

decreasess during ageing, from 63 to 33%, which is in accordance with the data 
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shownn in Table 5 5. In neither study mentioned was a proportion of hybrid fibres 

foundd as high as that in the present study. An explanation might be that the 

immunohistochemicall technique detects more MyHCs which are not detected by 

ATPasee enzyme histochemistry. The influence of gender in older persons on fibre 

typee distribution is not yet clear. In young adults, however, it was found that the male 

masseterr had a larger number of type II fibres, while the female masseter had a 

largerr number of type I and IM fibres (Tuxen et ai, 1999). 

Agee (yrs) I II :1 Intermediate Hybrid 

Erikssonn and Thomell (1983) : : 19-25 54% 36% 10% 
Shaughnessyy et at. (1989)" 16-31 50% 36% 14% 
Vignonn et ai (1980}D 20-87 37%. 56% 7% 
Presentt study 47-95 32% 16% 52% 

Tablee 5.5 
Comparisonn between age and percentages of fibre types in medial pterygoid found in literature and in 
thee present study. 
üTypee II was the sum of all pure fast fibres. 
;'' Fibre types defined by ATPase histochemistry. 

Fibree types defined by immunohistochemistry. 

Erikssonn and Thomell (1983), using ATPase histochemistry, found no type IIA 

fibress but only type MB fibres as a fast fibre type. Type IIA fibres were found by 

Shaughnessyy et ai (1989) and with immunohistochemistry in the present study. It is 

possiblee that, in young subjects, only one fast fibre type containing one fast MyHC, 

namely,, MyHC-IIX, is expressed. In older subjects, MyHC-IIX could be 

downreguiatedd in favour of MyHC-IIA. Such an age-related alteration was observed 

inn a study of rat skeletal muscles {Sugiura era/.. 1992; Larsson et ai, 1993). 

Inn the present study, we noticed that some MyHC type I fibres also reacted 

withh antibody 332-3D4 but not with antibodies 333-7H1 and 340-3D5. We denoted 

thesee fibres as MyHC type l+la, according to a study by Gal Ier et ai (1997a). A study 

byy English ef ai (1998) observed four different phenotypes among fibres containing a 

singlee MyHC slow/beta isoform in the rabbit masseter muscle. It might be that 

antibodyy 332-3D4, used in the present study, detects one of these phenotypes in 

humann muscle fibres. Further tests are needed to clarify whether this is true. 

Thee hybrid fibres displayed a large range of combinations of MyHCs, although 

fibress expressing MyHC-cardiac r/+l + IIA and fibres expressing MyHC-cardiac u+\ 

weree the most frequent hybrid fibre types. The function and introduction of MyHC-

75 5 



ChapterChapter 5 

cardiacc u in muscle fibres of jaw muscles is not understood at present. Generally, 

hybridd fibres are considered to anse during an alteration of movement pattern, e.g.. 

duringg training or long periods of non-/inactivity. or during hormonal changes. The 

subjectss used in the present study were relatively old. and most wore dental 

prostheses.. This could be another explanation for the relatively high proportion of 

hybridd fibres found in the present study. It should be noted that hybrid fibres are a 

featuree of jaw muscles in young as well as in old subjects. The contractile speed of 

hybridd muscle fibres lies between the contractile speeds of the MyHC isoforms they 

expresss (Pette and Staron. 1990: Kwa et a/.. 1995b). The existence of different 

MyHCC isoforms in a fibre makes a smooth transition possible of. for instance, speed 

regulationn needed in movements of the jaw. 

inn an eariier study (Korfage and Van Eijden. 1999), we found that the 

temporaliss contained more MyHC type I muscle fibres in areas that are more active. 

indicatingg an adaptation to a differential use. Since type I fibres are recruited first in a 

movementt (Henneman et a!.. 1965). and their innervation ratio is small, muscle 

portionss with a high proportion of type I fibres are better eguipped to regulate the 

magnitudee of the produced force during chewing or biting than are muscle portions 

withh a low proportion of type I fibres. These forces are needed not only during biting 

orr chewing, but also, in humans, more often during speaking. 

Withinn the medial pterygoid and the inferior head of the lateral pterygoid we 

observedd that MyHC type I fibres are heterogeneously distributed. Eriksson and 

Thornelll (1983) found, within the medial pterygoid muscle, a predominance of type I 

fibress in the anterior part. The present study confirms these findings, but we also 

foundd that the lateral muscle portions contained a larger proportion of MyHC type I 

fibress than the medial muscle portions. Since type I fibres are recruited first in a 

movement,, and type I fibres occupy the largest total area, the heterogeneous 

distributionn of fibre types within the medial pterygoid and the inferior head of the 

laterall pterygoid indicates that, with an increase of force, the line of action will shift 

fromm an area with a large proportion of type I fibres to the resultant line of action of all 

musclee fibres. 

Itt was noticed that fibres in muscles of the masticatory system were smaller 

thann those commonly found in limb and trunk muscles (Polgar et a/., 1973). In the 

presentt study, we observed that, in the pterygoid muscles. MyHC type II and hybrid 

fibress were smaller than type I fibres. This is in accordance with other studies of jaw 

musclee fibres (Ringqvist. 1974; Eriksson et at. 1981: Eriksson and Thornell. 1983). 
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Comparedd with the mean cross-sectional fibre areas in the temporalis of the same 

groupp of subjects (Korfage and Van Eijden. 1999). the type I fibres in the pterygoid 

muscless are approximately 25% smaller. MyHC type II and hybrid fibres in the 

superiorr head of the lateral pterygoid are about the same size as in the temporalis, 

butt in the medial pterygoid and inferior head of the lateral pterygoid, these fibres are 

approximatelyy 50% smaller. This could indicate that the fibres in the pterygoid 

muscless are less intensively used than the fibres in the temporalis 

Wee conclude that, although medial pterygoid; and both heads of the lateral 

pterygoidd differ in function and architecture, this is not reflected in their myosin heavy 

chainn isoform composition and fibre cross-sectional area. 
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