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ABSTRACT

The present study was performed to compare the morphological differences of flight muscles among 3
gpecies from insects (Kvlocope appendiculaty circumvolons Smith, Davidine funcgus B. and Sesvo ghotinis
platysmelus castanicedor M) by investigating ultrastructural obzervation and stereological analysis,

Eylocopa appendiculate circumvolans Smith has the most flight hours, In addition, the number and
arrangement of mitochondria and the stmacture of sarcomere were similar to those of vertebrates. However
garcomers stracture of Deaviding lumetus B, wag irregular and the sarcomere length was longer than that of
Hyplocoper appendiculnte circwmvolans Smith, In Servognenhus pleymelus castanicdor M. which has the least
flight hours, the length of sarcomere appearsd longerthan that of Denvidline hunartus B,

In results of stereological analyais, Serrogrrthus plegymelis castodedor M. had the highest volame density
of myofibrils in all species. The volume and numerical density of mitochondria and the volame density of
sarcoplasmic reticulum were highest Xilocoper appendiculate circumvolans Smith and Deviding huncttus B,
regpactively,

This study suggests that the flight hours and flight pattern by different ecological habitats may canse the
motphological changes of flight musele,
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Table 1. Results of sterenlogical analyzis of ingect flizht muscle

Wolune density
{pm*/um®)

Groups

Murmnerical density
(Mumber/pm®)

Myofibril

Mitochondria

Sarcoplasm ic reticuim Mitochondria

Ayplocopa appendiculata
circumvolans Smith

Davidine lunatus B,

Serrograthus platymelus
castanicdor M.

0597+00122(n=
0518£00120(n="20)
0735£00713(n=22)

104) 0.299+0.0122 (n= 105
0.259 + 0.0093 (0= 90)
0.056 £ 0.0030 (n=39)

0.006+0.0004(n= 1403 11.039 4 0.0647 (n= 105)
0073400067 (n=90) 8718404725 (n=90)

0012 £00007(n=T75) 0960200641 (n=29)

Each valus reprassnts mean+35.E

Table 2. Comparizon of muscle fiber length & width among

Table 3. Comparizon of the length of sarcomere am ong inzects

ingect flight muscle flicght muscle
Groups Iuscle fiber Muscle fiber Groups Length of zarcomere {prm)
1 idth
ehim) Wb Aylocopaappendiculatn 2,237 +0.0087 (r1 = 140)
Hplocopa appendiculatn 100 pm <4 61.23+1.019 circimvolans Smith I
circumvolans Smith (n=40) (n=40) Daviding binatus B, 2385 +0.0260 (n=120)
Daviding lunats B, 44,35+ 3,243 1.30+0.098
= - Serrognathus platymelis _
(n=40) (n=40) rertamindor M. 7.993 +0.1702 (n=120)
Serrograthus platymelus 33355+£3.121 2.534£0092
castanicdor M. (n=40) (n=40) Each valis reprassnts mean+3.E.

Each value represents mean+5.E,
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o A gl (Trombitas & Tigyi-Sebes, 1977)
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FIGURE LEGENDS

Fig. 1. Light micrograph of flicht muscle of 3 species insects, Toluidineg blue, scals bar =30 pm.
Longitudinal section of flight muscle showing the structure of the muscle fiber,
a. plocopa appendiculain circumvolans Smith
b. Davidins unatus B,
¢ Servognathus platymelis castanicdor M.
Fig. 2. Electron micrograph of flight muscle of Aylocopa appendiculata circunmwolans Smith, wranyl acetate and lead citrate, scale
bar =2 pm.
The sheetlile contractile fibrils alternate with dense mitochondria. Identification of A4 band (A}, I band (I), H band (H) and Z
line () was clear.
Fig. 3. Electron micrograph of flicht muscle of Daviding lunatus B, uranyl acetate and lead citrate, scale bar =2pm.
The garcomeres are well alicned and a few lipid droplets (L) were found in eyvtoplasm of myocytes.
Fig. 4. Electron micrograph of flight muscle of Serrognathus platpmelus castanicdor W, uranyl acetate and lead citrate, acale bar =
2pm,
H band waz not found and also mitochodria (M) were rarely obzerved in eytoplasm.
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