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Appropriate index for evaluation of hypertrophy or
atrophy in the masticatory muscles

Hisayoshi ISHII, Isao OOTA, Yoshiko YAMANE and Koshiro INOMATA

Department of Oral Physiology, School of Dentistry,
Health Sciences University of HOKKAIDO

(Chief : Prof. Koshiro INOMATA)

Abstract

This study investigated the appropriate indexes for evaluation of hypertrophy or atrophy in
masticatory muscles of the rat. Masseter muscle of Wistar male rats was used in the study.
The muscle was excised under anesthesia with pentobarbital and quickly frozen in isopentane
cooled with liquid nitrogen. Serial cross sections (10xm in thickness) of the middle portion of
the muscle was cut on a cryostat microtome at —25°C. The cross sections were cut at nearly
right angles and at an oblique angle (about 45°) with the long axis of the muscles. These
sections were stained with NADH—TR. ' The cross sectional area (CSA) and the short
diameter of the muscle fibers were measured with an Image Processing and Analysis System
(Quantimet 600). There were no significant differences in the short diameter of the fibers
sectioned at right angles and at oblique angles. The CSA of the muscle fibers sectioned
obliquely was 15% larger than that at the nearly right angles. This difference was statistically
significant.

The results indicate that the short diameter of muscle fibers may be used as an index to

evaluate muscle hypertrophy and atrophy.
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T 75 B AT T TRRAE & IR X g iooas ) B
RE D 5 WIZH O NEL IR ME 2 Tl S &
208 FHFRHEDREA B 5 13 ZEHE OFEE % 31
T5DI, DEDOLS BRIEESHVLONLTWY
% o O#RHE OREITIEIRED V10101919 Qf#RHE
DOREWTTA O FEE L REOYE®, QFifiED
WEMWTHL, LrL, INSixEE L THHE
I DOWTHWSNTWAIEETH 2, LHEHE
H D WIFAPEREBICEAAT 2 FEHICET 545
BUZDWTE, FoIBRET S h T,

AL, THEE OIEK H 5 I3 ZEE &
TEOOET, ULrbZYEEiconT
T L7z,

M#EH*E

1 % ¥
CEBIC IR FEYER Y Y — B TEE
HIgeE T (BAREFHAL2IN RS, =R23+1°C) T
B L7 Wistar REEZ v b 2wz,

3EE T LT v b 2 ERER (FEH
MF, AV x> ¥ VEERL) CTEE L, fEHES
R & ORI BEHICER SR,

7EED Z v b DRERENIZsodium pentobar-
bital (50mg/keg body weight) ##&5 L, KRE:L
B THEPL P IR BHES AL, JhEE
Bz vz,
2 HREYROER

fi s U 72 B OO ff e R BB & /R & L,
ZHNEARERRYREL, WEERTHHIL:
A YRy Y AL THREREIE LTz, B
Utz &, 2V A4 A% v+ (Cold tome
CM—501, ¥ 27 Z¥EH) I T—25°CTFCTEZ10
M OEFYIF & LTz, 2O, [E—OMBH »
5, WIREZRR D E AR L8R 7 & ek

4518 TRERT U 72U 2 UERLL 72,
kB, FEROERE [EHEHEBICET 2
BRI 5 EARIEST | (B AL F o]
) WEITWTITo 7,
3 WIRHEOEETER & HIRHEDERDRIE
Yk i%, iR T304 LA ERZE: L, NADH - tetr-
azolium reductase 3 1 F @ X s % (NADH
3.2mg, Nitroblue tetrazolium8.0mg, Mops
buffer2.0ml, ZX847K8.0ml) T C37°C, 4053 A
YF¥Fa—NR—bLE, 7RV LY T
AL, BEEMRELEE L T2 AOnHED
FIARME D W T, kR MEDOERTTE A (cross sec-
tional area ; LA FCSA L H&3) 7o o FICHERE
(short diameter) % HERALE&EM TS AT A
(Quantimet 600, 74 #) #HWTHEL 7z,

& ES

WS/ D REMTTE D KRR GR & Fig. 1 1WiR T, B
HIEER L, NADHIEME O & W L IR WEHED
2O L > TEREshTwi, Zh
1Z, Miyata® O & —BL Tnic?, FhfgE
ZIRITE Y] - T Ak O BTG, FIF
WA ER LT (Fig. 1A). —7H, Bk
HE 2 #9458 TYI > T kA ORISR, FHL
WERBMEERLT: (Fig.1B),

NADHE D & 2 & BV AR
D FNZF 50412 D w» TCSA & EE % HIE
U Teo EIZTE AR L7 NADHIEMS O &
RHE D CSA & HEZEIF, 0 Z0n1392.9%
219.5 (mean+SD) un8B L U33.1£2.94ymT
Botze — 7, ¥IASE THEWT L 7: NADHEM:D
B DATERMEDCSA LR IE, T Z11605.3+
237 . 4um'E L U33.1+2.9umTH -7z (Fig. 2
A, B), %7z, NADHEMDEWAFFRHEIC B
T, IFITTE A HERT U7 B O CSA L FE
X, ZNZFN1581.7+248.8ymB X U34.6+
3.8umTH o7z, FI45FE THEWT U 7z B AR HED
CSA & E1%1Z, 1878.4+213.6mH L Uf33.6+
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Fig. 1

Fig. 2
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Cross sections of masseter muscles stained with NADH-TR. The cross sections are cut at nearly right
angles (A), and at an oblique angle (B) with the long axis of muscle fibers. These image were made
using an Image Processing and Analysis System (Quantiment 600, Leica) connected to a personal
computer. Bar : 50gm.
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Cross sectional area (CSA) and short diameter of muscle fibers in rat masseter muscles. A and B show
data from the muscle fibers of the high NADH activity. C and B show data muscle fibers of the low
NADH activity. The cross sections are cut at nearly right angles (RA), and at an oblique angle (OA)
with the long axis of muscle fibers. Values are means +=SD. % : P<0.001.
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3.4umTH -7 (Fig.2C, D),
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ONADHEE O BRI 0 b &3, D A%
DENVIZEZEEREZEIRO SR PoT, Z
Hicxt U ¢, NADHEH O RO E#RE R 5
EWFFRRHED T NICB W T HHI4GE THERT L
7o RRAE DCSALX, 1FIXTE A ICHERT U 72 ket
DENIH L TR KR E 2fEZRL, 0
EIEETHh- T,

] S

KT BV THRHEDCSAIE, FARREALE
RIFF OB O BT < B I W 5 08, I,
AECL2EEEZIRRDONEPoT, 2D
Lk, BEOHEHEIZROHEE Th S DT,
FRRHME DFETT % B L TN O i I8 th YL 2
L2 30uE, +okiEflielhs 2 LIRS
Nizo ARk & L, PUEAIC D V> T Thompson
BIZEVIEEINTWEY, HEEDCSAIL,
FHABAEAERIRF I B WL U RDATRER R D B A
TS TwhiE, BRIREERLE R e
HOHNTH L9098, UL, FHEHED R
XU CHEA R LU R E B 2 L3R
HTH D, ARFRICE W TR DGR DCSA
X, VIR TESIRFORERT O A E I B,
Fox o - TR S AR D CSA 2 Lt
BOMNR ET BEEIIE, EAFHE S 2 afE
MDD EWCEBRLETNIE RSB0,

B, —#IZ NADHE M DK LA HE S,
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