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T 1 ATV O P TA H LT
AR & i Rt s ic

MR-, A A
FERIRALIR RIBHRBIERT: SRR

REHOEFFHO—D F 2o 5.,

, BREEZEOEFEFRICEDY TEBHIRL REER
3. THBE%®X 2 % T3 (submandibular muscle) I3ZZREHAIC  FeE At 1 223, S EOZ b £
XL adoTwunnio, NFEMSE & B TFEMER 2 H > TNz, 7 )V OSAO T3S I HEIE IR
@ 8 Hili» SR HBIE10H £ TOHRIz DWW TEE L 72,

Hif R 8 HETOMRRMEC IZKBEI OZEINHIRT 5 2 235 D, ERIITIC 2 D2l % & A I
DRFEE L @R OF - R OEEN A DNz, Tz, NFEROBERFRYIN I & 28ZE i, ZEIIHIC
B S 2 RGN LHEED A 5, I £ TICHRERENT 2 2 e o, BHOFIED

7 HhH LN (Rana japonica) %A OWHERREX

D EDFERD S, ZEIO THE T, —HOHBHMEDIED E LIC X > THEEBOHERBMELIES 2 &
ERHED B & > THRROFEI M ED b D EFZ NS,

:F_rj_ F Tﬁﬁi«}l/, F%%? gﬁ?ﬁ ﬁfﬁé, %%ﬁ%ﬁﬁj\u&

i

[l

v (MAEOMERE) OFRKICIE, K
(A=Y v 7)) hoBEEANLFEREFERES
2D EC > THEBLRELIERT L2000
b, THOLREEHOZLETILMohTnS
BHRCELEFETEILEO R WEDOHEEDH D
(Fox et al.V), BOBIEHT XTOHEKBES
2. Fic[ERC, BSTICHE L & 2EE « BE
RS NLSEOBEG bHET 5. ZhoDRE
1FEHIN IR WD, H TIVIIEERIC R B LR
5Z5ZEEbLETORRELSHITL LIk
0. AR ORI 2 H A S ¥ TH L Wi~
B0 B2 %952 Wb (Takisawa et al.?).
F 7z, BHFERICERIRS 2 2 & TR A FET 2
(Unayama®).

MHIBIC DWW T A A TN 2> T TIZH

RT3 28 (Jinguji®), —RFHNIC LT o ILE 7
M 23 O TREFINICIZEDOWH KR DL
ETw s, M5, KEHZE L TECHROFE
#EJEREZTOHEHBH b H S, 25 LIcEVI,
NHIE DB 13 2 DRPESFTCH 2 Bkl L O
THEOREEMIERL® D2 bDEHEZ 6N

(Takisawa ef al.?)., %8, B¥HOBFEIIENE
U 7z BE A7 O A i 1 5 9 L 7 1 2 HE e

(myosatellite cell) 234 5% D, B O ZUHE5H L
THl el E>TiTbiL s

(Ishikawa®, Stocum?).

SHENE, OOEINEEDL 25 TH > TLREH =
#H U CTIHENOMNEGMBZED 53, Haki
BFEENLSNS T A H TV (Rana japonica) O
THHICDOWT, ERBIAIC ED XS RliEED
ZALIHE Z % ANz,

HESE T T371-0052 HiFET_RifET323— 1
TR W7 IR RS
EERE—
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T HhH LN (Rana japonica) DMME (5~
V7)) BHMETHOMATREL, WETHE
L7z,

MEDFE R X Taylor 57 #5F L L, #
[ (Taylor & @ stage XIII I2AHY), wHifk
HI 2 5100 % (Taylor 5 @ stage XXV 12 4
Y) FTEFNI.

B &

ARSI AR, 10% KL~ > — Y ViR
e (pH7.4) THEE Lz, =8 / —IVRIITHE
IKUIRT 7 4 A LTz, #95 mE CHEGYIR

BUERR L, BT 7 4 v EEALEEE, ~~ ¥
YV y—xk Rt L TRIE L.
ETFHEMBAERZ, 24% 7 V8 —VT VT
F—% a vV Na & (pH7.4) TREER, —
8 —VRHITHIAK L TR F VBRI L 7.
(B

BT F- 13 Hitachi H800 B B FBEiMES

KRFEFER, |HE 2 M5IF8E) 2> THEL
7z.
THEHORS L K&, BLUMEKT 2 HiED
%, HIBCGHE 8 HAl L i RER D 2 DORF
Hizowt, zhzh 5/ (5MEE) oW TE
HIL, BFEOSFL L, &8, EFHEEEH
DI EIEEEAR 2 > 7272 0, AR DIEDFEE
VIS CEHIME O FEETHHY 22 LB IZAT > T,

w R

TR X O EE ORRANC H 2R WH T, %
DIMANGEDS TR E O LA OEmfhIcfE L, W
{3 13 TS A M L AR O RS ET T
5. OGN OREERRIC 5 2 FE I aH
R L > TET 5, ZREIHZE L CINEENH
BT e, R KRE kot BEEAET
FEEEARAT 2 XD KE BT 2RI
HHIITHEELZ2bDEFEZz 65N 5, HilkH
BHIBOFHOKE I 2 KT 2 &, &5H0DFY
T, WIS HEfICIX, F& 1 2.5mm, & :0.5mm,

X1 MJw&&ﬁSHw®@$@?ﬁ%®%%ﬁf«7b%/v/ IA Y VPELINT T 4 v
k. A RBIOZER % b OFfRiE (KE) &, K2 TRISIET 2H8E (R 2
b5, BHEOESIZZDOHETIEAS Lo Tz,

1b: R CREHAO T30/ % Ml 9 2 B FIME R, HERTRIcH 2 KEIOZE () ORBKITE

L5 THEE (sr) EERENTW S,
LD IEE MO & FEORER L T\ 5, BIFERRHER OREKIE (1),

FEDEWYIHE.
la:230f%,

C OFRHEDOR (n) L EfEMTE (so) D
KENIEFH

BEHE D 20pm, 1b : 3800f%, At 1m



K2 a, b, c, d HiEHIS Elﬁu@zbéE@Tv“’Eab@?I%Hsﬁﬁff\v FFEYY Y-V PELTNT T 4
OHEFYIF. BHhT 2R CO»NS8E (KRR 235 5,

ab [Hix

JE& 10.25mm, MAER 79K, HIBIERICE, R
& 12.6mm, 0 0.8mm, FE 10.25mm, HRAERKL
103K TH Y, g L ARHER DA A & 7z, Rk
HBEIC ITEROK & 2B b L Twie,
A R AT 8 HH (Taylor & @ stage XVII)
JCEBEMBIR TIE, FI80AR D & 72 2 FkHE R D
KB D20 % & NV EEEN 7., ZhE
D 3 HEBEOYEDH TIEAS Nk I ER A
B Ths (K 1la). EFHEMEC X 2BIZE T,
KRB DZERIIZ Z ORI IARR 2 1z X > THE
(sarcoplasm) 2> & XA & 4, PHEHERRHERE I
BLIZERTHhL 2 Edbrol (1b), 2h
L [RBRO KRB D 2RI, BTN OB (Abou
Salem et al.?) %—ﬁﬂ@ﬂ%%@%%‘fﬁ 5T
BY, REHNCHIOREERRZ 38 2N
WP LIBEO—D EFEZ 6N TS
(F&rh9), B 1 b T, THHBMRME DR & 2 O

#J604m, bc FI3KI60m, cd FIZKI120mm, 61045,

A © 10m

B 0D, BHET 2 IR R RO & Rk

DFREERL TWEY, HRECRETEEDS
WHTE DB D & 50, Ml EOZEO KR
bbb, THEE O ENERR O R
Lo THNT Y, ZORINCIZFHHECH S =M
i (macrophage) DEA-RABBIE SN Z L5
7.

SRS OYIR 5, &Hhh &35 %
ﬁﬁﬁ@ﬁﬁ%ht.!zu,Tﬁﬁwﬁm%ﬁ
(K 2a) T& 1RO, MHEPE O ERRE R
N2 Dwsrrie (B2b), Zas HMER Mg
WCEENT 2 DDOBHMMECEIT T2 L 2R L
7o, BETE 1 DOFERTH R L b 3IFTH
sz, R ZERTE LWnizdic, s
DR G752 D IFEE 72 D KA T & 720D,
Yk (Ho et al'®, Ontell et al'™V) Zfit->TZ
T L RIT 5,
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Hif HE 0 ~ 3 HEA (Taylor 5 @ stage XX
~stage XXI)

N BERERBIEE T, RO 37210
B OWNSIEWEITTHREE L DD b 2 kRO @B
Sz, ZDOWNMZEBORMIBBIAT 5.
5 U 7z e o BB G R O A R i BB 3 2 Bl
BOR S N KK 5 ~ 7 HiEic A 50, 2D,
i kiEnnwa Lo s, EREREO THE S
U B IRHED LN DR TH B L 2R e,
ZEFRRHED TN TOM T 2BATE L D H W
REHIc KB D ZERI D & & 845 L 1IZIZFE U7
D, ZERIOHBESHEEORIK T -7 2 & bR
®mIib,

BT L 85T, 2 - L
BHERNIC 1T RO BMIEMRA L T 523, [EIKE
WCEED/NS I i b HEBIFAE L Twie, Th
S /N D FAE C ISR 7 & O BEGHEASE 13 IE %
e FAR T, BAeEFRF O BHHME BHE
myotube) &F 2z 5D, AAEEL 7o AkRHE D BRE
HEBICHENTWD 2 Eh b IS HE I3 HE
L 7 O i BAEIIC KT 2 b DTH S S
(X 3). ZBMEOMITITIIARMEC L > TELD
D, WHEOBF L L RO BN A 5 055G
L, BAEBPXAITE 25501 HD, EREORK
IR & % B BUIHE I3 E 2NEE L Tw
2. M3 3HHEAESETL W RHITH S, 1B,
T A TNV THEMOREDHEENIZIZTT T2
(Taylor 5 @ stage XXV) DI HIEEZIILS
HEThoThoT.

z =

FIcE ETHEET 2 h T viE, ZREHICERG
DERR B REZEALERTH, ZOLHITENIIG
CCHER Th 5, THEMIZE AR COHERDY I
BULEENIE L, KELFKES LB D 5,
NG 1, ShAENC R O e #iH I B
BET25005HD, o BEREICIZIZSME

. ¥

X3 iR 3 HEH O RS % 14 2 8 T8
SRR, ML CHABE U 7o B ARAE O T AN
FC e - 7o B R (RBL) W& o T E X
AlENTwsd, ZOEERONENZERED /N
SRME (%) B2RASND, Bl (&
). 4900%%, 14 1m

DEME U Tt BET 2 L0 R RS
(Takisawa et al.?, Jinguji?). BEHIEBBEREDFTE
W THHOMES AT b IR K & <2835 2
LizEbeiZtebFEz ohd (Takisawa et
al?). IR, THEHBADICRET S &
S RFHMIZ E AR THE LRI —E L THRE
T 5720, THEOKRE S DRAGIH S Hioft
HIROHIMD B - T HFFRMEDEITIIE & A EE
iz » o7z,

B TR S 3% OB O BREARIAMEIC 13,
ARG IRREIZ b 2 fifi MR ASHEREE 25 L
THAET % (Ishikawa® 7 E3CRRIZZ ), ARRAE
DFE R BT & DB L 7 BE T IE C O 2
Ha A3 2L « BERE U 72 DB B CHEA Ul ik
e (%) 2HE4A4 3% (Luque ef al.'?, Stocum®
7% EXCHERIEZ ) BT IR IR & DR BT



RrzMb 2 RS, 20k, HCEERECSGE
WKOHHENEID 5 5, G, 7T VTHEPFHT
B 5 M7z F OBGEEL R W Wi fiE O
B, FfHEDTED B2 IR TH D T L BT,
Z DBRICEBOHRMENI AT 5 2 LI X DR
SROMR - S B G3 2 ATREE 2 RE T 5,

TR Y A b v 7 4 —EOBEHARME T,
R IZH R ORI IEMNET 203, FAEDOY]
I IE SR O T A oIl & 5 RN &
Z O EMIIC X 2 ARV KT 2 E0HTS
NTw»3 (Stocum®, b9, Ontell ef al.*®)., T
S T DRRHETS U B REINCE D E L3 53
HiZ, SEIOEEBZETCIIRHTH 25, R
WCHERERITHE Z 3 Th 5 5 EEy e, i
DIHIER &[RRI THEf O—E8 b & EZ 7z &
Zzohb,

FIRRHE DI B 2 WX B s TR R, &
E DA T NVERRBOA TR L, EHRBROFET
LRI H DB TH A5 NS (Ontell ef al'V),
BRI A DI RITIZE & 228, S 2 EE)
B & > T—E O ENR Y, ZOFH
TR CHIARMER B ML ¢, MR L L THER
FiE AR TZIENRTART v b BH o 7 FEER
THEINTWwS (Ho et al'?, Giddings et
al.*®), ) TV CIIAREI & R CRE R ATF IO I
T2 2 CHIFH S WO T, TEMICN 2
IEB AR EE TE RS, ZREMEE U TH
ET 5 THE S OB SR, —HEKE
NIHPEOHIGLIEHRE DFZ 515,

w

7 71 A TV D N EEM I ZEREHA &l U R T
T 5. FEEOMBE THBHEO I 1T M L
B LS TEVBEZRD D, % OBICH ARl
DIEIS 5. & SICAEIADFRRHMED—E0 13 5315
T2 2 LI & o THBHER OIS 32 b 0
LEZoND,
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Muscular Regeneration and Fiber Splitting in Submandibular

Muscle During Rana Japonica Metamorphosis

Yoichi Jinguji and Akihisa Siraishi

Gunma Prefectural College of Health Sciences

Submandibular muscle fine structure was examined in Rana japonica during metamorphosis from 8
days before to 10 days after forelimb emergence. Light and electron microscopic examination revealed
that some number of muscle fibers were replaced respectively by more than two new fibers after necrosis.
These new fibers appear to be derived from the myosatellite cells of the degenerating principal fiber. On
day 8, before forelimb appearance, several muscle fibers were observed to contain large vacuoles that
were similar in structure to those associated with degenerative muscular diseases such as tenotomized
muscles. Semi-serial light microscope observations showed that muscle fibers often split into two fibers
during metamorphosis. Such muscle fiber splitting may cause an increase in fiber number in much the
same way as the muscular hypertrophy associated with physical exercise in other animals. In conclusion,
the observations of fiber replacement and fiber splitting in developing muscles may contribute to the
growth of submandibular muscle during metamorphosis.

key words : Rana japonica, submandibular muscle, metamorphosis,
muscular regeneration, muscle fiber splitting



