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- LA SO LT AR Ay A, A AR AT IR
gitly . ohie . AU ST 22 R R B
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Zete, EEAMST I eI A P R, BEgUiL
Wegrius , EEATTRE M 7 Ak, SR
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A: CFIEIL B: RGO
Fig. 1 Morphology structure of smooth and striated
muscle from C. gigas adductor

A: smooth muscle, B: striated muscle

ARSI M A WL B ¥ ORI A A Tt
JHi JUR MRV A% TR D Mk 4R 1 ik B (NADH-TR) &
JULEREE 71 ATPE 3 (077 36 W 58 4 4 005 P 52 WLF-

URITRE SOVLER SO A5 2 b, e A P 7
A AU A R 22 5, B AR ST R
Wi P e WL A JUL 2T 4 26 R0 21 B K UL IA) o3 AR R A
N A 805 A 52 L3 A A K B 23 1 AL BT T R 1
SERl 5 B, T s oAy v v D128 P e LR 1 g
ok R B AERR AR

[ R SRS RES

1.1 SEIE#R

SRMRKHYR A THBHFREETY,
PRiE30 5Tk e B | FEICH . T 7R Y AR
K AlG, BN METERK3~5 em, 52E7~9 cm, 5T
$i2~3 cm, G H50~80 g

1.2 SLWHE

LY R 6 & Hs mm?® K/ By 52 L
HA Y T IR IO P E 2 12~24 hy 75%IFE &
Bl P BRI, HE4i375%. 80%. 85%.
90%. 95%. 100%. 100%EAEBEEEiK, —HZ
EW, AN A YA HLILEICA RM2016)
YA . VIR S5 um, HMHEYM , 1E0%
LIS (OLYMPUS BX51) F MLZEIF41 1 .

ILEF 4 B 152 AR & AR 5 B 69 M5 1E
10401585, F FHAJ-VERTHK {4 18] H! A5 5k ILZF
AR AR, BRIk Y] R B LI HCS A
B, REASLERI 505k, KA AR L1
EAE A LA e BLAR , LA 4 ol ol BB
S BB W ARSI R Ik, BaETE A=K
B #%0.7, F HAT-VERTH {4 1 45 4~ #1 B
() TR R LA A B, 58 T O =K AR
B, VRO REAR AT 4% %

AR e El g BEELS mm’ KUY 5T
WL, Z530CTH M, FIRE 1 min,
A GWAE T 0 5 8 i R, 24U R
SERJE L T-20 CHIRIE. ¥R Y) R HL(LEICA
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Plate [

Histological sections of smooth and striated muscles in C. gigas adductor

1. transverse sections of striated muscle; 2. longitudinal sections of striated muscle; 3. longitudinal sections of smooth muscle; 4. transverse sections of

smooth muscle; black arrows represent the striated structure, blue arrow represents the nucleus
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A
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50 um 1 50 pm 2
20 pm 3 20pm 4

B T K4HIFHAFAINADH-TRAL L F &
LI U SO AZ R Y), A FIEIL, BRBGUIL; 2. BIPEXT I, AT, BABKGIL: 3. FRUBED); 4. BRGUULBE )
Plate [ NADH-TR histochemical staining of muscle fibers in C. gigas adductor

1. transection of adjacent smooth and striated muscle, A indicate smooth muscle, B indicate striated muscle; 2. negative control, A indicate smooth

muscle, B indicate striated muscle; 3. transection of smooth muscle; 4. transection of striated muscle

A ¥ At (Ctenopharyngodon idella) JL£F 45 % FE 5 &
PR AR DG, 5 LA R BE B IE A DG o AR SE 5
A w5 P 52 LR SC WL ALET 2 B A% 2% K7 i
WUWLER 2 A2, - W WUILET 4 % B2 o 3 AR T4
SUNLEE R, DR O T A 5 P S L R ST T LAY
B B2 TR SO . 3 7R At DL S rp s A T 4l
1, Gnk DR 5E WL rh T o WURSE R v TR S L

R A UL PR A S e e, AT LUK LT
A 53 R E A AR 1) 12 U 4 R LT A RO T
AR Y PR e 2 LT 41, WA 5 8 72 Rl 4 aod
P R AR R T A Sk Y, AT
DB R B LER 4 X 0 -, X L4045 SDH
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G (4 FINADH-TREG 4 (4 P FP 7 IEAHZE 5, AL
21 A (9 AT 4 RN AR I AR 1k T S O TG LT 4k AT
A0, A B 58 4E . RoyZ% 1>k FH ATPasefll
NADHY 6 X} K-V W 68 446 4 (Thunnus thynnus)
JLEF 4SS BT 5T, 45 SRR WINADHY: (6 855
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A B
B
50 um 1 50um 2
50 um 3 50 um 4

ERR M KR T ALATPaseZB AL F 6
1P WA SOV S B T, ARBRSUNL, BR&FIHNL; 2. BIYEXTIE, ARG, BAFENL: 3. PB4 BRSUNEE D]

Plate I ATPase histochemical staining of muscle fibers in C. gigas adductor

1. transection of adjacent smooth and striated muscle, A indicate striated muscle, B indicate smooth muscle; 2. negative control, A indicate striated

muscle, B indicate smooth muscle; 3. transection of smooth muscle; 4. transection of striated muscle

ILEF 4, H ATPaselt A3k ; ATPasejt (A%
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R 54 HESh B 18 Ll

ATPaseZs (0 45 5 KL W T 1 4 055 141 5 AL
JUL AN 230 AL A AT 406 3 5 LA K. ATPased M 1) 22 57,
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Y, X 5 RE SN R L ST L 4 R
AR — S, TR A U B 5 P S LR S L v
ULERZE 1 & 7 X ATPaselii 4 5 T-F L. Nishita
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Histological studies on the muscle fibers of Crassostrea gigas adductor

LI Huijuan, YUHong , LIQi
(Key Laboratory of Mariculture of Ocean University of China, Ministry of Education, Qingdao 266003, China)

Abstract: Paraffin embedded tissue section and hematoxylin-eosin staining were used to investigate the
morphological characteristics of smooth and striated adductor muscles in Crassostrea gigas. Muscle fibers were
stained histochemically for NADH-diaphorase and adenosine triphosphatase activity (ATPase) to identify fiber
types in smooth and striated muscles. The morphological characteristics of myofibers within smooth and striated
muscles were compared by quantifying muscle diameter and cross-sectional area. Muscle fiber diameter in smooth
muscle (5.97 um) was significantly smaller than that in striated muscle (7.41 pm) (P<0.05). Muscle fiber density of
smooth muscle (25 485.65£3917.807 n/mm’) was significantly higher than that in striated muscle (16
908.25+3917.807 n/mm’). The cross-sectional area of myofibers in striated muscle (40.45 um®) was significantly
greater than that in smooth muscle (26.25 um®, P<0.05). The result of NADH-TR histochemistry showed that the
myofibers in smooth muscle were slow oxidative fibers (type I), as indicated by positive blue reat unstained by
NADH-TR. ATPase histochemistry revealed that fibers in striated muscle were intensively stained and the fibers
was type II with a high ATPase activity. The fibers in smooth muscle were lightly stained or unstained, suggesting
the fibers were type I. The results of ATPase/NADH-TR staining were consistent. In this study, we firstly
illustrated the morphological characteristics of myofibers in smooth and striated adductor muscles of C. gigas, and
compared the differences in contraction and metabolic profiles between smooth and striated muscles. This research
not only provides important information for in-depth studies on biological characteristics of muscle fibers in C.
gigas, but also provides theoretical basis for improving the meat quality of molluscs.
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