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HEPEHNY ML ELEWHBIR, BRI EH —LIRE, Tigdon % (1976) 518 Xt 45K
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& AN B —AN K B 7 BURL, BE B RS 7 SURL B 18 K, M 1 BT B A0 R e — U, R
AR SRR, S8 TARS, WEM2/MNURESB/NER, BREE S EAM
VB g R th iz b o A T A0 B oF, M Ah, G o B — 2 A 2 R L ) B
B, B EER., EARGYEETMNHAETRASARNREIYHBE PR LLEREK
KW G54, 7E IR TR RS FUA R, B EER A B0 & Tl 38 %
BE(E1:2). BERMEARTIEN TR (E1.3), ZHREER, BASIEHER
BAN, HEMMAR S8 —KMMEHRE, (BRI (A RN, KA N BEELE
—RMiEL. T AR M 32 DA a) i D 3, (B FE 4H TR T A 2K B R R
g gE(E 1:2),
22 EE

HEEN I L R R EmAN AR, BEAZFERBE /MR D EARARA,
CHEARZAR, AERFEERK INENEFREYRAR, BHLARERE (B 1:.3—4).
23 AE

MENFEBEZ S, 2 AR EBEZESEAAE (H 1:3).
24 BREEHNEHBER

ERFPEX ISR B EAGH, BEERIEAFTHFEARBEENER: N,
1 Z 30 B A HE A A R 0 o i BE 54, 3L b B 4 B DA B — 25 40 IR 3=, B R o B B R RBORE A7
AETALAMS, HKEELS AR, BERRBEER. MR EEARNUBEER
FME. BEESHESMEAXXG, BUEREERALRE EEHHE A 1.5). KF
EMH B ERETHE-KARVATED, B LXARBEEES, BRI ERARER,
A ERAT A K. WRPHREBR EE A T 4R BT, i 8 208 8 a0
PEPEL, HARENEELEE L. EEANESHHEARHER(E 1.1). P, B LK
UHRE ZRMABEAR, F-LARBUBEER, WHER EEHHAETHEHEK, BRI
ST MR R, SRR &, P BN R BB A BE L L2 A B AET A R 8, BHAERALZE
MU L2 B L (B 1:3).,
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4, A R A R % (1992) 78 H 46 90 28 4 R o i 08 8 6 v B & B AY 1o0 [) 40 g 4 D 9
BR G 24, p E AR gh ik i b B A SR E 5 Talbot %5 (1972) il ik i 45 x4 45 o
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H 3, Talbot % (1972) ZEAF 58 xR Bf th iR it W G5 W, A W T RE S TE i I TE L &
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BE VAR 0 7% 20 M LA B o % L T A0 SR O R e S R B S A B BRI R %5 (1992) 4 P 4 4,
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BB 2R ARG B BURLE 40 B, {EL 1% 2K 40 A A S — 2 A R A PR TET 1 R T R 3
BBE R, 55 4 2o A Y 5 40 AH L.
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RASE2 W E KM M AE,
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ULTRASTRUCTURE OF THE MIDGUT IN THE LARVAE OF
PENAEUS CHINENSIS

ZHANG Zhi—feng, MA Ai—jun!, YU Li, LIAO Cheng—yi
(College of Marine Life Sciences, Ocean University of Qingdao, Qingdao, 266003)
Y(Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao, 266071)

Abstract Larval Penaeus chinensis (from nauplius to post larvae) were collected from Taoluo
Prawn Breeding Factory, Rizhao City, Shandong Province, in April 1995. The midgut ultrastructure
was observed by TEM. The larval Penaeus chinensis samples were prefixed in 2.5% glutaraldehyde
and postfixed in 1% osmic acid. After dehydration in a seres of graded ethanol, they were
transferred into acectone and embedded in Epon-812. After sitting by the semi—thin section technique,
the ultra—thin sections were stained with lead citrate and uranyl acetate. The result shows that
midgut is most developed in the digestive tube. 1t consists of three parts, i.e. midgut epithelium,
basal membrane and muscular layers. Epithelial cells have abundant microvilli and contain rich
mitochondria, endoplasmic reticulum, Golgi complex and zymogen granules in cytoplasm. Two
epithelial cell types can be distinguished: the cells containing lipid granules (Fig.1:1) and the cells
lacking lipid granules (Fig.1:3). The main cell type is the first one at the early stage, but in the
development process, the first type cells become fewer gradually, and disappear at the post-larval
stage. Eventually, the epithelium only consists of the second type cells. The first type cell is similar
to the B—cell of the midgut gland in the structure (Wang et al, 1997), with lipid granules in it. The
lipid granules change from many small ones to a few large ones. At last, the large lipid granules
are released into the midgut lum. The similarity in structure further confirms that the midgut gland
is from the midgut and the B-cell is from the first type cell of the midgut at first. Because the
B—cell participates in cyto—digestion in midgut gland (Al-Mohanna er al, 1986), at the early stage
the midgut epithelium participates in absorption and digestion before the midgut gland developed.
Zymogen and lipid granules of the first type cells are mainly used in digestion. With the gradual
midgut-gland development, the digestive function of the midgut is replaced by the midgut gland’s.
At the mysis stage, the midgut mainly participates in absorption. The cell gradually changes from
the first type at the early stage to the second type cell. At the postlarval stage, the cell type
changes to the second type completely.

The basal membrane has two layers (Fig.1:3, 4) and there is no change in the development.
The muscular layer includes circular and longitudinal cells (Fg.1:3, 5), and it thickens gradually in
the development.
Key words Penaeus chinensis Larvae Midgut Ultrastructure
Subject classification number Q954.64



