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2.1 HURSEIMBESEL

SEHERINRFEARCREILEELRAT, AINREHEZTRL, TERIRN.
FFREY4E, B ARE/D, BAEA. T (R, FHHRETHER. XNVRH,. BERENS
i, BB EMR B, YR 1—3d 5, BT MRS, BF -5 HOVRE RS iz %R
1, B Sd B, LF A —HE (B 1. a—d). HR, BRFAHELRELFRR, FHEE
K.HEBREM EBENE, BEEK. ZTHGE D, AL AHEHERB (B 1: «—0),.8E
5—ed G, BARELER T HEABRREHRER.
22 HURGAHRETH

MAF HAVBREELRAAREHERETH, A XRTEE, ABKREY
A, 0 S BCER" A KB I 1a. 2a. 3a. 4a. Sa, AR I1: 6a. 7. 8. 10a. 11a.

®1 BBEEFSFaFRAN BRKENBMEEL

Tab.l The changes of liver size, gut length and exterior diameter of intestinum anterior of

S meridionalis larvae during starvation

FRRE A ko R B K® I -
RE (mm) (mm) (mm)
Days 5 8 I B R mnom B R I
Fed Starved Fed Starved Fed Starved

0 1.034£0.124 1.034+0.124 3.105+0.240 3.105+0.240 0.456+0.016 0.456+0.016
1 1.236£0.161  0.917+0.045""  3.163+0.199 2.853+0.099" 0.534+0.072 0.417+0.042"
2 1.328+0.073  0.853+0.080""  4.303£0.198  3.17320.061""  0.591+0.072  0.394x0.041"°"
3 1.529+0.111  0.827+0.135""  4.731+£0.431  2.844£0.202""  0.691+0.086  0.427+0.080""
4 2.030+0.178  0.747+0.087"°  4922+0.878  3.217+0.090"°  0.786+0.082  0.325+0.040""
5 1.709+£0.269  0.758+0.029""  5.178+0.683  2.932+0.177""  0.819+0.125  0.337+0.009"*
6 1.919£0.198  0.616£0.075""  5.614+0.460  2.869+0.117""  0.909+0.209  0.356£0.040"°
7 2.112£0.281  0.764+0.084°°  5989x0.654  2.781x0.254""  1.067+0.058  0.385+0.025""
8

2.365+0.110  0.743+0.197°"  6.731+0.504  2.431+0.354"" 124540295  0.343+0.041°"

(ODistance between tops of the two lobes of liver; @Gut length; @ Exterior diameter of intestinum anterior

2.2.1 FFRE  4d RRIEESR R0 F AT AR AR RS, RE SRR, BE+HA#FE HE
Y fo MR BN, DB RIEAE S R (BRR 1: 1a) . YUK 3dJ5, 4 /D, B HETI LR R,
REVA U B0 SRR, M R, RA AL T 4 RRE (B 1: 1b). PR 6d )5,
FF A0 2 A RARHE S, A0 18] 43 SR AROME, 30 4 00 B A 1 38 45 A 1, 1 B RS o FE AR B
L, B BEME, FEEE WA (BRI 10). YURSdSE, FHAZRBRE, RAH
S, AR BBR, Wi ROy — S B, AP h TR L AR AL Bk, A B0 a
B, R ER, B LMK, R AR, R B (BT 1: 1d).

HAYUIR 2d 5, A MRAE AIE 2 R IEE S8 EE, 54/, RREAF, &b 0h
RO, ARATFRIEREREERRN ZHARAE. RRE. £ 4K HEARAR
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2 (B 1:2b). YR 4d f5, FFREUI E 2R A8 B vk, AT 40 AR N AP AE BT 25, BRHEFI B
(AL 20). JUR 1S4, FARFE
AR, EHE AR ELEE,  (f
K ) BAF YL S AR T 4 5 g AL 3 2% g
REH (B I: 2d),
222 BRAE  4d & AF B SR PR R A,
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T BLA KLY, TRAR f o PN 40 3 SBURL T 2K
YU 6d J5, BEAEU) T AR A8 B, IR e A
BEAHAXRZIRAKA (AR I:3b).
BedfE, VI EBE, 4 A IR/
AR, 40 M HE S S &L, A8 B[] 4 R A N
(FEAS 1: 3¢) . B U B R ST AL R SRR TR (BT ks Ak
MEAYR2dE, RBSE/D, REE TWER)
AR A, B U4 B el A R SRR A A M ) Fig.1 Ventral view of digestive system of S
J, To 55 M BR S 5 0 B o 1 9 20 S5 1 5 meridionalis larvae during starvation (arrows indicating
2 (BRI 4b), BLIR 4d f, BRI a—d Y% Othle_“;i‘:di:i Ssl:;r:e:ffiiggsltf3 :l:)-e—hi%ﬁ 1
4, IR A AR, BRI R/, R ’ '3"5,” Fed for 1,3,’5’”’ o ’
(B 7% , TOUEE M 5 N 2 0 43 8 Bk, B Vi e
JUF 5, U B E A R HL ) 4 WAL (B 1: 4c) . YUIR 10d J5, IR E4 B0 R A
MIAE R HT, AR IR R . YUIR 15d 5, E S HEA R/ e AR T, 40 B R F HESY (BRI
4d).
223 B 4dWiFAEARE AXHRE @KL S). LR 1dE BAEEKE -KETES
LB E R, R A AR, 18 JCBE 5 43 3 JS0RL (B AR 1: 5b) . YUIR 6d f5, B P 40 Ff K JR JEE op
ALBR HERBAAKEERSWER (B 5)., TURSIE, MEARMSETR, 8§
BREMA TR, IR A0 I S L 2 A, (ELAE B J) SR 2R3E 7T 3% (IR 1: 5d) .

MEAYIR 2d 5, KA AR ZE 40 B8, b R MR, M E A 0 R AT, A E kg, 80k
SAKN, B R &KX (B 1:6b). YR 4d 5, KL Z i — 2520, B IR W4, A8 B 18] 3¢
5 51 B 45 4 4H SR B ) [ B K, (X B AL, BRI B — AR SRR, B R BUR R KW D (B R
I: 6c) . YUK 15d J5, B B, RABIGURE, ¢ 2 HEPI 248, ZHE IRELE, WA
OB (B R 10: 6d) .
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B4 b AR P JT R R B 1 BURL, (BAR R 12h J, AR /I B M0 B R SR AR L B
(BIRR 10: 7. 8a. 8b) . YUK 8d J&, L B2 40 M 4 8 BE °F B, P9 JC B J5it /S [ 40 B P R ek JBL, 0
REWA K. NEHN, S EHF 28, A E B AFAT, D58 5 IR (B 1. 9).
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Fig.2 The changes of epithelial cell height in guts of S meridionalis larvae and juveniles during
starvation (——& R fed - — -YLIR starved)
a. /Mg small intestine b. B rectum

HEATVR 2d G, + B/ EEER EERRPAIEREN L AR EES
T R (BRI 10b), Ef B R 40 AR B3R o — S F R, A 4 5 v B kL.
PR 4d J5, SOREAE, BB AR, My 48 WM %, Ein Lt RMRA{,
HH S/ TGRSR (B I 11b). YUR 155, AREREBE D, BE TR, PREH
KEFEHNET _HBEEIGHAER, ZEENE, EEXHTERER BRI 10a. 10c.
10d); SR %BAL, RS M, U I E, BT A RS ARG KB E /D,
B ERESRNRAACERA (BRI 1lc).
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L™, Kt ZF 4F (Paralichthys dentams)™ BB 5 EIE L, YURSS W6 b 5 40 i 0 &5 B F 1%,
B LR MM NS, AR BRI RR, B H ol RiEFEFIEEMNME D FRE
PUR MBS b B 40 i 2 o 0 2 ™, Kj O rsvik S HIRGE, B MURBE, X EHEEFAE T
LR EREE B S A BN M. YURFEN B E R A — RS BB
FiR'®, YT 1 (Sardina pilchardus (Walb) YURJE A A, & B b 28 B 19 R A0 1 i A,
BAF R RZ HALTE AL FIERED, EENMELEI, 7 e {FaTURER, L5 T,
B ES ERHBE-SRELBRAE, HAVREN, A FKEB/L. TR, & E
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ERWEAES T REHSEENER, MELTIVBRRE, MEEARER ERFHEW
5hek, —BEHRGEY, HELESHETERESRIKE.
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EFFECTS OF STARVATION ON MORPHOLOGY AND HISTOLOGY
OF DIGESTIVE SYSTEM IN LARVAL AND JUVENILE
SILURUS MERIDIONALIS CHEN

SONG Zhao-bin and HE Xue—fu'
(Institute of Hydrobiology, The Chinese Academy of Sciences, Wuhan 430072; 1 Life Science Department,
Southwest China Normal University, Chongging 400715)

Abstract: Morphological and histological changes of Silurus meridionalis larvae and
juveniles, raised in laboratory condition, were observed during starvation. Livers of
larvac were shrunken; Guts were shorter and thinner, and lost the winding shape.
Signs of degeneration in histological structure and function of digestive organs were
significant during starvation: Hepatic tissue became imcompact due to hepatic cells’
shrinkage and sinusoids’ expansion. In larvae, no lipids were observed in hepatic
cells and in latter period of starvation, parts of nucleoli of hepatic cells disintegrated.
Soon after the onset of starvation in juveniles, the multiangle hepatic cell became
round and lost its lipids saved during feeding days. Pancreatic tissue became more
compact with a continuous starvation. The boundary between acinar lobes was unclear;
Acini were shrunken; Zymogen granules secreted by the acini decreased or disappeared.
After starvation, the height of epithelial cells of the digestive tract decreased and
microvilli deteriorated. Stomach glands were undeveloped; The lipid vesicles in
epithelial cells of duodenum and small intestine disappeared, and the number of
acidophilic particles in epithelial cells of rectum reduced.

Key -words: Starvation; Digestive system; Morphology; Histology: Silurus meridionalis,
Larvae and juveniles



