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Relationship Between the Organogenesis of Hepatopancreas and
the Yolk Utilization During Embryonic Development of
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Abstract: By serial histological sections, embryos at different development stages were sampled and fixed to
investigate the relationship between the organogenesis of yolk sac, hepatopancreas and the yolk utilization during the
embryonic development of swimming crab, Portunus trituberculatus. The results showed that: (1) the formation of yolk
island and yolk sac were in gastrula stage and egg nauplius stage, respectively, while the yolk islands could be found in
the yolk sac from egg gastrula to egg Zoea I stage. (2) From egg Zoea Il stage, the yolk sac was divided into two parts
because of further development of the midgut while the hepatopancreatic cells (columnar epithelium) were appearing in
the inner of yolk sac membrane. This indicated the starting formation of hepatopancreas. (3) At egg Zoea III stage, the
yolk sac had been developed into a pair of hepatopancreas while the yolk from different yolk islands were combined, then
all yolk islands disappeared from this stage. Due to yolk utilization, many vacuoles could be found in the
hepatopancreatic lumen. (4) When the embryo developed into pre-hatching stage, the yolk in the lumen of hepatopancreas
had been nearly depleted while for newly-hatched Zoea I , the yolk had been completely utilized and hepatopancreas
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seemed to be a pair of saccate structure. These results indicated that both the yolk islands and hepatopancreatic cells play
important roles for the disintegration and utilization of egg yolk from gastrula stage to pre-hatching stage in P.

trituberculatus.
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Fig. 1 The organogenesis of yolk sac during the embryonic development of Portunus triberculatus
A: . IIZWRERG, 75 U0%49 (cleavage stage with the appearance of cleavage furrow);
B: FEMMAIRRR, R TA%AMNIH (blastula stage, when the cleavage nucleus migrated to the peripheral of the embryo);
C: JEMmIAERGR, TT4R DL ¥ i (gastrula stage with the rudiment yolk island);
D: YNGR I, FE R i 454 (early egg nauplius stage, when the yolk sac could be found);
E: SN EIZhREIN, KR U0 A B IR (1 45 K (late egg nauplius stage, when the vacuole structure could be found in most of yolk
islands);
Foo FUO0 A — IR G AR B, RIS, R B3 B (g R 1 1Y i (early egg Zoea I stage with the first appearing eyes, when the yolk
became more acidophilic than last stage) .

e, b, =R BN LK 1D). By, GWR By [E) (¥ S PRI . BN s e P A7 AR
SR, BN (K BN S oy VR 2 AR BN B BRONEE R, BB IR IER R PRE R AT S .
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Kl 2 =AM AG A B I R eh SRR T RS R BN 35 2 A3 2K
Fig. 2 The organogenesis of hepatopancreas and the disappearance of yolk sac during the embryonic development
of Portunus triberculatus
A: GRS IARRG AR B, BT OB S P ML T A, O (1 SR BR IT 4R B AN 1 (egg Zoea T stage, when the vacuole structure became
bigger in each yolk island than last stage, and the boundary of yolk island start to be unclear.);
B: BN PSS IHRRARGIAAIN B, b TP W 2B R O B S BN S, TR BB NS Py T 4 L I 0 (egg Zoea 1@ stage, the
yolk sac was separated into two parts because of further development of the midgut while the hepatopancreatic cells were appearing in the inner of

yolk sac membrane);

C: P PSR =IUIRCIR Aok, B TERE A O H IRV 22 RODR TR T TR IRt e, [ BT B 38 3 2 R 7 Bi— o) T JBE I (egg Zoea 1T stage, the columnar
hepatopancreas cells could be found in the inner of yolk sac membrane while the yolk sac had developed into a pair of hepatopancreas);
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D: 1P 5 = IIRCIR AR (R BRI, B () DR S 5T O 22 58 Ay, I IR 40 mh A7 78 1 — 8 XUA% 45 44 (the hepatopancreas of egg Zoea
[T stage, the yolk from different yolk island were merged while the two-nucleus structure could be found in some hepatopancreas cells);

E:  WRALRTIOHEAG, FTIBBRIE (BN S 0 LTI RESR L, I IR I AR R 4t 6 £ A K IR 45440 (pre-hatching larvae stage, the yolk in the
lumen of hepatopancreas had been nearly depleted while many vacuoles could be found in the hepatopancreatic cells);

F W07 IO SE — SURBOIR AR, TR AR IS 7 () O S 5t 2l S A RE, HTIBRARAD AR 0 — X BEIR G54, AT L =R 248 S5
(newly-hatched Zoea I , the hepatopancreatic yolk have been completely utilized while the hepatopancreas seems to be a pair of saccate structure.

No trifoliate and multibarrel structure could be found on the hepatopancreas of newly-hatched Zoea I )
CF: YN%4y5 (cleavage furrow); CN: 4> %4J511-F#%(cleavage nucleus); B: J& [1(blastopore);Y: B34 (yolk); YG: SR IRL(York granule); YI: BF
i (yolk island); YS: BN HE(yolk sac); YSM: BN E{FEE (yolk sac membrane); V: ¥4 35 41 ff(vitellophage); E: R si(eye); A: FffJi: (appendages);
TG: MgfP£E i (thoraces ganglia); S: i (stomodaeum); HR: gl J5i 5 (hepatopancreatic rudiment); HRC: J ik i J 3 411 g (hepatopancreatic
rudiment cell); H: JFFfBEfii (hepatopancreas); HC: JiT il 4 fitd (hepatopancreatic cell); VS: iR 44k (vacuole structure): G: f(qut); C: B

(cauda).
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