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The genesis of the circulatory system of Penaeus chinensis

WANG Jing-feng',ZHANG Zhi feng', ZHANG Dao-bo’, LIU Xiae-yun’, LIAO Cheng yi'
(1. College of Marine Life Science, Ocean University f Qingdao, (ingdao 266003, China;
2. Fisheries College, Ocean Unversity f Qingdao, Qingdao 266003, China;
3. Test Center, Ocean University  Qingdao, Qingdao 266003, China)

Abstract: The development process of the circulatory system of Penaeus chinensis has been studied with tissue
method. At the third stage of nauplius, originating from the part of carapace rudiment, the mesoderm cells of each
side of ventral— lateral part of the larva divide quickly and extend towards back to form the heart rudiment cells.
Then some of them migrate medially to form a mesodermal plate above the back of the mid— gut. After that, the
plate curls towards back to form the heart. M eanwhile, the others extend outwardly to make contact with each side
of lateral part and form the pericardial cavities. At the fifth stage of nauplius, the wall of heart slits mward directly
to form the ostia. The shape and the structure of heart improve with the development of the larvae. After the first
stage of zoaea, the cells of heart wall develop into myocardial cells. Subsequently, one thin layer of adventitia
formed by the connective tissue cells encloses the myocardium. At the post larva stage, the appearance and the
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tissue structure of heart are similar to those of adult. The measure and time of development of dorasl abdominal
artery are similar to those of heart. The formation of median dorsal artery includes two parts: one part near heart is
extended by the heard of heart; another part far away from heart is formed by mesodermal cells in front of
nauplius back; hemocytes are observed at the first nauplius.

Key words: Penaeus chinensis; circulatory system; mesodermal plate; heart; dorsal abdominal artery; median dorsal
artery; hemocyte
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Explanation of Plate

1. 3 x 1300, () (=); 2. 4
x 520, (7): 3,4 1,3 x 1300, x 520,
(") (=) (=); 5 1 x 520,
(7): 6. 1 x 520, () (=); 7. 12
x 260, () (=); 8. 5 x 1300, () ;09
3 x 520, (7)) 10 3 x
1250, 7y I 6 x 1250,
(") (=): 12 3 x 250, ) (=)

1. Cross section of the heartthoracic part of Penaeus chinensis at Nystage X 1300, Showing the mesodermal plate (H ) and cells ( =) that separatey
form ved heart and pericardial cavities. 2. Cross section of the heart-thoracic part of Penaeus chinensisat N, stage % 520, Showing the curling
mesodermal plate making contact with the back wall of nauplius(_' ). 3.4. Cross section of the heart-thoracic part of Penaeus chinensisat Zy and Z3
dages % 1300, X 520, Showing one-layer myocardial cells ( ), blood cells (=) and pericardial membrane( =). 5. Longitudial section of the
heart thoracic part of Penaeus chinensisat M| sage  x 520, Showing the septum ( - ) formed by myocardial cells extending into heart cavity. 6.
Cross section of the heart-thoracic pait of Penaeus chinensis at P, stage % 520, Showing the adventii ( - ) formed by one layer connective tissue cells
and showing ake cordes (=). 7. Cross section of the heart-thoracic pait of Penaeus chinensis at P, stage  x 260, Show ing ostia( - ) and adventitia
(=). 8. Cross section of the heart-thoracic part of Penaeus diinenesis at Nystage X 1300, Showing the formation of ostia( - ). 9. Cross section
of the rear edge of carapace udiment of Penaeus chinensis at Nystage % 520, Showing the mesodermal plate( 7)) that formed dorsal abdominal artery.

10. Cross section of the heart-thoracic part of Penaeus dhinensis at N3 stage % 1250, Showing the vascular rudiment cells (_> ) of median dorsal
artery far away from the heart. 1l. Cross section of the heat-thoracic part of Penaeus chinensis at Ng stage % 1250, Showing the formed median
dorsal atery far away from the heant( - ). blood cells (=). 12. Cross section of the heart-thoracicpart of Penaeus chinensis at Ny sage x 1250,

Show ing the hyaline cells (_’) and granular cells (=) .

H ;P ;. GA ; MR ;0 C ; M

H heart; P pencadial cavity; G mid gut; GA  gasricc MR muscle rudiment; C  carapace udiment; M muscle
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