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Tab.l1 Basic biological indices of C. farreri and P. yessoensis

(mm)

(mm)

(g)

(cm)

(n=10) 60.6 (£4.1) 19.8 (= 3.4) 25.8 (£4.4) 0.17(=0.3)
(1=6) 65.2(£6.5) 17.2 (£ 3.2) 27.1 (£5.2) 0.26(x 0.4)
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Fig.1 The Doppler color picture showing scallop vascular and
heart rate fluctuation
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(2) (Peak Systolic Velocity, PS,
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(4) (Acceleration of Blood Flow,
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ED)/t,
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(7) (Resistive Index, RI)
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Fig.2 The HR of C. farreri and P. yessoensis in different
temperatures
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Fig.3 The ABF of C. farreri and P. yessoensis in different
temperatures
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Tab.2 Correlation result of the circulatory physiological index > > > >

of C. farreri (Schlaich et al, 2005)
HR ABF PS ED , Campbell
HR ! (2007)
ABF 0.865 1
PS 0.726" 0.672" 1 ’ ’
. ” De Wachter (1996)
ED 0.345 0.162 0.744 1
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Tab.3 Correlation result of the circulatory physiological index >
of P. yessoensis
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HR b Min-IBF :
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APPLICATION OF DIGITAL ULTRASOUND IMAGING TO COMPARE THE
CIRCULATION PHYSIOLOGY BETWEEN CHLAMYS FARRERI AND
PATINOPECTEN YESSOENSIS

HAO Jie-Hua"?, XU Qiang’, RU Shao-Guo', YANG Hong-Sheng’
(1. College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China; 2. Key Laboratory of Marine
Ecology and Environment Sciences, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China)

Abstract We applied digital ultrasonic Doppler imaging to study circulatory physiology of two scallop species
Chlamys farreri and Patinopecten yessoensis. First, we quantified several indices, including heart rate (HR), acceleration
of blood flow (ABF), peak systolic velocity (PS), end-diastolic velocity (ED), maximum instantaneous blood flow
(Max-IBF), minimum instantaneous blood flow (Min-IBF), resistive index (RI) and systolic and diastolic velocity ratio
(S/D). Difference in these indices between the two species was compared, indicating that HR, ABF, PS, ED of both species
showed a positive correlation with temperature. The thresholds of eight circulatory physiological indices between 10 and
25°C for C. farreri and P. yessoensis were as followed, respectively, HR 16—39, 14—31 beat/min; ABF 1.75—15.84,
0.99—7.41 cm/s’; PS 3.54—8.09, 2.32—8.85 cm/s; ED 1.51—3.15, 1.09—4.23 cm/s; Max-IBF 0.051—0.193,
0.137—0.316 mL/s; Min-IBF 0.025—0.072, 0.022—0.131 mL/s; RI 0.49—0.69, 0.42—0.54; and S/D 2.28—2.83,
1.75—2.12. At a same temperature, C. farreri showed greater values of HR, ABF, PS, and ED, but smaller Max-IBF,
Min-IBF than P. yessoensis. The two species showed a fluctuation in RI and S/D within a certain range. Therefore, P.
yessoensis has a more efficient circulatory function characterized by higher blood flow with relatively lower heart rate. In
other words, P. yessoensis can meet the demand of blood circulation with less energy consumption of metabolism, which
fits well with its adaptation to a cold-water environment.

Key words scallop; circulatory physiology; heart rate; blood flow; Doppler ultrasound imaging technology



