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EARX, 24 <0 F 2 AR ARG, MM<03 R U4k (378.31+7.96) Fl (366.30+20.85)
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0.7 AHEAIC, [/>0.7 FHGRAHG, MR W 78 Ca® Wy m, AifL WL [(8.62+0.69) mmol/L]
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Fig. 1 Blood physiological parameters of the three species of scallops

(a) K concentration, (b) Na” concentration, (¢) Ca>" concentration, (d) CI” concentration, (¢) pH value, (f) pCO,, (g) pO,, the same below; CF. C. farreri,
PY. P. yessoensis, Al. A. irradias; different letters indicate that there are significant differences between different scallop species (P<0.05).
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D1 [(7.05£0.91) mmol/L]. 3 ks D1 C1¥e B M =5 3]
AR U R AL DL (462.43+6.88) mmol/L . HF 35 5
Il (456.46+5.99) mmol/L F1IfE 5 53 D1 (439.62+7.95)
mmol/L, HA[FFEM 25 82 (P<0.05),

TEIMLA S, MifL ke DAY pCO, F1 pO,
43 H1H (5.66+0.45) Fl (140.13+15.35) mmHg, HF3
&3 U143 90 ol (6.05+0.63) A1 (103.17+13.92) mmHg,
96 25 B3 U1 49 90 R (3.65+0.92) il (118.31+13.98)
mmHg., R ZE T 200K, HifL ks 0FIERER
Jad DL pCO, 3 5 THE R UL, AL DL pO,
2 v TR B b DURINARVES B DL (P<0.05)6

FiFL B3 DL I pH 4 7.15+0.04, 111 R 3 B3 D
FVHE 7 B D143 91 7.14+0.05 F1 7.23+0.05, Hrp
TV Bt DLW pH 8 25 5 T 53 AR 3 DL (P<0.05).
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1 CI(=-0.52) H7cm Wi tH X, Ca¥(=-038) 5
FeE P AR E M, 1 Na'(=0.24) 555 &
BMK, pH 55em 2 B FHIEME, HAAHEMR
B (=0.611, p<0.05), T pCO,(r=—0.07, P=0.47)
558 o i S A e (K 2)0
2.3 BEEFARXFFLE W MR E B IE R R0

Bt U B T, AR 23 °C WAL B DU I
KWE RS REE, 521 CHERFEE, 25
Wi T 5 T v T K R X R KO o ML DL
I 1 Na™ Vi J2 Fifi 5 B T v R B SE T e TR
AR S R, 7E 25 A1 28 °C W3 TX R
K-, HE 26 F127 °C FRE, 29 C JEWkE ERIGIK
JE o FFL R DU AL TR B Ca® e 38 Bt 25 T8 B8 T 15 i A
Mee T aEad, 7828, 29 DL K& 32 C B &
BT 21 °C %R (P<0.05), AfLAE UK A CI
WA LS Na' 28, 23 ET &5 BT
PR B AE DL . LB DL IR Y pCO, 5 pH {ETE
oo 88 - il Ao R o L R T A T B, RS
X AR TG B 25 5. AL DL IR Y pO, B TR
FHET RS R, #E 26 C B KT 21 °C X4
(P<0.05), F%J5 32 °C I (67.85+8.95) mmHg H% i
FET 21 C XA (P<0.01) (] 3).
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B TR R A, M 26 °C IR B E AR T 0T IR A

3 i
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AR bR 22 5 0 2, 190 QA FL s DL A9 i v A B b
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HRFE IR, FEAHFNRE T, J& TR K
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RE 1 S FR AR SR T B AR FP A AL R DL, A 5%
HIR S B DL R A9 KL Na®. CLUA pO, i E 1K
TSR DL, ATRE 5 ¥ KW i i 5 o DL Il Y796 26
RS T B Yy i e A AR s A N SRR G
TS B DU Ji 7™ 1 3 [ K U VRIS 2 P8 P BT I+
IERTEEES, 710 C LIFAERKZE, #F 18~28 C
AR ORI, 5L DU H 2R 3 A A S
PEAEFERCR 22 7Y, Zhu 55 R Xing 551 A58
LW, 7E 20 °C LA ATAL R DL 28 1 T TS
DU, 0 ZE0T DUSE i G 2 . W B A8 e 5 i A
TREV Bt DU 25 A= BRR A 48 B S5 AIKF S ALBs DL, W e
HHBRMTEARHEFE K, Ji5h, Abele 55" &
B, WRANER N pO, I T K pO,, 5
HACHPR EIIEADE, JF BRI Y s
BN I pO, BIANAH A o FEASHE ST, 3 Fk
B I pO, 22 5 82, HI¥K TR KA E
(160.28+9.96) mmHg, [AIIF L& BL T 3 A UL A &b
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Xing &M U WFoR R, Bl G AL D52 S g,
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O ME AR SN FE ST 58 T /N DL, AEARBESE
K'. Na', Ca” il CL¥REE K pO, 73 )E S 7c i &2 i Al
K, ATRES RIS, MR HOR AR T 2800
JRACH B A X NS AT G o AR RAEY FEXT A HE
Bk (Pteria penguin) WG & B, RAL/INE
AR F AR TR I A A LA T PRI R iR

HPE K FE2:2: 3290 sponsored by China Society of Fisheries



IKPA 4R, 2023, 47(5): 059606

Y, %
_ Y=—0.231 4X425.620 0 _ Y=—1.146 0X+432.000 0 —_ ¥=—0.033 2X49.994 0
§O = 20 r=0.70, P<0.01 so‘ = 420 =—0.24, P<0.05 %5 12 =—0.38, P<0.01
= £ = £ 380 = g
2 5 8 S0 2§ 8
% £ 10 ¥ 8 ¥ g
> >~ 3 ~ O 6
M- ° N 2340 Mo g
W5 : : L2 320 - - C OmS 4 . . .
&= 20 40 60 0 & 20 40 60 80 ® 20 40 60 80
5% f5/mm 5 E/mm 5% 5 /mm
shell height shell height shell height
(@) (b) (c)
= Y=—0.573 2X+484.400 0 ¥=—0.005 5X+6.917 0 0 ¥=—0.006 6X+6.020 0
= £ 480 =—0.52, P<0.01 74 =—0.61, P<0.01 E 10 r=—0.07, P=0.47
£g 3 v 73 £ 8
E 5 460 s B oo 6
= g = £ 72 &S A
¥ 5 440 am #® R
O 420 : : ; 7.0 : : . 4 0 : : ;
I 20 40 60 80 20 40 60 8 !l 20 40 60 80
5%t /mm 5% /mm 5% /mm
shell height shell height shell height
(d) (e) (®
Y=-2.349 0X+251.000 0
o0 200 I‘=*Q.81, P<0.01
am
E 150
= O
,Hg = 100
&
W 50 . . )
20 40 60 80
5% /mm
shell height
(2

2 WEBERMAEERERS TS ERAEX MY
X MGEw, Y IR FREAR, r AGMEIE A R, PRSI RFEMRRE, LOKRBOINEHL.
Fig. 2 Correlation between blood physiological parameters and shell height of C. farreri

X is shell height, Y is blood physiological parameter, 7 is the correlation coefficient of linear fitting, P is the significance of linear fitting, red line is the

fitting line.
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Fig. 3 Blood physiological parameters of C. farreri at different temperatures

*.P<0.05; ** P<0.01.
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O RS 325 MV A R 7, DT AR il V30 23 %
AT BB SR B D10 X e T 3E B —Fh A AL A . Na'
K2 40% Na™-K-ATP 5521, Wang 552
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Comparison of blood physiological parameters between three species of
scallops and the effect of heat stress on blood physiological parameters in
Chlamys farreri

CUI Chang', YANG Zujing', DOU Zheng', LU Wei', XING Qiang ",
HUANG Xiaoting ">, HU Jingjie ", BAO Zhenmin ">’
(1. MOE Key Laboratory of Marine Genetics and Breeding, College of Marine Life Sciences,
Ocean University of China, Qingdao 266003, China,
2. Pilot National Laboratory for Marine Science and Technology (Qingdao),
Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao 266237, China;
3. Tropical Marine Biological Germplasm Resources Development and Seed Industry Engineering Laboratory,

Sanya Oceanographic Institution, Ocean University of China, Sanya 572000, China)

Abstract: Blood physiological parameters reflect the acid-base balance status and oxygen supply of organism by
the ion concentration and partial pressure of gas in blood, and play an important role in the animal physiology and
pathology. In order to compare three scallop species in terms of blood concentrations of K, Na“, Ca’ and CI', par-
tial blood pressures of O, (pO,) and CO, (pCO,), and blood acidity (pH), a blood gas analyzer was used to meas-
ure the blood physiological parameters of Chlamys farreri, Patinopecten yessoensis and Argopecten irradias. The
results revealed that there were significant differences in blood physiological parameters between different species
of scallops. Specifically, the values of K" [(15.74+1.47) mmol/L], Na" [(388.07+11.38) mmol/L], CI" concentra-
tions [(462.43+6.88) mmol/L] and pO, [(140.13+£15.35) mmHg] were higher in the blood of C. farreri than other
two scallops. The values of Ca’* and pCO, of P. yessoensis and C. farreri were higher than those of 4. irradias,
and the pH of 4. irradias was highest among the three scallops. In addition, the blood pH of C. farreri was signi-
ficantly positively correlated with shell height (+=0.611, P<0.05), while other physiological parameters were neg-
atively correlated with it. With the increase of temperature, the concentration of Ca*" increased significantly in the
blood of C. farreri while pO, decreased significantly. During the temperature change, the concentrations of K,
Na' and Cl in C. farreri increased firstly and then recovered to the initial levels, while the values of pH and pCO,
remained relatively stable. The results provide basic information for blood physiology research and a new

approach to the assessment of the physiological states of bivalves.
Key words: scallop; Chlamys farreri; blood; ion concentration; partial pressure of gases; acid-base balance; heat stress
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