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Abstract

The mythic diversity of colors and patterns in mollusc shells is impressive, but the physiological
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significance of shell color in shellfish remains unclear. In this study, four species of clam Meretrix
meretrix with different shell colors (black spot, red-brown, zebra grain, gray-white) were selected
from Wenzhou City, and hepatopancreas tissues were extracted for immunoenzyme activity test.
Among the findings: The shell color of the clam had a significant effect on the activity of superox-
ide dismutase (SOD) in hepatopancreas (Fz3 16 = 8.541, P = 0.001). There was no significant effect on
the activity of catalase (CAT) in hepatopancreas (F316 = 0.113, P = 0.951), and no significant effect
on the content of malondialdehyde (MDA) in hepatopancreas (Fs16 = 1.121, P = 0.370). In general,
the dark clam had stronger antioxidant enzyme activities. The SOD and CAT activities of the
red-brown clam were the highest, while the SOD and CAT activities of the gray-white clam were
the lowest. This preliminary confirmed that clams with different shell colors have different anti-
oxidant enzyme activities, and further suggested that different shell colors may be related to their
stress resistance.
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1. 5]

i (Meretrix meretrix Linnaeus) 3% J& 34 - (Animalia) . 24541 1(Mollusca) . i 4X (Lamellibranchia)
514 WF 24 (Heterodonta) . 734 H (Veneroida). 7 FH(Veneridae). SCiG & (Meretrix), 3 [ Ay # WLk —
R G DR, BT EARFARAAMR AR B R R A R, DURAEAE IR T, AR R A4 2 [) B /] — AR
s TR WHRKIN, WA T DUEEAE S s A AR K IR A F[2] . B, BFFei ™ I
et R HLEE DL R 7o e A A 22 B 1R B A DGPR3t AR+ A L 2

TE 7 FAE VIR RACHNE B, 24— 8 BG4 (reactive oxygen species, ROS), R4 A 1
TSR EAN RS LLASHE R, o FAMA, Sem ARG s IR s AT . AN, KIS R KA B Ht
FALBT AR R, — A PE RO B2 G A H TS . O T SR HE R A, AR TT Dod i A
PUAA BTSSP A H 3] [4], PUELEEAHVR 7R (A 7E U SR st E xR . 2R, (i
SAMIREE TS YA I ) S RL i R v R 4 5 B SR FI[5] [6] [7]« BEARTUSA A Bl 505 B 53 72 DU PR 1 i
SRR EEAER, B4, SR OR G S A AR ? Bk, ARSI 2 B A R 5
VIR SCRG TR P CRBE . LAt BEEA KE), DUREIRAZUNRE, Rl AL i
(SOD)Alid A A (CAT)IEPE S T —E(MDA) & &, T DU FhAN [ 5 £ S0 s G 922 Bl 7% 12 1 L AL

2. MR55%E
2.1. SEERMR

BRSO R TN R REAR A M. RS fE, s 2 qAamE. 3775 B e A
WL, Fr, EIUMARRF AR, Ml BEDar. KAM) (LA 1) OGN ALk
144, HECRFERR-RREE £ 0.01 mm)sr il s e, seffiise s, HBF KPR £ 0.0001 g)
FREVRE, A SdE P E £ R E R (LR 1).
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Figure 1. Four different shell colors of Meretrix meretrix
1. OfMAREFzE S

Table 1. Descriptive statistics of morphological characteristics of Meretrix meretrix with different shell colors
#* 1. FRIF &S HASFHER R MGt

pa iy 5eK/mm 5eH/mm FoE/mm fhE/g
g ) 48.26 + 0.60 39.94 +0.58 24.82 £0.22 30.99 £1.07
AR REN 50.70 £ 0.78 41.60+0.71 26.16 £0.51 35.52+1.65
PES 4L 48.30 +0.82 39.67 £0.71 25.10 +0.43 31.83+1.73
YIEREN 46.93 +0.68 38.84 +0.55 24.75+0.41 29.94 +1.17
2.2. R

SR E B (BCA )R & B AL Y 5L B (SOD) R 7 it EL Al (CAT) IR & AT B (MDA)
WA E DM B mE R E Y TR TR .

2.3. EENEF

il B2 ST S 4R (Scientz-48, T GHT Z AEMRHE I A BR A ). —80°C VKA (Thermo). iR E5 0oL
(Thermo). £&4hu] W2» Y66 BEHH(TU-1810PC, Jb 5 bl FIAX#$ A FR A ).

2.4. BRFEMI

MERANFEAR T 23 PRI e AR SO Y L KNI 5] RS EF I A ANAME, Tk BRI, BUTF R
41, B 4°CT AR 0.85%M AL FE SR AKTE DR LY, JRAURT, PR PRREIAHSUR R, BUGAFAHL
IFRE 10 REOREE AT, B OH RIS T-60C FIRAF. B LIS A F LB, o w4 B aln &
Wi B ok e A IR AR AR (R & SOD i 71 CAT 35 71/l MDA % &

2.5. BURGT

K H SPSS 20.0 47 One-Way ANOVA LA 2 77 2 04, 2 B HESR A LSD fule . Seie s 4 1
FSF38E + brifEiR(mean £ SE)& R, REMKFEEN a=0.05.

3. &R
3.1. BRI ER(SOD)EN
R IR, O AN HATBEAR P SOD E’J%ﬁﬁﬁm%‘ﬁ‘ﬂﬂ(R 16 = 8.541, P = 0.001), 1 SOD 5 1K
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IRECEE RS AR > BBE > BSE0 > KEGULE 2). Hrb, 208 UG R A B
BRI ) 225 58 T B S 8U(P = 0.032) MK 1 €4(P = 0.001) A7 (2 (1) STl

120

100

)] [0
o o

AN BB
S

SOD activity/(U/mgprot)

N
o

a
b bc
B ame B4 KE

Figure 2. Changes of SOD activity in hepatopancreas of Meretrix meretrix with four different

shell colors

Bl 2. MFAREIFR&ICEATERAR SOD JE ML

3.2. FELEE(CAT)ES

GEREIR, SR ST HATRARA CAT % 18 B &M (Fs 6 = 0.113, P = 0.951), A[AIFE A A
JHRE IR R CAT % 7585 2 e AN W3, 4 CAT W& 11 K/ SCIa e HE I R : st > PSS > BB > K

HE (LA 3).
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Figure 3. Changes of CAT activity in hepatopancreas of Meretrix meretrix with four different

shell colors
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3.3. AZE(MDA)SE

SRR, SCEFE O R MDA & & JE B3 M (Fs 6= 1.121, P = 0.370), AFEFEESCHA
IFFRAR 1 MDA & 8 7 R AN 3 4 MDA & B IR sis e i gl : Lt > BB > JHL > K

HEOLE 4).
15 -
1 -
0.5 -
0
AR 4!

Figure 4. Changes of MDA content in hepatopancreas of Meretrix meretrix with four different
shell colors

E 4. MMAER &R MDA & BT

HW_oBEE
MDA content/(nmol/mgprot)

4. ¥1ig

FELED AN PR AP R ST, H ALY B (SOD) A S AL Sl (CAT) 2 e v 10 3 i o 2K
EAVETE RS B A AT s T e 3 R B . o, SOD e RGN —iE
gk, &R 2 B EHE T, R4 Hy00 CAT MIAEK H0, 20N H,0 il Oy, MITTERRHL
Wik 2 1 H,0, [8]. TN (MDA) R & i AR 8t 2 (19 5 B | 5 Se ik A W 5 b 22 0 1 0 g s R
(polyunsaturated fatty acid, PUFA), & i 5 S84 M 7= A= i — N 26740, MDA 2 521 i {1 AT DA TR 432 s ke
HUAAN I 32 5 3 0T R FE - MDA I 52 % 5 SOD 2 — #2iEAT, MDA i T LA s HLAAR 4
M52 B BRI P sE A AR A, T SOD ¥& J1 M iR IR IRIHEARER T WA 1% B840 ) B E 35 B RE 7 [9] -

ERFE R R VR A KARTE BRI 2 —, N 7 IR SR R As A1 18 R 38 B AR A 1 A B 2 L
AHETCLAERE 35%k B HIMSAT XS IR, BIEIT 1 #h BEYRFE 2 25%0 1 15%05% A T A [R] I 1] J i A7 . bk £ o
HEALEF(SOD, CAT, GSH-PX)iF /1 19284k [10]. 41 4> Bk % (Aureococcus anophagefferens) 5| % 46 ¥ <= 11
il DU AE K, A A 8 38 A I A [RI 9 P R AT B < BRBE S HL 5 00 ' DY 5 35 (Tetraselmis subcordiformis) 17
AR5 ER I DL (Perna viridis) 4 IE 4] SOD i #4411 MDA, &t H Ik (GSH) & & 1540, /i S ekt
PRRfaE TR, AN E SRR A S HE R A RER11] . ?W*ﬂ%%ﬁ(anO)f/ﬁ?*ﬁ’rﬁﬁﬂ%E‘J
YPRBORL, KA BN FTOILIR AR N THRZE nNIO X DR EE NS, A0 Kt &
TAFIKEZ R nNiO EP%E% 96 h Ji, 43I sE BRIV AL IR 2 MDA & 8 SOD. CAT Flid ALy
(POD)iEME, Z5RKH, XU G B iR FHEBUIRIR FE I nNiO 285 T 5 A 24 ([12].

ANTR) 58 B SO e R 1R Y BT TR M. 1) BR T SOD LAk, CAT Al MDA fEA [A] 5 30 2 [8]
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TGt S, AR TR BN e B SCE AP PR e A DUR e el KA &0 SOD
FI CAT 36 J1H8 AEAR, T LLAE 3 kG SOD #1 CAT % I E T J /K P, X YIBIESE T F 52 0hh B
AR RFUEACEEE, #— P HUREARRR SO S HUSE A . 2) A E 5T S BT R I H 1 S g
712 5 0] B 5 IR Le 8 [ AR AN A e SO R R B 0%, AT RE S AL MDA KPR . BEERIR
PTG AR N RAR B B2 I H B 5, e A R, B AL 5 257 AR B 2 (R B S A iy ok 75 kit
Z 1 HE B, 3) W DR A B M AR A2 — A AR, AR 2 B KRRy TE S SR
TRE. TSSO R R, FEEAS N IISRE . R, BT ARSI AU R R H
SRARAE R I SCIA S B ), AR AR G 2 15 B AN R BT TG £ 4 G R S e SR 56k ik — 20
HESE.

E&mE
I H T LA AL AR 3T H (N20190010)
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