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% & Xt 3 i (M onopter us al bus) #1424 4k 22 B &%
R4y I iE £ FEFRAY R0

ERH A KR MERC EEE K
%oOm kRt W R

(L Wirl Rz WA RO REMNATREARRE SO KY
RIS TG HE 415000; 3. WIEEEKFERMERISR AT KD

410128; 2. K7= i e A =i e A
410153; 4. BB AERAE AR 610041)

WE  Lmth R E 4 (118.42+4.38) g iy # £ (Monopterus albus) i #F 52 3t %, #F 58 B A 3t # s LK
EACU R R E p d i A A NI R . SRERE R, GRANMENL, 1) B4 E#ESELH
FEFMALAREZERE, B4R AR & ELE T H(P<0.05), &kl kstEL X
7+ (P<0.05), ATkt An T g R 4 B B % 515 (P<0.01), FFAEHLfE A& & B % 75 (P<0.05), ALA
P EAEBR AL EAERSEM T ZFE(P<0.01), ALA TR R A B R F S 1K (P<0.01),
LA B4 ELEEH(P<005); 2) HA R ES# LFEH W =6 . HHEMEEASEN L
FEAREZADERL, BASREENFH W -6, HHELCELE B(L(P<005), KEH4E
W EHEP<00L), FHEEmFPLAXBRIMLFALREELE T H(P<0.05), 18H A fEF L

BEEMEZALGE. AERABTAWHAREILLED W, LRERLYH, BAMEHEE
TR FUHFE L RTAE R An iRl A £, MARALA AR R4 R B & KR,
KR HE; HBA MREMAR; NIRRT BHR; 2XER

hESHES S917  XHEERIREE A

R MK =S E K AT AR RE A TN
TN RIS N R 22—, K= s K& B IR
ZFBK, BARMEAIGER/NT 15C, EKMASE
RN 15-25°C, BE/K M 2858 IRl 25-35°C (F XUk
%, 2004) . AKIEAARET, JKFEshPiE s B, %
Jon A [ Y VR R N 11 A (R
WRE FIFE T (4 A W45, 2012), 7K = sh) 3 2
T A P9 it 5 O B 1 L g 0 RN K Ak & 0 458 5
Wy R AR5 AR A TG B, B SR IS AR — M S s FH AR
W SRR A G, LR 8 1 B (2 B AR AR, 2011), M
7 5 R fa 2R ML A A 4L RS

XEHS 2095-9869(2017)06-0041-07

# i (Monopterus albus) IR PR, 2 7 E A0,
BABmEAEFMER AN E, 23R EHEERIRK
gy, HiEHAERKIRE S 15-28C, M/KIEILT
15°CHY, HEEEREE I Bl KRR T 125CHE, #
fif FEAAT IE R B KIRALT 5CH, sEETFIhE AL
IR 84, 1997; JEISCs4, 2008), Fk AT HIX
FERENKIL 4540, B, EiEEEZESS
DU i, B H 55 5529 B e 5 SUAR
Hb, BRI RET A BRI AT . O T i i A Y IS
IHEARTE . WE AL Es . Sz e S . WLIR R E AR 195
T AR AL A R IE (0] S 4, 2015; S A AR
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2005), {Exf i A& S 0] B 65 f) 155 % 490 o 9 #E R A BELE
BHFANSE 4 T I, PREMART BB LR L fb 4
B ML 7 A B A A B AR A R LR S, AT
AR L X B SR 2 AR Rk

1 #wREFE
11 IRERERER

A% SIZ I B VG I B A SR A S R AT, SR A
Shy Ml ) — b VR 5 B 1 R B, PR BERIAKR — B[]
V- $5 1A b (118.42+4.38) g] | i R (14 B (L4551 7 d)
BT S PR (R RS 1.5 mx2.0 mx1.5 m), BE4E
70 R (BAATHURERR AP, 3k 5 AN A . BT 20
A H, d124d, SRR KR TE 4.1-13.2°C 2 [H],
VS R M9 (6.5£0.7) mg/L, pH K 7.9£0.5, S AWK ELE
0.1-0.3mg/L Z[H], WAEFRERLTF 0.1 mg/L.

12 #miK. a5itE

121 AR IARG D E S5 T Uy 2 BB 4 53]
Xof 45 S0 WS s EE R AT AR E L 1e gk, T R
(Survival rate, SR), BEPLPkIE 5 B H ik id kAT, &
Je ), B N E R E R R, IF RO L
(Hepatosomatic index, HSI), A L (Visceral index,
VSl), WIS T20CHEE . HHEARIT .

SR(%) =100%N/No

V SI (%) =100xWi,/W

HSI (%) =100%Win/W;

No. Ny 73l E R iR AL . LR B W
Wi« Win 73 313 AR (K (g) . IR R (g) AT EE ()
1.2.2 RAm M E A T I 43 ) DA A B AL
O 5 Bt , SmkeahE T-20CKFRAE, mikHE
HLR A E 2 08 AOAC Wik, Hidh, JKAragi 2
KA 105°C HEAR T 1E E vk 5 R AR 1 A D SR R LG
FE L 5 RLAR I I e R R TG 5 K4y oR
550°C Zh A I K7k

AT 430l N RE AR BEATL R 5 R Wi, it i HRURT
IE, & T-80°CUKAATRAER T, TP IR P pig o ok
A ) TR 5T IR i o o
1.2.3 ik AR A IR AF A M T AT S 430
IAEAS PR R AL 5 R g F 2.0 ml JCR 4R
B R ML o A DO il B4 il Y A - BT 10 ml G
HEOE T, 4CE B 5 , 3500 r/min &0 15 min,
B b 2 s & F-80°C vk A PR A7 & o Il B H
(TP). i H [ B (T-CHO) . H il =F5(TG) . 43 b
(GLU). JREZA(UN). 2 55 2 i (AST) FA N e 2
it (ALT) Y8R FH R st A= 9 T RR A 5 it o) 0 o

1.2.4 R ILB A= g B 02 64 ) 18 AT J 430 A
BRI H BEALER 5 R w5 IO [R50 07 19 1 3
WA I 5 B IL R RE &, T 2 55 12 RN AR 17 1 1) DU
FE 5 LT LR B CARAT 1Y MLy SR TN 2 5 B IERR 1K)
W Sk /R F 373 A (H 37 L-8900) ; i i g 1)
) 5E % FSA 2 3% — i 3% X (Thermo  Quest Trace
GCIMS), BB i 1% ] 5 NIST o P28 % [ 0k £ 7
VCRC, BHIARE S i B R, SR A E AR — 1k ik
T o0 W RE T B o B R R g 0 T 22 7 W8 i Al
FEF A3 AT A S

1.3 HiEZitaHh

S 25 UL Y (H bR 1fE R (Meant SE) %, H
SPSS 17.0 R AT REXTAEAS t K 56 . P < 0.05 A 2%
SEE . P<0.01 B ESW T E

2 HR

21 MRITEEEERAERN RN

7 A% 1 S i I )R R A O Y TR R L 1A
B RO A S R DTN, R Al B A 11 B
R PR E . ER B T (P<0.05), falfH
JIE 5 i i S PR A (P<0.05), £ A /K 43 R I 40 75 1
B % Tk & (P<0.05) , AT EHLAR 5 & & & & 7+ &
(P<0.05), A fii o (AR IR (& e —E B AL, A
225 AN (P>0.05), BRACHR 3 R T A L AT
B IR 1 (P<0.01).

22 BEMNEENFIRSSEEENIERRIT

H1¢ 2 M, B4 S 3 S I T B IV IR L T
T R AR A, BRAC O I IURE R
i 5t i 2 PRI (P<0.05), 1LY S 2R 1 & bl & T
75 (P<0.01), {EAA XS ML PR A . B IH [ i 5 b K
L35 45 B2 G2 A P S ) G i 3552 ) (P>0.05) .

2.3 MEXEERERAEMEREMK RN

AR A S 6 o T e L ) B R 4R, 69 R R
H12& 3TN, BRAC I 52 T M E 2 SRR 1 i
SR EE M P AR MO T AER T R ET
K (P<0.05), IMTEHHEMR . AR . HKNARE Y
T IR & i 3 R (P<0.05), I35 AOKS 2R
AR & TEMA 5 8 R (P<0.01)

HI 4 AT, B4t 255 i UL PR S R R A L, B
A Ja BB LA T R T SR | IR S R 2
PR 1) &t i T (P<0.01), JHrfr, RITTAZER . J)

231



R ARAE: B4 X 8% (Monopter us albus) LA A= Al 41 1 K2 38 23 1L 7 A= A 15 4 1 52 ) 43

x1 MENERSEEARNRN

Tab.1 Effects of overwintering on the body composition of M. albus

A& 2H 1%, Body composition

4 Hf Before overwintering  #4¢J5 After overwintering

P {& Significance

AL R Survival rate (%) 100.000.00
SE-H A Average body weight (g) 118.42+4.38
A [t Hepatosomatic index (%) 7.47+0.83
JIEAA 1 Visceral index (%) 13.76+1.32
a7k 43 Body moisture (%) 72.13+1.67
i (AL A% 7 Body crude lipid (%) 6.84+0.27
i {4 % 11 5T Body crude protein (%) 16.65+0.19
1481 K 43 Body crude ash (%) 2.04+0.08
HFEHLIE T Liver crude lipid (%) 3.61+0.17
AFREE Liver glycogen (%) 20.77+1.17

97.14+0.45" 0.035
110.72+3.99" 0.023
5.01+1.05" 0.001
11.03+1.66 0.034
73.43+2.49" 0.027
6.01+0.19" 0.028
16.36+0.61 0.136
2.25+0.11" 0.021
4.09+0.09" 0.033
16.95+1.30" 0.009

T B RSB bR TR 2R B3 (P>0.05), #nER W (P<0.05), ~FR2E 3 ¥ (P<0.01), F[FH
Note: In the same column, values without superscripts were not significantly different (P>0.05), *: Significant difference
(P<0.05), **: Highly significant difference (P<0.01). The same as below

x2 HEWHEENFIRSELEROZN
Tab.2 Effects of overwintering on the partial serum
biochemical indices of M. albus

x3 BEEESMFIRERSEMNEML(MI/100 ml)
Tab.3 Effects of overwintering on amino acid contents
in the serum of M. albus (ml/100 ml)

(MY =2 7 AT A5 P (i
Serum biochemical Before After Significance
indices overwintering overwintering 9
MM TP (mg/ml) 26362341  32.24+2.93°  0.002
SR [
5.09+0.31  5.24+0.19 0.377
T-CHO (mmol/L)
yih = e "
it =i 176£028  0.79+020°  0.017
TG (mmol/L)
A 3814023  324+004 0038
GLU (mmol/L)
F =i
REA 201010  181:018 0229
UN (mmoL/L)
I s
BEACEM g0 0811418 35414:063 0096
AST (U/L)
N s =
B PIRCRR 184.36+6.03 178.76£10.91  0.625
ALT (IUL)

QIR DA . WAR . TR, Em. KN
. AR RS R I S A TR (P<0.01), %2
QIR . MEm. Ham., WAk ., Bai. AR
1t % T (P<0.05).

2.3.2 AL 5L B S B BR 2B, 59 %R 3
5 A, AT B EENLIA o AT AR TR (SFA) & B
F FF#(P<0.01), {HH AP Y C24:0 & it 3 | TH(P<0.05);
A X B E JIL PR PP BN RN I R (MUFA) B 1 G ik 3
PRSI, (B A C17:1 il C20:1n-9 & & W3 It
(P<0.05), C18:1n-9c 7kl FF%(P<0.05); B4 {1
fi JIL PR v ) 22 AN AR T B R (PUFA) & & 3 T =
(P<0.05), fiff n-3/n-6 {A .3 Ft=(P<0.05) , Hrf1, C22:5n-3
i i FHE (P<0.05), C20:3n-6 - FHlEf % K (P<0.01).,

%%M 1 t&g_ﬁ‘ﬁ ﬂié‘fé =) {E
Amino acids" Before After Significance
overwintering overwintering
KITREMR Asp”  0.33+0.03 0.29+0.03 0.602
JRER Thr™ 0.78+0.00 0.37+0.02° 0.022
2R Ser 0.24+0.01 0.12+0.01° 0.017
HEM Glu* 0.70+0.01 0.60+0.01 0.171
IHZ 82 Pro 0.73+0.02 0.64+0.20 0.116
H&m Gly” 0.39+0.00 0.57+0.04 0.126
W& Ala* 0.75+0.01 1.12+0.04"”" 0.006
iR Va™ 0.74+0.03 0.67+0.13 0.718
EHER Met”™ 0.10+0.00 0.04+0.01" 0.007
SR e 0.37+0.01 0.35+0.06 0.676
2R Leu™ 0.77+0.02 0.70+0.15 0.756
HNER Phe” 0.39+0.02 0.32+0.02" 0.044
AR Lys™ 0.54+0.05 0.30+0.06 0.070
AR His™ 0.40+0.00 0.15+0.01° 0.044
K& R Arg” 0.72+0.03 0.47+0.01” 0.006
W IR TEAA  4.83+0.04 3.35+0.20" 0.012
R SRR TDEE  2.18+0.04 2.58+0.03" 0.001
MEER TAA 8.33+0.09 6.77+0.06" 0.018

LEZRRAM E; % . SERZFIR, Y. L7 2R, T
1. Tryptophane was not determined; * . Delicious amino
acid; vx. Essential amino acids. The same as below

3 Wit
31 MEXTEEENEER M

FEVY A T TR AR L BT LR, BTBR
TR T R, (HAL TULIE SRS T i B BE T B AR IR
R B SR B A R A A i 8, AT 0T B
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x4 BEWEEEIASERSEMEML(9/1009)
Tab.4 Effects of overwintering on the amino acid
composition in muscles of M. albus (g/100 g)

x5 BZ 3 EEEN RS R B ZE AL EY #2000 (%)
Tab.5 Effects of overwintering on the fatty acid
composition in muscles of M. albus (%)

IR T AT WA )G P (i
Amino acids' Before After Significance
overwinteri ng overwi nteri ng
RIT&%H MR Asp®  046+0.01  0.68+0.33"  0.007
SRR Thr™ 0.24+008  0.35+0.01"  0.003
2251 Ser 0.25+0.01  0.36+0.02" 0.011
HE R Glu” 0.79+0.02 1.05+0.03"  0.002
fifiZR Pro 0.24+0.01  0.33+0.02" 0.035
HEmR Gly” 0.33+0.02  0.54+0.04" 0.015
NER Ala” 0.37+0.02  0.53+0.04" 0.013
iR Val ™ 0.25+0.01  0.36+0.02°  0.004
FEHIR Met™ 0.09+0.00  0.15+0.01° 0.012
SRR 1le” 0.17+0.01  0.25+0.01"  0.005
SRR Leu™ 0.40+0.02  0.58+0.03"  0.005
HKNE R Phe” 0224001  0.31+0.02"  0.008
IR Lys”™ 0.34+0.01  050+0.02°  0.004
HIE R His™ 0.13+0.01  0.20+0.02" 0.027
Wik Arg™ 0.24+0.01  0.37+0.02"  0.006
WEE MM TEAA  2.08+0.08  3.08+0.15"  0.004
#RE MM TDEE  1.95+0.07  2.81+0.13"  0.006
BEIER TAA 459+0.17  6.68+0.32"  0.005

g AR E TR, MR BUR A28 4E, KWffi(Leiocassis
longirostris)(Z: 4 ), 2005)YF1fiH f4 (Cyprinus carpio)
(AN, 2010; T#%%, 2015) #4515 5]
T AR 4

Wi IE SR KA A WTEDLA N B FEZEAAIE S, 1
Wl (R HE) R TER N ) F s e X, s
o 2K = S R e AL AR AR . YUBRET,
FLIE S IR D e i A R R A e, (HK ™ 3
YIIUVRIEA—E A RS, AR, WEIRRHHR
1 (Boleophthalmus boddaerti) (Lim et al, 1989)%L1# A}
e M WLA B85 F T, BPJE B8R 6% (Trachinotus ovatus)
(24, 2012k I R ARG, S IHFAEE
Jo ARFERY], AT EEEARL . PR I i
Wl 2 o RIS, R A 0 R s R FL S —
AL DARI A R I fe fh st &, 5 % B R W (Carassius
auratus gibelio) (& #k>%45F, 2007) i1 5 [ 5 (Acipenser
schrenckii) (5 #7745, 2004) Y UkAIFSE il 2 S —3L

REZE K sh ) i o7 S SR o, 2 2L
MRS o B D5 SRR HH =B, B H e 3R

B e R ey
Fatty acids Before After g anificance
overwinteri ng overwinteri ng
C13:0 0.12+0.01 0.12+0.00 0.861
C14:0 4.55+0.24 4.06+0.03 0.165
C15:0 1.54+0.15 1.57+0.02 0.873
C16:0 14.42+0.23 13.43+0.12" 0.049
C17:0 1.73+0.09 1.19+0.06" 0.013
C18:0 4.89+0.12 4.83+0.12 0.776
C19:0 0.23+0.04 0.31+0.01 0.166
C20:0 0.54+0.04 0.55+0.02 0.821
C24:0 0.09+0.01 0.13+0.01" 0.026
Y SFA 28.11+0.23 26.18+0.02" 0.004
Cl4:1 0.32+0.03 0.26+0.02 0.232
C16:1 9.11+0.20 9.01+0.32 0.815
C17:1 1.27+0.01 1.46+0.05" 0.035
C18:1n-9t 18.67+1.21 18.95+0.55 0.795
C18:1n-9¢c 3.26+0.04 2.62+0.10° 0.011
C20:1n-9 1.34+0.03 1.61+0.03" 0.009
Y MUFA 34.04+1.42 34.03+0.97 0.992
C18:3n-3 7.38+0.29 7.60+0.12 0.614
C20:5n-3 2.43+0.09 2.29+0.09 0.446
C22:5n-3 5.60+0.12 6.07+0.20° 0.019
C22:6n-3 5.50+0.12 5.62+0.16 0.687
Y n-3PUFA  20.90+0.26 21.59+0.19 0.191
C18:2n-6 2.55+0.07 2.67+0.21 0.789
C18:3n-6 5.77+0.20 5.74+0.15 0.992
C20:2n-6 0.89+0.12 1.66+0.20" 0.014
C20:3n-6 0.30£0.01 0.34+0.01"" 0.007
C20:4n-6 4.19+0.45 4.25+0.82 0.955
Y n-6PUFA  14.21+0.27 13.98+0.76 0.681
n-3/n-6 1.46+0.02 1.58+0.01" 0.015
Y PUFA 34.29+0.13 36.54+0.35" 0.038

5 3N BRAE AT rb 45 5 1 A, e A M S BRI A
TERRWT LA R 25 1 o SMHLIRTE ZEmE, JR M5 3h 53UIR 07 40
P B8 =T AR K AR W B IR TR, LA A
arfQ P AL AR I, A0 IR N 1y 2 S £51 i £ (Gadus
sp.) WUHRIS 5 Sash JH A REVR (A FERR 55, 2011) , o 6 ik
A Jr AL i | LT A AR R R, Ul
W A ) Bt vl SR T, SRS AR IR , FERE

1) Liang Y G. The physiological and biochemical adaptation of long-snout catfish (Leiocassis longirostris) to overwintering.
Doctoral Dissertation of Huazhong Agricultural University, 2005, 31-119 [ /26, 1 Wi 4 1Y A4 A= k@ . Ae bRl R

S 5T A 2438 3, 2005, 31-119]
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R ARAE: B4 X 8% (Monopter us albus) LA A= Al 41 1 K2 38 23 1L 7 A= A 15 4 1 52 ) 45

., X 5KMIsERIOE, 2005) VA 4 AL, ST
BEIFAR L, A 5 s TP AR D & 1 3 BT, W
JHF I B9 g 0 1 s e B /0 AR D, LR o 4
Xt BT, X AT RE S IR R ) B G A B A R
(AR, 2015), ERA(Efa RN & & TR, LA
TR RGBT R, W] BB B4 I TRI T RE Y TG )7
FER A NLABENA ¢, 166 (Sparus macrocephal us)
(XBAFN4E, 2003) I HLERIF I -t A ZAHGE .

T A TS SR =20 B4y, A i aE
VERR, FEMUARRE AL A A, 8 5 T B3 o it
AE LAZERF AL B ARG 8h o B4 X fa AR A & e
WE W, PEE R B TR, MM S LA
F14) S o 2 1A o o [) A o 02, D A S ]
HEERR TR RS AR I A1, R T —3 4 A
iR L fE . & fifi(Sebastiscus marmoratus) Lk
BFBE T M FERR W4, L IH #E 2 A Ik e (YL N AE 5
2011), AL B 6 1 R SR A AL T E LR A i
Yrh 2R R, A BRI AR BB AR I S8, AT RE
& H T AT BRI AT BEAR T 280, WL 2 5 1R

T E LR & TR, S5 H £ (Chanos chanos)(Shiau et al,

2001) F1# fo (Miichthysmiiuy basilewsky) (M) & 45,
2009) LAk S 56 B 25 FE AR, X AT AR LA A4 g i
IR JFD K WA S BUR 1 TR & BT 45 5

K= BN W TR 45 A A A K R A G,
Y K £ R A IR D 19 5 e B TR /K P £ 28 T g . IR
JK R T 5 B0 2 AN R i v 22 Nt IR R R R
AN VR B B R LU B v, AR RN AR R LL ) R
(Tocher, 2003)., M4 J5, BEfE P H B4R RIS 7 R 1
THFE, ZAMRAE IR LL 138, 7] e B i Xt 98 %
PRBEE N A AR A, X AE BERR 0 28 (FE 2R, 1997) AT K
i ffi (Pseudosciaena crocea) (5k#J145, 2014)ik 4 Hf
FEH AR BRI A 45 5 o N8 R 25 1R R Ak B JE KA
k2 7K sl 38 AR ) — i E ML (O A T A
2012; #7522 4%, 2013), fIRRET, 7K S i s
T AT G W4T A 25100 1 i (SCD) A1 ik 17 1k 48 < i
T, AR RR R IR AT e I ITAS T A0 A i
iR Lo Tt e, MasR AR sh e, SR LIAZERE S, i
g2 )5, LA C16:0 1l C18:1n-9c & 7 fik 3 FEAIE,
C20:1n-9 % ft i} 2 Ty, X SR WG P45 T o i, mT
3 3 I O TR 2 A AR A R 3k AL ol FI AR FE VS YA UK
PO 2EXT n-3 RIISHIER A TR 2K T n-6 RAIMAG

, s, HEEENLA T n-3/n-6 (BT, XAl
n-3 RAWRIHER A F) T 2B IR IR P A TE

2 BEXTEEEMFR S EEELIEREN R

ML A R AR B R A iG S i R B 2 —,
R Bt 2 LR A BECER S AR FR T i AR, ki 37 A
He Al AE A8 Al AT iz Bl 3 6 X6 B A% P33 I 1LY A 1
AR MERE R, BABRHL . Rk, skl
IR 45 B fE (Luk'ianenko et al, 2002); JIH [ i 2 44 i
£ it 8% ) L ZE BB G, A R AN T B 11 S B
(AR AR, 2010), KV T REOK = sh P B e
PERE ST R R FEMSSE, 2015; HIT54E, 2014; X4,
2009), {HBAJ5 I S EH & &I &, 7R IR
BT AT LA SE DB, g in i i 8K
o, VRAMRRE SR R, iR B e s, i
FlF i EESRB A W IriE, X5XEEYIEM
(Oreochromis niloticus)(f 4 4, 2012) K i ke ifF 52
HP R 85 SR AFARL o A T B s i Y R JIEL T P A
ERZA, 1] BB IV R JIE [ A o 200 5 A
J A, R AN S L 3 AR IR A G,
PP A w2 AR A R AR N O g AR B T
Bk (X3 55, 2011)

A5 R il R BT T O LA R, T A
S W 2H 28 (g R 56 1Y) B 22 45 b (Srivastava et al,
2007), H.ONUFIFIE U240, 4 Rois (i F 2
o R S U 1 B MLV TP (SRR AR, 2013), IR
WU W30 8 0 B (R4 45, 2009; 1 4F, 2015),
LY H A B A R R TR e 2 Bl G 0 S 3 T, (EAR
A% SR I AN 5 T ML A B N A TR I
6 41, AT RE R K B 22 SRR R AN A g 2K SF B IR
[ XS A A7 AL O LA B ASE ) 25 R 2] T S BEVE A

B
[l

w

Cai LT, Li SY, Ge MF, et al. Effect of three pathogenic Vibrio on
the blood biochemical parameters of Pseudosciaena crocea.
Progress in Fishery Sciences, 2013, 34(2): 65-72 [45hkiE,
IR, B, A 3 hEUR IR G R AR
feAEpRIyRE. il B2k, 2013, 34(2): 65-72]

Deng L, Zhang WM, Lin HR. Effects of starvation on the
contents of growth hormone and triiodothyronine in serum,
and lipid and protein of white muscles and livers in black
seabreams. Zoological Research, 2003, 24(2): 94-98 [XSF,
TR, ARIESR. DU SR G AR R L HRIRER
VAR WUMUSFRIERR I | 2 1 0 R R Shi -2 ot
2003, 24(2): 94-98]

1) Liang Y G. The physiological and biochemical adaptation of long-snout catfish (Leiocassis longirostris) to overwintering.
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Effects of Overwintering on the Body Biochemical Composition and Serum
Biochemical Indices of Rice Field Eel (Monopterus albus)
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Abstract Temperature is one of the key environmental factors affecting the growth and physiological
functions of fish. Both the physical activity and the feeding behavior of fish can be significantly reduced
or even stopped at low temperature. In this case, fish may consume stored nutrients to stay alive. Rice
field eel Monopterus albus is a subtropical freshwater fish with great commercial values. They are prone
to diseases and have a high mortality rate in winter. Previous studies suggested that overwintering could
significantly affect the intestinal digestive enzymes, the immune and antioxidant functions (serum catal ase
and lysozyme), muscles and the liver lipid content of M. albus. However, changes in nutrients and
physiological adaption during overwintering have been unclear. In this study, we conducted a 124-day
experiment to investigate effects of overwintering on the body biochemical composition and partial serum
biochemical indices of M. albus with the initial average body weight of (118.42+4.38) g. Results showed
that after overwintering: 1) The compositions of the whole body, the liver and muscles of M. albus were
significantly affected. The body crude lipid decreased compared to that before overwintering (P<0.05),
whereas the body moisture and body crude ash were increased (P<0.05). The hepatosomatic ratio and the
content of the liver glycogen were dramatically reduced (P<0.01), but the liver crude lipid was
significantly increased (P<0.05). In muscles, the level of saturated fatty acids dropped (P<0.01), the
content of polyunsaturated fatty acids rose (P<0.05), and the total amino acids and essential amino acids
were markedly increased (P<0.01). 2) The serum triglycerides, glucose, total amino acids and essential
amino acids became lower than those before overwintering (P<0.05), and the level of total serum proteins
was greatly increased (P<0.01). However, there were no differences in the total cholesterol, the blood urea
nitrogen, the aspartate transaminase and the alanine aminotransferase before and after overwintering
(P>0.05). In conclusion, M. albus may consume the liver glycogen and body lipids to maintain life
activities during overwintering, which consequently changes the compositions of amino acids and fatty
acidsin the muscle.

Key words Monopterus albus, Overwintering; Body biochemical composition; Serum biochemical
indices; Fatty acids; Amino acids
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