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AR R G FireSting O, %% B HEA T AU AE

1.2 7k

12,1 ZsRERE  THIMM BRI N
1 LSRG G A TSR A SRR, KIRA
(20+1) C, pH N 7.5+0.1, & EFREEE N 4,
6. 8. 10 g/L [ 4 40T 7 il- £ BE W /N A% MR
HEATRRI, BTN 10, 16, 20, 24 g/L
fR) 4 21T 5 - 2 B0 I R RS R AT BRI, Ky
e PR MR A BRI W, V0 VR NI B IR B R AR
BB R E 3 AT, BAPAT e HIF, Jfix
BRI, RS SRG, IR E rhJLRE
FABESOK A, UERERIAT R, oo R S AR Rk AN
A BT N R AR HI WG 2 % Takahashi %5 1 J7
B, TOSRREE . E IR, 24 h JEIDsRAETE R,
1.2.2 "RmRERIE WEBREWRE N1, 2, 4,
8 /L 1Y 4 41T 77 I- £ B W6 /N B A R 1E 47 pR
T, EFREE NS, 10, 16, 20 o/L A4 4T
il - OB O RS AR AT IR, T A Il- L %
ML EG . SPAT AR R 15 B R R I R
IR AT SR G A TR A BRI I Y
Mg, X 5 FC RS MR AR R X S) B 1 min, WEELUR
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TH1- TRV YR T Y RIS 4 JRR T /N KL A o LG i B U
ROt IR, HFUR B 52 Pk S5 DR i AT =
SR AR, TR, RIS AR AT PR
PR e QRS UR AT AR R e, 1R 28 X
MR, FEECRITE AN
R= (DO,-DO,) xV/ (Wxt),

Horr: R FESAZ (mg/ (kg - h) )5 DO, DO, 73l
S T b A2 A K S i B (mg/L)
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(L); ¢ HiLE AR (h),

1.2.4 R AL m#Iiragm 2 45K 20,
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MR AEEA SRS, B T 4 CTF#E 24 h, &
BT, BUBEEARZ) 0.1 g, 7E 900 wL ARF 5
BN 0.85% A E K T BT, 4 C T2, L
2500 r/min .0 10 min, 7 FAGZE, W& FiE,
SR FH A e A R A B ) 8 37 5 1 i
FIBBLL L (9 A AL L (SOD) Al AL
i (CAT) 7%,

1.3 HiEsE

K H SPSS 26. 0 FAFBEAT LN ZR 7 2008, M
R ER kAT 25 5, WA TR 005,

2 HZHRESH

2.1 A[E)RBE RREEF > 52 R IR 2R Y AR B R

2.1.1 RBREHR FEKEA (20£1)CF,
PAAN R B2 B T 7 3 - £ B 00T e PG R 28 MR 47
BRI, 2R TR, T -CRERR I E 8.
20 g/L I, 43I7E 7.8, 4.5 h AEMSHLH R/ L
R ALK 1 8 [C SR A HE 2 TR ] 135 2] 30 min
PAE, 2 RHEREAAE RN 100% (K1),
®1 RAREEREZENNHRESERMBEFEER
Tab.1 Anesthesia, recovery time and survival rate of the
red swamp crayfish Procambarus clarkia with im-

mersion bath

BRI i ek

SERRBEITE], SRS TE), AP R

%E;E /(g L) min min %
P. clarkia anesthetic total anesthesia recovery survival

concentration time time rate
4 14.2 18.4 100
JINFILAE 6 11.3 24.6 100
small 8 7.8 >30 100
10 5.9 >30 33
10 12.3 18.1 100
KA 16 8.1 26.5 100
large 20 4.5 >30 100
24 3.6 >30 50

2.1.2 wpdmREERR FEERMKE N (20+

D) CT, VIASTEHEBE T B im- £ BEg O 7 G R
BRI THOI RS, 45 o, MEWRETE, %
SRRBERT B A A, T A IN-ORE RN 4
16 o/LIF, 43 9I7E 6.4, 5.4 h Bf RE % Hle 3 R % /)N
TS T RS 7 [ IR L MR, H & I3 B[R] 3 3k )
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30 minkk |, 2 FPERESAETE HE0 100% (£ 2),
F2 BUAREEREREZENHORES SN EREEER
Tab.2 Anesthesia, recovery time and survival rate of the

red swamp crayfish Procambarus clarkia with

sprinkling anesthesia

R iR i e 17N 1 |1 VA =15 <1 |1 VA s A 9
%Fﬂ;\ B/ (g L7 min min %
P. clarki anesthesia total anesthesia recovery survival
. cLarkia
concentration time time rate
1 10. 6 14.7 100
/N 2 8.2 21.8 100
small 4 6.4 >30 100
8 5.8 >30 50
8 11.3 13.2 100
KA 10 8.4 20.5 100
large 16 5.4 >30 100
20 4.6 >30 33

2.2 RRFEEMKREEEHTARHE

T 5B W 114952 T JOR T AT S R AIE [ o R
T AEXT e PGSR MR AT W PR A v, JF AR IR S
RERIZN, BEHRGE RIS ZARICET, e KL
Ay, BORE M B A AR RIGgETEA,
BEEHRAR Sl, RHUMORIER B L, B FBOf 5K
T—REMIE; fJaid b Ash, JPURORIEOIC R,
BEREVFEENS BT, BREVEmE (K1),

B 1 T AR B R 5 FC R AR R TS AR AR

Fig.1  Morphological characteristics of red swamp

crayfish Procambarus clarkii after sprinkling

anesthesia
2.3 AEKEBEARXTHREE

MIE 2 BT 0L, SXFHRZAR L, 2 FfRR AL BE 2
FEAR T ST QRS RIAE AR (P<0.05), HMEHH
IR FE R R TIRIGRRE (P<0.05); BEH
JPRIAEIS TB) AR A, 352 1 JOR P L PO B SRR A AN R,
T S 08 B P 2L AL DU AS BT A1
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b
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B fA] time/min
(a) #8E Z &k change in oxygen consumption rate
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(b) $EE FEF/H average of oxygen consumption rate
A AR F RS Fon gl A B 2R (P<0.05),

The means with different letters are significantly different in the
groups at the 0. 05 probability level.
B2 =if. BUAREEX SRR ZERFRESENZIN
Fig.2 Effects of anesthesia of immersion bath and
spraying on oxygen consumption rate of red

swamp crayfish Procambarus clarkia

2.4 AEIRFEARTHELNRH

M3 AL, SRR A, 2 Bk AL R P
FIHE T R EARA B SOD FI CAT i1 (P<
0.05) ; 2 FJ7 U FRAEEAL BELLE] SOD F1 CAT ## H:
TR FEEZES (P>0.05), MHELALH, W

x3 T REKREAEAE SOD, CAT BEHER
Tab.3 Difference in SOD and CAT activities between dif-

ferent anesthesia treatment groups

ALY LS SOD/ i E AL ARG CAT/
R (U-+mL™") or (U-mL™") or
anesthesia (U - mg™" prot) (U - mg™" prot)
1% serum fifl gill % serum  #E gill
53] ;
- ﬁrﬁ(M 28.44+3.62% 2.90+1.32% 13.40+4. 04" 3.78+1. 13*
sprinkling

. . 30. 68+1.55% 7.86+2. 74> 14.50+4. 05" 8.93+4. 17"
immersion bath

YT control 18.24+3.35" 1.21+2.93¢ 5.87+1.21" 1.62+1.03¢
. FE PR ARE RS RA A B2 LS (P<0.05),
P MR F R FR e E 2R (P>0.05),

Note: The means with different letters within the same column are sig-

nificantly different in the groups at the 0. 05 probability level, and the
means with the same letter within the same column are not significant

differences.
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AEFRZARY SOD | CAT P i Pk 1 25 AIK T35 v R B 2
(P<0.05)

M3 AT UL, BREFALERIS 0~3 h i, 123 AT
WO B 4L I Vs CAT 5 M 3458, Bl 5 g, i
SOD WEHEMITE 0~6 h B3GR [ fs 3l

60 —— JRIBHREE anesthesia of immersion bath
ol T W7 BREE sprinkling anesthesia
o EEMYELEE SOD

A IEMEE CAT

40

30

20

SOD. CAT{&E#/(U-mL™)
SOD and CAT activity

0 10 20 30
Bt i) time/h
B3 A [ERFERAL IR M iEEE R 1L
Fig.3 Changes in serum enzyme activity between dif-

ferent anesthesia treatment groups
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Abstract; In order to reduce the stress damage of red swamp crayfish Procambarus clarkii caused by human opera-
tion during the actual production and scientific research, small red swamp crayfish with body weight of (6.17+
0.20) g were bathed in and sprayed with the mixture of clove oil and ethanol solution at a volume ratio of 1 : 1.5 at
adoseof1,2,4, and 8 g/L and 8, 10, 16, and 20 g/L, respectively. Large red swamp crayfish with body weight
of (29.54+0.30) ¢ were bathed in and sprayed with the same mixture of clove oil and ethanol solution at a dose of
10, 16, 20, and 24 g/L and 8, 10, 16, and 20 g/L, respectively for anesthesia. The results showed that with the
increase in anesthetic agent concentration, the anesthetic time was found to be shortened and the recovery time to
be prolonged, with the appropriate concentrations of 8 g/L in small size crayfish and 20 g/L in large size ones, and
the appropriate concentrations of 4 g/L, for spray anesthesia and 16 g/L for bath. The red swamp crayfish with spra-
ying anesthesia showed cheliped behavior that was used as a criterion to divide anesthesia into four stages. Signifi-
cant decrease in oxygen consumption and anesthetic effect was observed in both methods of anesthesia ( P<0.05).
There were significantly lower oxygen consumption rate and SOD and CAT enzyme activities in the red swamp cray-
fish with spraying anesthesia than those in the crayfish with immersion anesthesia ( P<0.05). The findings indicated
that both spraying and immersion anesthesia were used for red swamp crayfish anesthesia, especially surface spra-
ying anesthesia being featured by significant decrease in the oxygen consumption rate and less stress damage to indi-
vidual gill tissue, and better anesthesia effect compared with the immersion anesthesia.
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