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Effects of Probiotic Compound Preparation on Growth Perfor-
mance, Intestinal Health and Disease Resistance of Litopenaeus

vannamei

Zhiqiang Zhang*
College of Marine Science and Engineering, Qingdao Agricultural University, Qingdao 266109, Shandong, China

[Abstract] To explore the role of probiotic compound preparation in the healthy aquaculture of Litopenaeus vannamei, shrimp
with an initial body weight of (0.82+0.05) g were selected and divided into a control group (basic diet) and three experimental groups
supplemented with 0.1%, 0.3%, and 0.5% probiotic compound preparation, respectively. Each group had 3 replicates with 30 shrimp
per replicate, and the culture period was 60 days. Results showed that the 0.3% experimental group had significantly higher weight gain
rate and specific growth rate, and a significantly lower feed conversion ratio than the control group (P<0.05). It also exhibited optimized
intestinal digestive enzyme activities, villus morphology, and gut microbiota diversity, with increased lactic acid bacteria abundance and
decreased Vibrio abundance. Additionally, serum immune indicators were improved, and the survival rate after WSSV challenge was
significantly higher than that of the control group (P<0.05). Conclusion: Adding 0.3% probiotic compound preparation to the basic diet
can comprehensively improve the aquaculture effect of Litopenaeus vannamei, providing technical support for its healthy aquaculture.

[Keywords] Litopenaeus vannamei; Probiotic Compound Preparation; Growth Performance; Intestinal Health; Disease Resistance;
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1.1 RS &

FLAEXER (Litopenaeus vannamei) J& 4Bk
i IR KFRIE R 7228 A, 2023 EFRE MLANTR
WURFRTA = Bk 185 JiMfE, (g /KRR FRIE L~ &
1 72%, TELRREZKF= Mikss . (EdEb &7 L e
HAEHREZMA [1]. AW, FEEREMET K558
CUCFEESR T, AN M7 5 T 7 9 AAZ2 O ]
— B KRS 77 5 AR S SO0 17 18 D) RE &
AL, RMVTECEEEE IR IERER G,
FEAE K MERE S RRIFI R [2]; 2 FRENEE
L5 RRRFEMA , HPEMEEEIERE (WSSV)
BRFEAIFET R EIX 80%-100%, HFIERRHIE
FHRSEE 50 127 [3]-

EgiFEayh, FEFFRERMIUER (0t
R BAREE) MbEE, BEAREHAMUS
NG 25 5, I iEd B R AN KR,
2022 FEKEELm ALK FRE P T R E
IR [4]. B, FRZE. SSRGS
FEININF R FLANTE IR = b AT R4 A R i St o
Eimke e (S p B1F STRNUETY S 7Y 1521 I BGi BN R E) 7D |
R RATEERTE N W sRALIAR G 1R
RGBSR, BEAE. FREFRHE
Hh R IE Y R4 A AT (5]

— A WERE L ETERBRME, WS
FF B RETR AT L ERTE R, B 2 HOAN I E A 4%
59; MYAATE AT IE R, AR
INF R 2 A5 (6] 1 2 A B & 1l 710 388 AN [R] B AR Y
EIVER, RESEEL “fRA4E - 978 - SR on%” 1Y
AR B, XTmAEWE A HIFITE LR
IRFRIE R R 2 R R R —ThRE (WIAEKEITR) |
BN AERMERE. IIERE. PURTERRA ST,
H A0 & i AR .

1.2 (5 R X

ATRTE ARG BE AR RPPLAT I . MR
BRBAROOERD, MRS B AR, B RS
V(AR [RIA ARG FLANIE R K AR (WY R,
TFRERS) « Wl (SRR, MERE) -
IR RELSA (REBELAR. ZREME) RHURME (%R
REARIR IR AR, AR G
IS EM AL BRFERERAT: (1) FEEAK~5h
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wresrAEEIe, AR IE R AL T
FEBESE; () ARG ORI, &
REBGEHUAER, HEsh LA IME R IHBAR T,
(3) MRAETRIERRTK, FEIURH LR SIREIT S,
SCIK SRS PR SE RAT5 msr #5 5, N EREDK
FEARENL RN RS BEARRISEIIE
HER S

2 MRS TR

2.1 IREEHRE

2.1.1 IREEEY

FLAERR i AIE B RN S Wids, Phik
IG5 16 01 B T MR &8 5% 10 d(OK
i 28+t1C, hE 25+ 1%, BRE >5 mg/L) 1EMN
J& , EEIUATRE (0.82+0.05) g FOXTHRAFiREG6
2.1.2 mAEEE Al

M ZF AT (TEBEE>1X10"° CFU/g) « 1
PIZLFT B (TG R >1 X 101° CFU/g) - BRIBEERER (75
% >1X10° CFU/g) ¥ HH B HAEMR AR
WNE], H% 11 BITE B R TR A A B E A
A, SRR EER A
2.1.3 FEA Ak}

BB EPRHAC 77 2 BE NLAATR A HRVE 55 75 SRR R 1
(R ), FEEREIEEN S B4R TR
i BEARSE , TR NUEAT 55 R HLHIBORAZ 1.0-2.0
mm HIFRLTERE, TSR ERET 4 CUKFEH

& 1 RguEx T 2R REC 7T R E Fr Kk

(T B &)

JERHEH R SR (%) EIKP ZE (%)
) 30.0 FHLEE H 5T 425
ISk 25.0 FL G 8.6

fEA 15.0 FH T4 3.2

T 18.0 K5y 10.3

il 4.0 Pikativ 2.3

1Ml 3.0 ERIR 0.8
HERTUREE 1.0 Koy 8.5

WY ERWGER 1.0

AL RERR 0.5
Préa b 0.2
gl 0.3
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2.1.4 FERAFI 5 E

P E RIS (RO B, &
K WA E R A TR AP ; IS AR
FrAG A & (SOD. LZM. A -l MDA) W H
gAY RHCARR A E]; WSSV ArEE R
7K 7= B2 52 e B i K = IR X P EE 4 ; Tllumina
MiSeq =38 & 7 7 & W B £ & lumina A A ;
BV AN B Leica AW ; FEFRYIE EEE
Thermo Fisher Scientific ZNE] -
2.2 AW 5 FREE
2.2.1 ¥4

RGNE 4 M, BH3 MNEE, §)HEE
30 AR, BARIHTR

KRR (C) : HMEEATARE

RIedH T (T1) : HRIRERHER + 0.1% W4
[EspeReyiibilR

RIRd I (T2) : HRMRERHERL + 0.3% @4
[Esp=ReniibilR

RIud 1T (T3) : RMRERHERL + 0.5% WA
A Al

AR E S HIFNES BRI S E AR
B4, FIRORE AR, BUECELA , B R s AR B TE T
2.2.2 FRIEZEM

F 58 5 TE H E K BB 5 e K
AT E NG IR K IR R G AT, FRFEKIE D
JEMEK, FEFAMFAE N 500 L (B2 80 cm, &HE
100 cm) , ZKAZHEHITE 80 cmo FR5E AR KR4y
1E£28+1C, #h/E 25+1%, pH 7.8-8.2, IAfR%E >5
mg/L, &R <0.1 mg/L, WAHEREE <0.05 mg/L, Y
HEJEIHASY 12 h YEER /12 h 2205 55 H #2008 4 7%(8:00.
12:00~ 16:00~ 20:00) , FMEE A XS EMAEE T 3%-5%,
RIER B R IGARE, W ICRIER R, S Hi
KR, BoKEAEIKIRE 30%, & BATE BRIRGEA
JECERSRH 5 i
2.3 ¥EFRINE 5 7775
2.3.1 ZERKMERENE

FIEFIS G, BN EE RN IR 25
HEOHFRE, HELATER:

ER (WGR, %) = (ZARIKE - YIIHIKE)
/ WIGEIRE X 100;

FREAE KR (SGR, %/d) = (In ZHRIKE - In

WIGIREE) / FRIEREL X 100;

FIER (SR, %) = KRIFIEE | WIHILHEL
X100;

Tkl 28 (FCR) = BIRMBRKE / (RRE
HE - YIRS ER) .
2.3.2 fiE T LB M E

A EEMYIER 6 BAMR, 5 EE+mH
21, RAEMEOKMET S, BRI TR, thEE
(RFAEL 1:9 AT HIAERRERK, RIS TS
% ,4 C 8000 r/min BL> 15 min, BX_EIE W AE A EHR -
FKARAEUHBTENEEAR (LB2REN
B MREAFRAER 1 o g BEERN 1
{E18AL, U/mg prot) ~ fElilE (DLEZENS
MBI MERE A AL 1w mol ARIHEE N 1 /NEETE
JI¥AL, U/mg prot) ~ TEME (DLEZREHR/)
A M ETERD AR AR | mg FZATREN 1 NEEE 724
fi7, U/mg prot) &M, FEHE LERPEHRS
® (BEmRKE) .
2.3.3 BB EE

A EEREIER 6 BAMR, BEUHRZZHZ 2 0.5
cm, F 4% ZRHEEEE 24 h, SEERK.
I EEEHIA S wm YA, HE $efa, fEXFTM
B (400X) FMEMIEHEFELS, KA Image-Pro
Plus 6.0 FAFMEINERE (MWIE TR S4E 5
HHEEE) SHEREE (HEPHNEE) , 80
FEATIE 10 DNEBEGE, BCEE.
2.3.4 B REES AT ir

BANELMIER 6 BXAF, P AE
Y, REEETILEELEF, KA CTAB JEHEE
L DNA, 18id 16S rRNA £ [F v4-V5 X519 (1E
il 51 ¥ 5-AYTGGGYDTAAAGNG-3'; % [A] 5] ¥
5-TACNVGGGTATCTAATCC-3') i#47 PCR ¥ 1,
PG YA e E I UK IR UE /S, SR A Tllumina
MiSeq FEMITEBEREN T . MFEIEZE QUME 2
O BK (97% HEPUE) RIGERIES KT

(OTU) , 1#IL5 Silva FHEZE L HATYRNERE

I EFEBAENFE. Shannon ZFEMEFEEL. Simpson
FREEFENR (7]
2.3.5 M{E FIAEHEFRIE

A ELEREYIER 6 BXUF, KA | mL
G2 MO EUMAKREL, 4 C+ 3000 r/min B0
10 min, HXEIERIENIMTE. SRIRH GV,
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SR FH A IS L B IA I E 8 E L LB (SOD)
TEME, SRA L HEDE SRR (LZzM) 161, R
AR L ZIRIEME RN —#E (MDA) & &, A
fEtn Y L= IME N AL (U/mL 8% nmol/
mL) o
2.3.6 WSSV &R

FIERBEERG, NS NHREHER 30 B
HREET WSSV IEHIRE, WH LS OK=77E
YR EIGERMIEY [8]: 4 WSSV IrifEE I
FJCHR A HER KR RE R 1 X 10° copies/ w L, RAMKE
S ESHE, BRMINES 10 W LIHESBR FERE
1 X 10* copies / ) ; A HELH 5455 & T B AR R K
WHEEHNINE THAFRESRET, SEUEIED
SRAETBR  HHEWEE 1d-3d5d 7 d IUFETGR R,
RS HES
2.4 BURSETT 7 i

X F SPSS 26.0 KA HATRIRG I, AT A%
FEOL “FE + AREE (xts) 7 RoR, @
BN R T Z 0 (ANOVA) Kiedm R, R
Duncan #TEWNE LT L EILK, BEHKFE
TEN P<0.05; KF GraphPad Prism 9.0 Z{F4:Hl &
%=

3 GRS

3.1 AR E GG LR A KPR RE
Sp=ALL

HEE 2 AT, SRS R a6 A4 BN A il
A LN TE XN SR A K PERERZ AR % (P<0.05) - BHE
AR ANINFIEM 0% 32 0.3%, AHRFHYHGEZR,
FEAKRELDE LA@EY, MEABELDE TRE
AR MIRIMFEEEE 0.5% B, A KMEREFEIR R
m k%, H5 03% AEEREER (P<0.05)

IR 1T (0.3% &) RUMGEER (386.52%) -
FREAKER (2.58%/d) 73 AlHON IEHTR R 38.9%-
28.4%, WRLRE (1.21) AT HRHFEAK 25.8%,
YIRS AERN,; REH T (0.1% RN g ER
(321.45%) ~ FIEAEKE (2.25%/d) BT AIRH,
HEZE{RTIRKGH I (P<0.05) ; REHIT (0.5%
RO R E R (345.78%) ~ R K& (2.36%/d)
BRI 1T 3 BIFEAR 10.5%- 8.5%, 1A 2250 (1.38)
B 1T 25 14.0% (P<0.05)  FEHFEERL
BEER (P>0.05) , HIRFFE 90% LA L, KA
A= B A THIFAIAE TR0 77 B BB PO FLAR I A B e 25
PEVER

®2 B ERESHFINLYENIFE KRN (xts, n=3)

4851 WIEAIRE (g)  ARREH(g)  HEER (%) RELA KR FERW% AR
(%/d)

X BR4H 0.82+0.05a 3.10+0.18¢ 278.15+12.3¢ 2.01%0.08¢ 91.1+2.5a 1.6310.07a

REH | 0.83 +0.04a 3.49£0.21b 321.45+14.5b 2.25%0.09b 9227+3.1a 1.45+0.06b

REEA N 0.82+0.05a 3.99+0.25a 386.521+16.8a 2.58+0.11a 93.3+2.8a 1.21+0.05¢

RIEEH 1 0.83 +0.04a 3.6910.23b 345.78+15.2b 2.36+0.10b 92.8+3.2a 1.38£0.06b

i ANEEEARNSFERTEENEREE (P<0.05) , TH

3.2 B E A LN TR X HR 7 E T
B 1 AU RZ A

o A TR L TR S 2 R o LR N B i T A
MgrE e, HEEMERN (R3) - RRH I 1Y
MBI NENTEE. Jefm S IE N &H RS,
A3k 87.63 U/mg prot~ 23.45 U/mg prot~ 15.82 U/
mg prot, FANRRA D HIFES 42.3%- 35.6% 28.9%
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(P<0.05) ; RImdH T W=MEEEERST
AR, (HEFRT A T (P<0.05) ; KEH
T AIE L BTS00 1T AR R, HEH
BTG TE (79.52 U/mg prot) #IRAFRLH 1T FE{IX 9.3%

(P<0.05) , ReWifE. JEkgiEtt5imed I
WEER (P>0.05) -
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3.3 A EE AN FLANTR X B 17 E T A
AL

%4 58 1 nlHl, 28458 47 5% g
& LANEANZIETE ASEEM (P<0.05) o iXgnd 1T
HIpIER T E (3862 um) ~ HEFE (52.8
wm) 7> AIEE R BRLH 2 5 45.6% 37.1%, SREHE
FIEETE. SR ERE, TR EARNSE,; NIRA
W71 R B R B, 865 X I R i 7%
RIGAH T WHERESE (3215 um) « HE
(453 um) BETXHEYA, HE2FRTAEH
II (P<0.05) ; I I MHELRTEEE (358.7
um) ~ FE (502 ym) SiAKGH I EREER
(P>0.05) , {HLREEMERDTIREH 1T, H
SR T R AR -

3.4 w4 B E Gl FLAN T B 7 1 B RE
2y A

3.4.1 WS
3R 5 A4, R4 I BIZIERERE Shannon

fE% (3.82) « Simpson 5% (0.89) TEE T X
#H (Shannon=2.56, Simpson=0.72) (P<0.05) ,
R 0.3% 24 E U IN T 2T ImE R B2 PR
REEZH I Y Shannon $54L (3.15) + Simpson F5%K
(0.81) E T ATREAH (2 K TIERA 1T (P<0.05);
R II1 /Y Shannon $5%¢ (3.58) -+ Simpson F5%4
(0.86) Sikied I LREESR (P>0.05) , {HIE
TG 1.

& 3 A EE S HFIN NYEX IFFEECEEERRM (xts, n=6)

ZH31 EHHES (U/mgprot) fEWifg (U/mgprot) TEREE (U/mgprot)

pOgiEE] 61.58+14.23¢ 17.29+1.35¢ 12.27£0.98¢

HIwd 1 72.35£5.18b 20.16%1.52b 13.85%1.05b

RIwd 10 87.631+6.25a 23.45%1.78a 15.82*t1.21a

[EE T 79.52+5.86b 22.87+1.69a 15.13+1.17a
x4 [EREESHIFIXN GRS FFERSHZME (x+s, n=6, um)

A WEmE BT HERE (R /mm?)

KR 2653+ 18.5¢ 38.5+3.2¢ 28.6+2.3¢

I 1 321.5+21.8b 453+3.8b 352+2.8b

RS 1T 386.2+25.6a 52.8*4.5a 425+3.1a

R M 358.7+23.4ab 50.2+4.1a 39.8+2.9ab

T A-NHEA; B-1A5H T; C-i5ed IT; D- X4 I

* 5 B4 FRSHANAPRNIFFERFSHFENRM (xts, n=3)

287 OTU #= Shannon 5% Simpson 5% Chaol 544
pagiEeE 215+ 18¢ 2.56+0.15¢ 0.72+0.06¢ 238+ 21c¢
I 1 268 +22b 3.15£0.18b 0.81£0.07b 285+25b
REGAH 1T 326+25a 3.82+0.21a 0.89 +0.08a 352+28a
R34 1M 302 +23ab 3.58+0.19ab 0.86+0.07ab 328 +26ab
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3.4.2 BHREH R T

FETTKF b, o B8 20 i 8 o B DA AS T B 1)
(Proteobacteria, 48.5%) « fUAFEE[] (Bacteroidetes,
25.3%) AF; e I AYEREET] (Firmicutes,
38.6%) MM FEREFETHEA (21.7%) , L¥
Bl (32.8%) MEXFFHE BEMT XA (P<0.05)
PRI (22.5%) SNRATLREZER (P>0.05) «

fEEAKFELE (Fo) , WA I WAMRE
(Lactobacillus, 28.6%) - * fi #F B§ (Bacillus,
12.3%) HEXTFEE 7 Al HEZH (8.3%- 3.5%) 172
15 244.6%~ 251.4% (P<0.05) ; 1B (Vibrio, 3.2%)
S HHIE (Aeromonas, 2.8%) XS 4 Al Xt
REZH (15.7%- 10.2%) FE#1IX 79.6%- 72.5% (P<0.05) ;
RIGA I FLERES (25.3%) « AP (10.8%)
X ERERRETIRGA 1, INE (45%) « K8

MIBE (3.6%) tHATFER S TIREA I, H5IK
o T ERFEESR (P>0.05) -

3.5 A E A I FIN LT X BRI TS 7%
Ei=taNEALL

R 7 Al A, 54 11 MIIiE SOD (128.5
U/mL) « LZM (35.6 U/mL) &5 & T H A
(P<0.05) , 3 BIE % PRI & 56.2%. 48.3%;
IM 7§ MDA & & (6.8 nmol/mL) T & Ik T H fth
4 (P<0.05) , %A PR (12.5 nmol/mL) % i
45.6%. 1540 T A9 SOD (105.3 U/mL) « LZM (28.9
UmL) {EM&E T RA, HEFRTFIREH O
(P<0.05) ; {54 I /Y SOD (118.6 U/mL) -
LZM (32.5U/mL) JEMERSTIAIRA 11, MDA &
& (7.5 nmol/mL) B&ETIAKAH I, HE5KEH
II EEFEES (P>0.05) -

*® 6 BERESHFFXNANENIFHETEFHEKTENEEZNRWE (xts, %, n=3)

Hl FLER B AT SN A (BEN ]

pAiteEaEN 83+ 1.2c 3.5%0.8¢c 15.7%£2.3a 102+ 1.8a 75+ 1.1b

i 1 18.5+2.1b 7.8+ 1.5b 9.8+ 1.5b 6.5 1.3b 6.8 1.0b

RIwd I 28.6+3.2a 123%2.1a 32%0.9¢ 2.8%0.7¢ 42+0.8c¢

IR 1 25.3+2.8ab 10.8*1.8a 45+ 1.1c 3.610.9¢ 5.110.9¢
® 7 M ERE S HIFIX RGUEXTIF M 7E %R s tRaI%m (x+s, n=6)

487 SOD (U/mL) LZM (U/mL) MDA (nmol/mL)

pOgiteEl 82.3+5.8¢c 24.0%1.9¢ 125+ 13a

RIGAH T 105.3+7.2b 28.9+2.3b 92F1.1b

REGAH 1T 128.5*8.5a 35.6+2.8a 6.810.8¢

IRKgee 10 118.6+7.9ab 32.5+2.5ab 7.5%£0.9¢

3.6 B E A HIFI LA R WSSV Uit R
M)

WSSV WHEIREERIE R, KEGFEHMNINMT
TERLIBER AIHERS B2 T FE, HiRnmAm g &l
FIH G ER B E & T A A (P<0.05) - KFE
Ja 7d, REeH I BFEER (68.3%) T&EETX
R4 (233%) « IR I (45.0%) 534 I

32

(58.7%) (P<0.05) ; RIwd Il WEEREST
A T, HEFRFIXEH I (P<0.05) - K
FBE 1-3 d WETEIEH, R AE LRI AET
IR 58.3%, MG 1T 0H 21.7%, RGN
B ETHIFIAT G RGESE WSSV B GHIPE TR, 12
PARSEININE R AR
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3.7 A EE S HIFIERAVLIHIR RS 7 Hr
ghia BIRgER ) RS AN (ME ST
B+ FEYAATE + BRIEEREREEE) A LN AR/
FANLEIATAERE Ny “ =R« (1) EERE
BN MEEIFAE I E AR fe iSRS
g, BHARAENECRES); MEYFLAT I R
W38 pH B, WOSATURE SRR RRIE, =&
ERE SRR R, B RE; (2) BiE
FRRERURY : FRIP IR B (Y 4T B 22 B m e M R TE 4R
BAEK, HRpEYHEFRE, S ERERT RS
BRESNEN A, IHIENE. AR SEB0REE
M, RICEREER, [RINHE & A2 AR DA 58 7
EMASREN; Q) RERBUERE: FLRENR
WA R RERR IR (W PR TAER) WIS X IR
T (anmatp) &M, (€ SOD. LZM &
TIEEFE L, P MDA FLE DUREE Sk fiifs, &
ZARTEN WSSV itk MIRIIFIEA 0.3% N,
=RANIR R A FEIRAS; FIE S (0.5%) W,
B A SRS IRE], RMHISSERTRE (AE A
EETRE) , SBERMERESTURTEIR G,

4 1ie

4.1 7 A BB A A LR T 0 iR AR K RE
I EE

AL, 0.3% a2 B &2 & il a5 Ll
TR MR B SR AE T 38.9% AR R BRI 25.8%,
X =R T B — 25 W N AR IE —— R
PG B ZF AT B AR A, XN B SRR IR %
1E 20%-30%[9]. H & R TE T & & il 71 A [\ &= A
HITHRE T AN . Ak B 2 AT B )™ Bl R 1 vT B4 50
TR R FE IR, YA R 2R R
AISGE I TEWRISORSS, BRIERERE R NIRESE (4t B 4k
ARFERKAT, =EWREARRMAEAEKSE
RE o

HEEFEENZ, YRmflEET 03% B, 4
KMEREH TN RF%, 1X5 Zhang 25 [10] FORF5RE516—
B, AIRER R s B g A A L B 0 Pt i A
SRR E SRR, SRS (ETER)
MBI L, NIGERE AR K, @4
B A I B 75 T Mg dR & 0.3% S 3
R G AR BRI -

4.2 i R R S A S R VA R ANE

1 TE 8 5 5 0 e S M JE I W RE T 2%
BEIEAR, ARG H 1T RS S ER R4
TR 45.6%, 1% 55 TR PG e R B 240 b B 22 Wi P 1R
PHERBYIMER —— ZHEn 51718 - g0 R m
(2 iRes S, IGANIISTE(S Sims, (EdksEd
K [11]. [FR, B8R RS R — 2 JLE g
TEEEE: ERERE] (SILRE. FE) HEE
ERIRA SRR (B9INE) MRS, FEEEE
IKF=ENYIRAIEERER “JERER ML FRHIE [12].

IEAh, RIGH 1T ARAIE R #E Shannon fEEUXA
3.82, BEESTXEA (2.56) , XFRIFE G
AR IIE AR SRR EYE —— R ENEE
FEREMCPUNIR SN (AR b KR S)) WA
TERIRZNR, D BORE R A XS [13]. X—455RA
GBS A S GE K S a1 T
BRUEE, oG8R s R fais (WS
HEZAEEE) Rt T5%.
4.3 X NLANTEXN ER TR 1 R E2 AL

AR, IRIGA T X WSSV IITETERES
PR 2 500 L, iX5IMiE SOD. LZM &M
SRR . SOD E X S LEE, fiE
PR d A AR TETE R (ROS) |, iR (b
Pif; LzM W RER I 20 o 40 U BE | () IR 33 568 X6 R
IR EFIIEBERE ST [14]0 HEAN, 24 BEREY (a0
FIRERERATR) PIE AU Toll 55 1@E,,
TEPLERK (A0 penaeidin) FYFRIK, HE— 1 sa TR
FHEST [15]0

LRI 1T 5802 I s SR aT &, &)
EmEE (0.5%) RAEAERFL S REREIETE, H
FURMERT 03% 4, XAlRERENEFIRSFE
HIRmIER A S, HISS TIIEME N “SE—E %
BREE” IThRE. AL, PURMERIIEAE ‘Ml
FE + s HREERANGSR, m—iEinnii
TSI EAE TR R -
4.4 R JRIRRME S AR KT 1A

AFRGFELNTREEMS: (1) #FEREAE
ENIEOKRGH IR, RIUE S AE RS A HHITE
i, T LR E R RCR, T
HATHBIRE; (2) R Wb E Al 57
FEKROKR (AR R TWhEERER) MUsemh, ke
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HPPRE IR ALFE;  (3) HRTE T 60 d HIKEHA
RER, IR LA i EEMERE (A7~ D&
hIRAFTEZR) BRI AN -

JREEWTFERTEISE LA R T RIT: (1) S557K
FOEFEBOR (AAEVIRRS HeE) , PR
AR+ KB BIZRAEFEFFER;  (2) &3
A RIEEEOR, it 4L B 2 S il
PRI S TE R 5 R M o> THLED  (3) TPk
ANFEEEE . RS RN AR, BARE Sl
AIRABERE R, AR S H) LA ER R IE SR
N TE

54518

T2 LANTE X SR SR AR R AR 0.3% #AE R &
Bl SR FAT A + A FLAT R + BRI EEREE
EEELE 1:1:1) , ATEEREAERKIERE: HEXR
1K 386.52%, RN HEAIE R 38.9%; FiEAEKFIX
2.58%/d, R 28.4%; TARIREFER 121, B
25.8%, HAUMEERLREE 93% A ko

0 B Y 2 A TR IR AT 3 A i T
FE: WMiEEEE. EIEE. JEM BRSO I
LHIR R 42.3%- 35.6%- 28.9%; MERTEEE (386.2
em) ~ BEE (528 wm) 7 Al 12 & 45.6%-
37.1%; MEFLEREHEXN FERAE 28.6%, INE
F&2 3.2%, F#AF Shannon ZHAEMEFEEUX 3.82

0.3% 2 42 B8 & Al 751 T 5235 16 5 PLAA TR R
FIPURME: M3 SOD (128.5 U/mL) « LZM (35.6
U/mL) 76 P73 BN B4R & 56.2%. 48.3%,
MDA & & (6.8 nmol/mL) [#1 45.6%; WSSV &
G 7 d WIETERIX 68.3%, BN MRARES 2 %24
o

mAREEHRET IR - HERE -
TSEIIE” =B WENLE], SSE LN IR AE K
fEEE S PURIMERIFESIET, 0.3% ARERINFE,
AT AE g RLAR TN IR PR 558 A G 2Rt o 2 B N HE 77 7
E 3
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