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B ERALNS R (HRGEMAE FOE HERMGUERERYNHNEE BRI WBRTHA
{ Carassius quratus gibelio ), TR F 0 EUEREE | W02 M0 o (9 30 OGS DA 1 (U3 AR BRSO B . B
AW KRB FOE REHAERATTER TR MR MBEA TR TG HERA. REZES 4. FRE 5
HPH SR BHNMEYEREEER(P <00 HRHHEN 44 7 4. FIEH(L) S AHAMILE B &
(P<0.G)BRERFEREFRAMGH 104, o [p SAHBEMLNEREFLR. T S8BK 4 R
oA TR ME RN EN DR, MEES R RN EES TEE P sEeE.
FRGA TN FEENGE SN B RERERER QA LRSS 10, HEBHES S REZHL

REZER(P>0.05),

FEE: AW F O RN SRTE TR IR I AR IE M R

HESHT 042,116 CRHHFIREA
WAL EERFEAREER, BOQ
RIBREREN - N EESFE  FEELEA
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P TS0, ARG P, KE( Rheum
officinale ) VF LT ( Andrographis paniculate ) IR
R Fsatis indigotice ) 1 2 88 46 { Lonicera japonica )
AT — om0 T 4 M 20
g bR KAV SR S A N b K
W4 Mg R AR F B ( Carassius auratus
gibelio ) N3 B3 40 FELr WETE M M0 WE BB A WO
BB TERIRE 0, ) X 4 o B0 2 0f 48 80 6 e LB
VR, AR Ay 90 ST s M A0 4 P b B RAMKREE
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ST, BRI T TR A KR 20 o, BOF AR R
1 200 mL K fiE 3 1R, BIK ATA 60 min, B9 3 KE
A —E WA 2 200 mL, B HoWERG 1 2 kg MBI 2
e AR (s B ARER B SIS
e XBEREM HETER, FOE RERMEE
TEMET B B L T
1.2 AWERFAF
REHRPHEFERNRgRPALRERK LR
BRI G, R 95 ~ 115 g, K ik B i 8
B|ASAIEES 4, AR RIEE F0HH R
e R d AR A B S0 B, AR (H
dm)BHEMIEHFE 7dEHBEER., ERAKRER
WL A R 2510 28 d 5 I MR Bl R AN 10 dy %
FA QL RE R, HRWRE MR TN 29 ~
3%, BRTFRM K, REERHB 2 X LT R
B . BRI REE, £ SEE AR EE
5.0mg/LUEL I, EFRKIR(21.5~26 C), SUHEiH2
AEAT
1.3 N#EBAHEEEEREMAE
SB[ FE, BIRENIR S BE . B F
bR, AT A%, B 0.25 mL HUEED, A 0.1
mL 4 W A F E B H ( Stapylococcus aurens ) B W
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(1x 10° CFU/mL), 25 CHEF | h B H & Mk 5, 5
TREWEEEE, Gemsa £, HEWF L. BRE
HmkHF 5K FTRITEFEE & ik
{ phagocytosis percentage, Pp) H ¥ Mg 38 £ { phagoeytic

index, Iy)

100 ’FE?HE‘E&*%??%H‘J%HEJ& « 100%

O Py) =

1.4 HHEEEANE

B EEHLE 5 B #, MR &) 07 % B R R
TREMSH G, 2 G 2000 ¢/min #5010 min,
B B R or I A AL, 3 B B T AR
Bk, 4 CiERE S oiE.

WS T E IR 9 ] FRYE Rk
HEFT, LA T A (Amresco 7= &) ) AR ME S, 3 R 0k
B ( Micrococcus lysodeikticns , O T ¥}, Sigma FE &) R
R B RR , T 722 4 6 FERE T T 640 nm 40 U HE g
BECAD.,

2 H#HR

21 AMPEAMBRERIOESARTE AL
i0p-A}

HERELER) #MALHE FLE RERMER
HE. FEHROOEHMAMAEASEEEY RS,
TE38d BRI I P9, A AL BT 2 L P
14.2% ~ 16.8% , frUgiE (1) R 3.20 ~ 3.63; WK
WK P, BB IS 58 2% (21 d), T B 4 3k
6.42028d); T BRIEHRA NS BIEL G A
LRI ZEfk, {EEMERX 4 HAYIE 44, P X IREL R
BEHEEEEES( %, P <0.0l, FRD., 1H
TAERAE, A NEH SR EHERS 7d
NS TT R ER2R(P<0.05),144 57 H
HEHMEERBE L FOBARRKERARE
F#4dE S5 BEHEFERF LR 7TdESHE
MM ERBEER, TNEE Pob I FEEL
MEK 10d, Lo M R E R R E LN,

£ 1 FEREMESERGFEE S EEFEEY

Table1 Pp and P; of white blood cell of C. auratus gibelio X+5D
RAWKK A% @A Group

Days Phagocytic PN} FUE 1 AR S4l1E *

of treatinent activity R. officingle A. panicnlatn {. indigotica L. japonica Contro
. # 1566152 15.6:1.52 15615  15.6+15  15.6+1.52
Iy 3.30+0.21 3.30+0.21 3.30:0.21 3.30x0.21 3302021
Py 13.2+1,42 17.2+£0.84 17.4+0.89 18.8+1.68 16.2+£0.87
! Ie 3.24x0.17 3.27£0.18 3.32x0.12 3.45+0.10 3.20+0.20
Py 20.9+0.91 24.0£1.22 23.0+1.58 20.1+1.68 15.2+1.30
+ Ip 3.83+0.30 4.51+0.41 4.01+£0.23 3.99+0.18 3.52+0.17
; e 24.1+1.,4] 30.4+£1.8 31.2+1.48 21.6+1.55 14.2+1.46
Ip 4.19+0,3] 4.48£0.30 4.99+0.22 3.87£0.20 3.49+0.13
14 P 48.6+1.85 39.2+1.58 37.6+1.14 45.6+1.76 15.2+0.806
Ip 4.65+0.18 5.04+0.20 4.70+0.21 4.72+0.13 3.57+0.28
510 Pr 58.2+2.11 39.6+1.34 9.4+1.52 56.8+2 14 16.0+1.58
Ip 60.12:0.14 5.97+£0.24 53.54+0.25 5.90+4.12 3.51£0.21
- P 52.3£2.17 43.2:1.79 40.2£1.10 69.2£2.39 16.8+1.48
Ie 6.4210.09 6.40£0.18 5.92+0.16 6.41+0.13 3.6l x0.15
18 + Pp 44.5+2.58 39.8x1.10 38.4+1.45 44.5+2.21 10.4x1.14
Ip 5.22x0.07 6.08=0.15 5.80+0.11 5.520.,20 3.63+£0.16

« AT 10 K 10 d after stopping feeding mixed dieis.
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22 AMPEAVNREHENEMEREEFTE 4574, SHEAZMAREZFLY (P <0.01);
EFE R R0 HAEIETRITE 10 . 0L 5 20 B A 9% o Ly xf A Al

HRAE 1.2, BRABTEHSGT, RERE ZAWLEFER(P >0.05), REHEKESE
MEMERA RS EEOEETARER. MEA  ROIFEREANG D R T R A A (L
MiFEHEEAEEY 75.8 ~ 119.7 U/ml,, 16 38 d B9 MWL, fFORY i vh 7 0 8 2% 07 1 1 10 5 o 25 7 T 609 055
TEEMETEFLET(PL >0.05) BM4H PR HHEL, KEHBRSE 6.2 0/mL, FOEAR
BB ERNE SRS NET 152.4.161.2.165.5 FHiS523.6 U/mL RERABE L 4.3 U/ml, €&
W 165.1 U/mL, TR 4 Brep &5 25 )5 4 d, 35 ER SRTEAE B4k 535.6 U/ml, R4 B ik 455.2 U/
IRES A RTBIERA rBFLR(P <0.05),# L.
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Fig2 Lysozyme activity in body surface mmens of C. auratus gibelio
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—JR Ay, s P B T 4 2 B T R A B
W R TESI T A AR R S R R B AR
Fe 5 P 40 ML £ TS Fo PR W e TRl B ] PSR 0
LR B H R B 0 R AT B AL, AT 3R
PR R R M S . R IE, T 2 A 7Y
WiEHHES I UHREIEA L. BFEAN,
00285 0L 3 €4 40 B PO 7 AR O L A0 A i oty S
R MR ARED R E, AR
L SRR MR O RE BN SRR 4
MR EAERICR ARA4IRTA G, Pl Ip
LiatRRALH LA REFRB R FRER, MAESR

X 4 P R AR SIS R AR W SRR
TR, LR 1~ 14d, PR SR E
RGN 14~ 28 d; LAEEEETHRE 144
821 d A eI, iR 4 B EER
TSR MR, AR N B R [T A T
T ERHE.

BHATeE BiRF B, B RGR 4 MR B2 u] LA R
5 T UR A 0 O P R RS B R I TR, R 4R
Ad BT d R, R S L % B A AR L AT B Y
MEEER, EHHNENERENELS L. Ka
FAZE ANy B ORI P e I AT B
RE AR, TR 10 T T in 3R, i EE AT ISR 4L
M 28 CT 40T, F RS EARE. WEL
A2l 0L AR 14~21d, FEBEER 7
2R dINER, EEE T RURTL, EKR TR
X A A R s LT o NG HEAR T IR, SR
o M T G A A R [ R Y B IS R
I SRR T e, 10 d KT HD SRR 2 a X i &
5

JIED R 2D e b H & 88 ( Anguilla
japonica ). T M ( Plecoglossus altivelis ) 1 H 85
{ Poguiila japonica ) TR BN EEER . MFE. W
e P ST L & L 200 R v T B SR
B UM AT PIEEEE AR T
R RS R B e A RO B
. AUrFmes R ST ERSR .

EARE S, AT LE MG, sz
HMOFLERERRNSREOITHER/ERAD
Bt WX INH FLEATHF T LENR
[ fE R, BT % B i B9 SR o] BE B X
RS H S BN R, PHE Ay g a
HBAFLIEFREREAE Acromonas £ 15 1E H Y L,
B EEaEEREANAE MR yEERRAT
Biifi B fa e 950 B AT T S BT, X A WP B E
T S Ak A b R RS, AT A
FEHABERE I,
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Eftects of four species of herbs on immune function of
Carassius auratus gibelio

CHEN Xiao-xuan, WU Zhi-xin, YIN Ju-yi, 11 Lt
{ Fisheries College, Huazhong Agricultural University. Wuhan 430070, China)

Abstract: Four species ol herbs { dry)— Rheum afficinale, Andrographis paniculaia, Isatis indigotica and Lonicera
Japoniea—were employed. Fach species, ut the weight ratio of 1% diet, was decocted Ihree times and every time for 60
min. The three times of solulion were concentrated, and mixed with the dicts (mixed diets). The Corassius auratus gibelio
were fed with the mixed diets, respectively, for 28 d and then stopped to eat normal diel. For the four groups of R.
officinale . A. paniculute, I. indigotica and L. juponica , the phagoeylic activities of white blood cell in €. aurazis
gibelio increased notably, and the phagoeytosis percentage ( Pp) was significanily higher than the control { normal diet) 4 d
after the mixed diels were fed ( P < 0.01). The phagocytic index { P ) was significantly different compared with the
control 4 d after the treatment and extremely significantly different 7 d afier e treatment. Ten days after the fish stopped
feeding the mixed diets, their ’p and P were hoth significartly higher than control { P < 0.01). Also, the lysozyme
activities in the serum and the body surface mucus increased obviously that after feeding the mixed diets for 7 d, the fish all
had extremely significant difference in lysozyme activity compared with control but this significant difference disappeared 10 d
after the Nish stopped feeding mixed diet { P >0.05),

Key words: Bheum officinale ; Andrographis paniculaia; Isatis indigotica ; Lonicera japenicu; phagoeytic activity;

lysozyme activitys Cerassius auratis aghelio
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