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(Takara) RNA cDNA, (Aeromonas  hydrophila DLNGI101)
20 uL, 20T BHI ,28°C 16—18h, PBS
Primer Premier 5.0 Real-time R PBS s
PCR ( 1 , 2x10"cfu/mL 0.2 mL
NCBI DNA , NCBI , 20 23°C
p-actin (KJ 126772) Hsp70 (XM 96h “©oxo |
005466767) TGFRIIl (XM 005451165) Real-time ), 7d
PCR SYBR Green, Bio-Rad s RPS, s
PCR s p-actin ( ) s
25 uL , 2 uL cDNA , 1.4
1 pL ( 10 pm/L), 12.5 pL SPSS 19
SYBR Mix 8.5 uLddH,0 :95C (One-Way ANOVA), Duncan’s
30s; 95°C 5s, 60°C 30s, 40 , P<0.05
PR , AAC= 5
(e =Ci, pacin)  —(C,, =Ct, pactin)
1.3 2.1
2 , 0.39%,
, , 2.5% 5% A3
10% 0% (Al A2 A3 A0) ) (P>0.05);
, 2 Al A4 A2 (P<0.05),
, , (P>0.05); A4
10% ( ) , (P<0.05)
# 1 Real time PCR 5|4]
Tab. 1 Primers used in real time PCR
NCBI
Primer Sequence (5'-3") Annealing temperature ('C) Amplicon size (bp) Accession number
p-actin-F GCTACTCCTTCACCACCACACAG 56 115 KJ 126772
p-actin-R CGTCAGGCAGCTCGTAACTC
HspT0F CATCGCCTACGGTCTGGACAA 57 86 XM 005466767
HspT0R TGCCGTCTTCAATGGTCAGGAT
TGFRIII-F CTCCTGTGGTGGTGGGCATC 60 102 XM 005451165
TGFRIII-R GGACTTCTGGACCGGCTGTG

R2 EFRRAHBMFIEEEREHOME

Tab. 2 The effects of Jade screen powder on the viscera index of Tilapia

Treatment
Item
Al A2 A3 A4 A0
IBW (g) 241.7 222.8 225.0 204.2 230.9
FBW (g) 249.8 236.3 256.1 210.7 231.8
WGR (%) 3.35 6.06 13.82 3.18 0.39
KSI (%) 0.11+0.05° 0.11£0.04* 0.20+0.05° 0.13+0.02% 0.15+0.1%°
HSI (%) 1.57+0.04* 1.13£0.01° 1.38+0.02% 1.38+0.04° 1.38+0.04"
SSI (%) 0.03+0.01° 0.03+0.01° 0.04+0.01° 0.08+0.05" 0.03+0.00°
(P<0.05);

Note: Different lowercase letters behind the same row indicate the significant difference at P<0.05; the same applies below
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2.2 A2 (P<0.05),
3 s (P>0.05), A2 Al A3 A4 (P<0.05),
A0 (P>0.05), A2 A4
(P>0.05) (P<0.05), (P>0.05)
s 2.3
(P>0.05), A1 A4 ( 1
A2 A3 A0 (P<0.05), s Al
Ad A0 (P<0.05), Al (P<0.05), Al A4
A2 A3 (P>0.05), Al A3 A2 A0
#3 EFRNEHNTIEEMAFEROEIN
Tab. 3 The effects of Jade screen powder on hematological indexes of Tilapia
Treatment
Item
Al A2 A3 A4 A0
Whole Blood
WBC (10'%/L) 1.11+13.93 0.94+34.68 1.31+51.66 1.09+17.17 0.96+30.48
RBC (10'%/L) 1.59+0.15 1.52+0.18 1.49+0.22 1.52+0.10 1.42+0.15
Hb (g/L) 70.80+5.66 66.36+7.78 66.44+9.93 68.30+2.71 63.24+6.60
HCT (%) 27.83+2.31 26.14+3.08 27.43+4.94 27.87+0.95 25.28+2.28
LYM (%) 75.62+16.08 81.33+22.19 74.73+12.46 80.22+21.43 88.58+8.97
Serum
ALT (U/L) 20.78+7.91* 61.19+54.69° 60.48+40.78° 21.88+7.27° 64.95+56.06°
AST (U/L) 36.79+34.86° 252.09+249.21° 272.88+216.98" 45.21+38.79° 227.37+219.68°
TP (g/L) 26.42+4.43 23.5542.76 24.99+2 .83 23.65+3.17 27.12+4.47
ALB (g/L) 5.76+2.63% 4.81+1.50% 5.37+1.90% 421+2.0° 6.57+2.62°
AKP (U/L) 17.43+6.21° 8.53+6.93° 18.41+8.26% 16.91+8.1% 14.45+11.11%°
TC (mmol/L) 4.25+0.51™ 3.558+0.53° 3.88+0.55% 4.40+0.92° 4.37+1.47"
BUN (mmol/L) 0.41£0.16™ 0.39+0.17* 0.46+0.12% 0.27+0.14° 0.60+£0.31°
GLU (mmol/L) 2.33+0.72 2.51+0.63 1.98+0.71 2.2240.82 2.5240.97
500 2.4
E ( 2)Al A2 A3
)
ﬁg 400 - _T A0, (P>0.05); A4
= i)
HE 3001 b , (P>0.05)
&g b
2 b b T 0.8
@ fg 200 T T T 8
£ £ & 06
g 100 3z
2 o2 T
= ﬁ Eo04r T T
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#H5 Groups E—» g’
s 02 T
2
! k
Fig. 1 The effects of Jade screen powder on the activity of ly- 0.0 .
sozyme in Tilapia Al A2 p n,A3 A4 A0
N (n=3), 4151 Groups
(P<0.05) 2

Error bars indicated the mean and standard deviation (n=3); Dif-

ferent letters indicated statistical differences (P<0.05)

Fig. 2 The effects of Jade screen powder on the respiratory burst

activity in Tilapia
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Error bars indicated the mean and standard deviation (n=3); Dif-
ferent letters indicated statistical differences (P<0.05)

x4 USEREFMATHESETHE

Tab. 4 The number and time of death after infection

Time after injection Mortality of experimental fish

(h) Al A2 A3 A0 B
17 0 0 1 3 0
21 0 0 2 0 0
23 1 0 0 0 0
28 0 0 0 2 2
30 0 0 0 0 1
40 1 0 2 1 0
47 1 0 0 0 0
52 0 0 0 1 0
71 1 0 1 2 1
76 0 0 0 1 0
9 0 0 0 1 2
Death 4 0 6 11 6
Death rate  20%’ 0" 30% 55%  30%
“ .+ ” ind-hour 181 0 210 507 337
RPS 63%  100%  45% — 4%
Dk HE a0 ) (P<0.05)
(P<0.01)

Note: Asterisks indicate the significant decrease from the con-
trol at P<0.05 or extremely significant at P<0.01

181 A2 0 A3 210 A0 507 B
337; Al

63% A2 100% A3 45% B 45%
2.5%
2.5%
3
HSP70  TGFRII
3.1
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THE EFFECTS OF JADE SCREEN POWER ON THE NON-SPECIFIC IMMUNE
RESPONSE AND THE EXPRESSION OF THE RELATED GENES IN FISH

ZHANG Qian-Qian"?, Liu Tian-Qiang’, Li Tong-Tong'?, Xu Jing® , Long Meng'?,
Wang Xie-Hao'?, Gong Xiao-Ning' and Li Ai-Hua'
(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan

430072, China; 2. University of Chinese Academy of Science, Beijing 100049, China; 3.Tongwei Limited Company, Chengdu 610041,
China)

Abstract: In this study, we investigated the effects of Jade screen powder on the non-specific immune response and the
expression of the related genes in tilapia (Oreochromis niloticus) as well as the effects on the resistance to the infection
in grass carps. In order to explore the bio-activity of traditional Chinese herb Jade screen powder on aquaculture, the
fish was fed with the four groups of diets supplemented with Chinese herbs (2.5%, 5%, 10% Jade screen powder and 1%
Qishen powder) for 2 weeks. For tilapia, all four Chinese herb groups exhibited increase in the rate of the body weight
gain, and 10% Jade screen powder had the most significant effect. There was no difference in the index of liver, kidney,
spleen and in the haematological parameters between the treated groups and the control. Compared to the control group,
the levels of AST and ALT were lower in the treated groups, but the level of AKP in the 2.5% and 10% Jade screen
powder groups and 1% Qishen powder group was higher. There was an insignificant increase in the activity of the serum
lysozyme in tilapia treated with jade screen powder at all three concentrations. Moreover, the activity of plasma ly-
sozyme increased significantly in the group fed with 2.5% Jade screen powder compared to the control (P<0.05). The
herbal treatment also insignificantly elevated the production of ROS (reactive oxygen species) (P>0.05). The expression
of HSP70 was affected by the herbal treatments in a tissue-specific pattern: it was up-regulated in the liver, and in the
kidney 2.5% and 5% Jade screen powder boosted the expression, however the expression was down-regulated in the
spleen. The expression of TGFRIII was also differently regulated by the herbs in various organs: 2.5% Jade screen
powder up-regulated the expression in the liver and the kidney, and 1% Qishen powder also had a stimulating effect in
the kidney, and the expression could be enhanced by all treatments in spleen. Jade screen powder improved the resis-
tance to the infection of Aeromonas hydrophila in grass carps, which was represented by the lower mortality rate and
less bacteria in the blood, and 5% Jade screen powder was especially effective. These results suggested that Jade screen

powder may improve the growth, the non-specific immune response and the expression of related genes in tilapia.

Key words: Tilapia; Grass Carp; Jade Screen Power; Qishen powder; Physiology and biochemical index; Non-specific

immune response; Gene expression; Disease resistance



