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Effect of Two Kinds of Polysaccharide on Immune Performance of
Schizothorax Prenanti

WANG Hongjie', WU Yinglong", FENG Limei', YANG Min', ZHENG Qiaoran®,
YAN Qiuping', LV Zhenzhen', HE Min'
(1. College of Food Science, Sichuan Agricultural University , Ya'an 625014, China ;2. College of Life Science
and Technology, Yangtze Normal University , Chongqing 408100, China )

Abstract: The experiment was conducted to investigate the effects of oxidized konjac glucomannan
and oxidized konjac glucomannan sulfates on immune performance of Schizothorax prenanti. The
Schizothorax prenanti were randomly divided into 7 groups and each group included 3 replicates of
20 fish. The experiment lasted for 60 days with the treatment groups were contained 0.4% ,0.8%
1.6% of OKGM and OKGMS. And body composition and serum biochemical indices were measured
and MyD88 . IRF7 mRNA level in tissue were determined by RT-PCR. Results:Content of IgM ,
ACHS50 of OKGMSI1.6 were significantly more than the control group;The content of MDA was
significantly lower of group OKGMS,, , OKGMSyz,OKGM,4,OKGMs than the control group;
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OKGMS ,OKGM both increased the activity of SOD; OKGMS could up-regulate MyD88 mRNA
level in gut and IRF7 mRNA level in liver .spleen and mesonephros; OKGM could increase MyD88
mRNA level in gut headkidney and mesonephros and IRF7 mRNA level in gut,liver spleen and

mesonephros. Conclusions: Add the appropriate amount of OKGM and OKGMS could increase the

antioxidant activity and immune functions of Schizothorax prenants.

Keywords: oxidized konjac glucomannan,oxidized konjac glucomannan sulfates,Schizothorax

prenantt , SOD , myeloid differentiation factor, interferon regulator factor
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Bio—Rad 7 F] 7= i ; 2¢ Y6 2 1 PCR X4 « 38 [ Bio-
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Table 1 Composition and nutrient levels of the experimental diets(dry matter)
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7353 1.0 - _
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W4y 5 1.0 - -
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Table 2 Sequences of primers for PCR

)C) 2 7 ,‘[\I"/CE
K B (5—3") PCR /=¥ i | i} Kl

BERKEMp | E/C

CAACGAGAACCCTTACG
ACAA

GAGGACGGATAATGCGA
TAGA
TTGGAACAGACTGAACG
CAACC
ATGACCACCACCATCCTC
TTGC
GATTCGCTGGAGATGATG
CT

CGTTGTAGAAGGTGTGAT
GCC

IRF7-F
142 59.2
IRF7-R

MyD88-F
125 56.3
MyD88-R

B-actin-F
218 55.8
B-actin-R

138 AR AFAN S AT 2EMGHE H
1.0% B Jlg BHEE KGN PCR ™ 38 7= 4 i 52 2 M I
S, A MEB R BR800 B — 5 Rl
[l PCR = 4% 22 A6 R EE B[] — B D ) 2
W, AR EE R 51 % DNAMAN %5 2F R 17 Pk A
AT, R MEGA 5.0 8148 8 R Ge kb iy,

1.3.9 #ELA2 RAMEIHEMAE (Cycle threshold,
Ct) B A AL H W HE [ mRNA 1A X % 8
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17 Duncan £ 8 LU 4%, 5045 DS S H AR IR RN

(221

21 AHMZEMNFOREEONZTRERRANLTE
FRE %2

2 3 A, OKGMS1.6 41 fiE i 3 $it v 57 0 2
i 6 1L 7 TgM 35 7 L ACHSO Jf /3 %% (P<0.05), H:

b 0] e 2 B T B I T TgM R A2, (H R A B B
FIKF- ; OKGMS,, . OKGMS5 . OKGM,,, LOKGMys 2H 2
Al 2 PR I 7 MDA 19 5T 2 43 5 (P<0.05) , 14 B
X Rl 22 B X I T MDA () 5 S B0 — 5 B
e, OKGMS 5 OKGM ¥ REH& & s SOD i 7%, B
OKGMS £ 7| it 20 Y ik 2] i K F

#3 OKGM 5 OKGMS *f5F O X fEfa M iE & R FLERB I
Table 3 Effect of OKGM and OKGMS on serum immune and antioxidant index of Schizothorax prenanti

Control 1.45+0.08* 39.06+2.01° 2.56+0.34* 52.16+0.93*
OKGMS 4 1.53+0.09* 40.82+1.79® 2.07+0.55> 55.58+0.70°
OKGMS 4 1.47+0.03* 38.89+2.45° 1.86+0.13¢ 55.33+0.80
OKGMS ¢ 2.12+0.15" 58.68+3.19" 2.36+0.16% 54.59+0.69>
OKGM (4 1.73+0.22* 49.12+1.45® 1.75+0.10 53.43+0.61%
OKGM 5 1.63+0.42* 36.88+2.81" 1.43+0.70¢ 53.67+1.02¢%
OKGM 4 1.63+0.22* 47.06+3.48> 2.40+0.21* 53.16+0.20®

22 ERESIMARBKERIE

1 MyD88 F1 IRF7 LK () RT-PCR ¥ 34 )= ¥
F 1.0% 0 S B Wl 8 e el DK A, 285 B AN 18T 1 B
PR S s KR E S B R Be—
S QULIEIE R aa s

250 bp 250 bp

100 bp 125bp 100 bp 8 142 bp

(b)IRF7

(a)MyD88

1 EE RT-PCR =¥ Bk E
Fig. 1 Amplication product of RT-PCR for MyD88 and
IRF7 gene
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wmE 2,3 fros, soRERS B 55 0 24 A MyDSS
N R BER 125 bp, 42 DNAMAN #4: 4b B8 0T %1, Jip
73 MyD88 ¢DNA J Bty 41 N2 ik, 55 12
i IRF7 3£ 8 7 Bt iy 142 bp, T 153 IRF7 ¢DNA Bt
ik 47 NRAHTR

IR T X 45 3R 4,5 TR 1, 55 1
L1 1 MyD88 Kk A 15 H At £ 28 (Y AR DL M 85 v |, A
81%~97% 2 1], Hovh St ¢ #il fes ALV A v, 350
97% , FL Uk 2 A IR 5 25 R} #6245 3 33 ok 95% \93%
M 91%, UBLEH MyD88 3t [H 5 il B} 1 ] it 14 45 i
IRF7 3 A 5 HoAth 0 35 AR AL R 69%~87% , i 1 |
fill f1 B AR 43 5N 91% 87% 87% , LR JEBE o 41,
FEALTE R 87% , 15 55 VY AF Hg | BiF 0 4 6k AH 0L 4%
55010 76%F1 69% ., Hi B IRF7 SR 5 6 R} {0 [7]

1 TTGGAACAGACTGAATACAACCTGAAGCTGTGTGTCTTTGACCGAGACGTCCTTCCTGGC

L ¢ v F b R D V L P G

61  ACGTGTGTGTGGACCATCACCAGTGAGCTCATAGAGAAAAGGTGCAAGAGGATGGTGGTG

1 L E Q T E Y N L K
2L C VW T 1T T S E L
121 GTCAT

41 vy

I E XK R ¢ K R M V V

B2 FOXKEE MyDSS8 £F ¢cDNA FERENSERF 7
Fig. 2 Partial nucleotide sequence of MyD88 gene and the deduced amino acids sequence of Schizothorax prenanti
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1 CAACGAGAACCCTTACGACAAAGCGAAGTGGCGATCCGCGATTTCCGTTGTGCACTTCAT
1 Q R E P L R Q S E V A I R D F R C A L H

61  AGTCTAAAAAACTTTGAGATGTTAGAGGATCACTCCAAAGATCAGGACGACCAACACAAA
20 S L K N F E M L E D H S K D Q D D Q H K

121  GTCTATCGCATTATCCGTCCTC
41 vV Y R I I R P

B3 FORKESIRF7TERE cDNA FEREENSERFTI

Fig. 3 Partial nucleotide sequence of IRF7 gene and the deduced amino acids sequence of Schizothorax prenanti

x4 FOREEMEMEL MyDSS EE NS EEKAIE
9:3
Table 4 Similarity of predicted amino acid sequences of
Schizothorax prenanti MyD88 to other fish

SOERIFIIIBIE 0 | R RS

i £t 97 GU321987.2

fil 11 97 GU321987.2

i H i 95 KR604719.1

2 Fity JINPL 6% 93 IN247432.1

[ s 91 JQ990986.1
7. T 3 A 84 XM_008396199.1

GREFEES 81 HM776034.1

x5 FOREE&MEMESR IRF7 ERRNSEERNECE
Table 5 Similarity of predicted amino acid sequences of
Schizothorax prenanti IRF7 to other fish

TR T 5 AU EE % N %5

fifl 71 91 KF844251.1

i £y 87 AY177629.1

Hifh 87 GQ141741.1

Bt I £ 83 BC058298.1
5 Y = i i 76 XM_007228044.2
BE 4 A B 69 XM_015338028.1

24 HFEREERNWERSH

i MyD88 KL A 73 ¥ R GE M K] 4 ] 1 5 41 55
SRk, K550 /HEMR K
(Bootstrap value=66) , J& il — A~ £} .28 /N5 32 15
55 AT K M 0K 32 B SR AE — i B L — R 28 K
5337 (Bootstrap value=88) ; B s X 2 filll fi1 15 EfJ i 4
il 2R Ry — 2508 WS TE B /N53 32 (Bootstrap value=
98), s Jr T A R o — 25, 1 5 1E IR 3h ) 4 Fn 4
FERI i, IRF7TIHEEB 3T RER MK 5 Fin,
FFH 8 0 5 HF A EL R B —iE R 5 5 e R
i — 2 (Bootstrap value=77) , JE il — 1> B B £ 25 /)N
Oy N JE SRt it BE Tt BTG AR B R

—RIE WURL 40 2 K 5332 (Bootstrap value=77) ; fix
J5 55 A VG R R | RO 68 B T 1 f0 2K 3

MK 9 S B I e 25 5 K 91 LU %o 3 A 4
Sl AR T MyD88 IRF7 JE A 1451 4
REAT RO 19 306 7 1) 5 B B R R B, LS L0 5+
PERGE AT TG 26l
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Fig. 4 Phylogenetic tree of MyD88 gene of Schizothorax
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Fig. 5 Phylogenetic tree of IRF7 gene of Schizothorax
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25 W EEXNFORKESE MyD8S IRF7 & [EF &
1% 19 5 M

WA 220 X 5 O 24018 AN [R) 41 2 v MyD88 it
PR AFD6F 3R 36 o 1 52 25 SR 18 6-10 B, ASTRl 5
PO Bl 22005 22 RE 2 = A MyD88 L A AH Xf ik
i, H OKGMS,,.OKGMg 2H ik 3 g % /K ¥ (P<
0.05) ; OKGM, ¢ B & 2 £ /= 3k B MyD88 ik A AH X} &
KHE (P<0.05);0KGM,, fig i 3 #2515 MyD88 Ji
PR AH 6 26 34 1 (P<0.05) ; W R 22 8 4% 5] 1 4L %k 5%
2416 £ JTF B R RS MyD88 35k [K A X 26 1k ¥ 0 B
FHRZW(P>0.05)

LRSSt HUALFIR 20195 £ 3BEE1H




RESEARCH ARTICLE

WANG Hongjie,et al: Effect of Two Kinds of Polysaccharide on

Immune Performance of Schizothorax Prenanti

5 MyD88mRNAAH X 54

Co‘\“ 6\\[\30 G@%n* GQ\% 0@%““6\50*“6\1\\6

2l 6 B7iE MyDSS £ E %A k F &

Fig. 6 MyD88 gene expression level in gut
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Fig. 7 MyD88 gene expression level in liver
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Fig. 9 MyD88 gene expression level in headkidney
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Fig. 10 MyD88 gene expression level in mesonephros
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Fig. 11 IRF7 gene expression level in gut
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Fig. 12 IRF7 gene expression level in liver
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Fig. 13 IRF7 gene expression level in spleen
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Fig. 14 IRF7 gene expression level in headkidney
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