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Studies on the component analysis and immune activities of

Ophiocordyceps lanpingensis polysaccharides
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Abstract: The polysaccharides was extracted from O.
lanpingens, and the molecular weight, monosaccharide composi-
tion and functional group characteristics were analyzed. Further-
more, the effect of O. lanpingensis polysaccharides on immunity
was investigated. The results showed that OLP had a molecular
weight of 3.2>X10° Da, and it was mainly composed of mannose,
galactose and glucose with a molar ratio of 13.38 : 5.31 : 81.31.
OLP might be an acid polysaccharide containing uronic acid and

pyran ring. OLP could significantly increase the spleen index., re-
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duce red pulp area congestion of spleen, improve the ability of
clearing carbon particles, strengthen phagocytic function of
mononuclear phagocytic system, promote the production of anti-
bodies against sheep red blood cells and increase ConA-induced T
lymphocyte proliferation. Moreover, OLP also increased gene ex-
pression levels of immune-related cytokines IL-2 and IL-10.
These studies indicated that OLP could enhance the immunity of
mice.

Keywords: Ophiocordyceps lanpingensis; polysaccharides; im-

mune activities

2P LB (Ophiocordyceps lanpingensis) N It 4F Ok
R BB B R, B O R MR AT R L R R
FIEBR AN BA BE PR 5 TS N BB T RE
U5 S 47 Ak A6 A B 5 A AR DY L IR L i g vk
B IR B v L 2T 4R L SF R R 1 S g R e kA
FLOT VR AR AR S S A Y R 22 B R A T 5 R
WG R A R MmO
BOHR AL M BTAR G, £ 45 oy T CE RE ] RL M B pE 4
GraER,

B AU 22 B R R TP SR IR 2 L S BT Ay T
BB o ROE REATRAE T S OR B R A 5 N 8
ARG v B 5 e 0 SRR AR U i L WA 2 PR P
B COLP) 358 S 9 Sy DI RERUAE T, S 2 P R B iyt — 40
W98 I K SR AARHE

1 MrHSJ5ik
L1 ARSI
24 1« 2 2% T K 2 B O 0 Oy 2

145



146

2B 5% % EXTRACTION & ACTIVITY

N L S AT e R N A L N NS S e
Y E RN ARTT A EILRE

BALB/c /NE: SPF %, f& T 18~20 g, 4" F W IE5
g SCXK (i1)2015-0001 . i1 5 K A A W B AR AT LA 7 5

S CBR(TEA) VA5« o A7 4l 7 25 42 141 4k 27 15051
AR A

PR IO 1z 4 A 8 Y 9 1 B R 2 R A BR A

J] 5% (ConA) : £ H Sigma A\ # 5

245 LA (SRBO) « v [ B2 g L 1 200 4 5

VR Syt - AL RU S AR AR ) ) s

Trizol i & 0 5 55 & : H A Takara ¥ AR
NGIE

2410 M S 3913590 £ - b 5T Solarbio B M RLE A BRA 7 5

SN PG E R A MEEE R NG AR AR TR
R IR A
1.2 K 5&&

A TE R B 0HL : ST16R %Y, 38 [ ThermoFisher Sci-
entific /A 7 ;

7 Tl O 2 TR 2 XO-SMI100 8, 5 5 S Ik AX
il A FRA 5

W B 0, A : PL-GPC 50 %, 5% [ % $E 16 FL £ 47 IR
NG

BB FAX - GC7890 B, 32 [ HE (BB A IR A #l 5

L B 07 48 21 4 S % % - 8700 %Y, 52 [ ThermoFisher
Scientific 23 ] 3

B R AL : MMC-GZ-010 %I, 2% [ ThermoFisher Scien-
tific 2N F) 3

2 HN 3966 3 . MLtrospec 2100 pro &, 3 F Am-
ersham Biosciences 2\ f 3

TR BR S R E19TIR AU, 5 [ 4 76 WA+

M 43 B A% : LH750 B, 3¢ [ 0 o & 2R # A R

NGIR

&l

g B2 B #L . HM325 B, 56 [ ThermoFisher Sci-
entific /A 7] ;

S ¢ 06 & | PCR {Y: LightCycler 96 &Y, Fi +
Roche A #] .
1.3 HiE
1.3.1 PPt Z AR AL N 22 I mORTA A S Al K
FRRR L 1010 (g/mID R A WhkiZ 32 2 h, SR 5 3178
AR B (160 W, 45 °C. 30 min), 2 500 r/min B 0>
15 min, |34 OEZE 2 IR IRBUY 25% . TS K & B DL AR
W14 SEATREDTAE B .4 000 r/min E5.0 10 min, YT HE
TS R R A M 2l K , 8 3 Savage LD R E A .
FEBEMNT 2 d, U TR RIAS 22 Bt B2
1.3.2 PP R PR

(D 4y F 8 RS E L, G5 H: phe

B 2248 | 2020 F 6 B | RaSH

nomenex PolySep-GFC-P 4000,7.80 mm X 300 mm, #f £
520 pLoHEE 35 °C,

(2) BABEA B K & = R ] GC-MS . @3k 4
HP-5 S A @ 35 AF (30 m < 0.32 mm X 0.25 pm) . #E#¢ &
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FRA AN A2 FA TR FE. P<0.05 XG5
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IR OLP 43+ &k 3.2X10° Da, W& 1.5% 2
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Table 1 The primer sequences used for gqRT-PCR

R FER RS FIFE(5'-3"

F:GCAGCAGCAGCAGCAGCAG

IL-2 NC_000069.6
R:GCCGCAGAGGTCCAAGTTCATC
F.CTATGCTGCCTGCTCTTACTGACTG
IL-10 NC_000067.6
R:GAGTCGGTTAGCAGTATGTTGTCCAG
F:GATCATTGCTCCTCCTGAGC
Pactin -~ NC_000071.6

R: ACATCTGCTGGAAGGTGGAC
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Figure 1 GC-MS chromatograms of monosaccharides

standards and OLP
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Table 2 Monosaccharides composition and contents of OLP
415y AREEFE/min ARXSE R/ %
HEbE 29.735 13.38
L 29.982 5.31
koL 30.343 81.31
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Figure 2 FT-IR spectrum of OLP
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T4 T I . B b M/ A R S bk A PR bk EL A A ik
ECL 20 Bt %% 4, 21 6 8 43 1) L % R AL 52 45 A 3G Bl . A R 4
BTN R 22 45 T RS H0 0 9 B2 4 i A L HE B A
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Table 3 Effects of OLP on immune organ index of mice

7/ [LEEE P R4 %/
2415

(gekg ') (mgeg (mge+g ")

s — 3.6440.15 2.0540.25
LT 241 - 2.5040.20% 1.5140.15%
OLPL 41 0.3 2.65+0.15 1.7340.11
OLPM 4 0.5 3.084+0.33* 1.7540.54
OLPH 41 1.0 3.1540.27* 2.1240.15*

T #FRREEAAMEZERBE(P<0.05); « FRE
ST 21 A L 22 5 25 (P<C0.05)
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Effect of Ophiocordyceps lanpingensis

Figure 3

polysaccharides on mice spleen ( X 100)
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ik, 5iE R SRBC IR G Ja - AEAMA 1 2 5 F 7] DL i
PR 23 18 200 0 0 L £ 8 3 20 440 i A RG2S B 2 B R I
e T AL R AT . R 5w, S s 41
Lb o 1S R 20 335 1 23 B 4K S 35 I IR (P <C0.01) 5 15 458 80 24 A
Ll 2% B HURE 22 0 25 24 41 A0 T I 2 BRE KK B 45 2 R0 I A 4
TNz, OLPM 41 #1 OLPH 20 3% fin & 5 3 (P<<
0.01), it BA 2% BF 0 228 AT LU (3 /8 BB 2B 1 40 i 1Y
PR IR PR AR AE — E TR B b SR ML A 1R R
B g
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Table 4 Effects of OLP on carbon particle

clearance of mice

25 M/ (g kg™ EE R
= A - 5.3240.48
7 2] — 3.90+0.57% %
OLPL 4 0.3 4.314:0.77
OLPM 4 0.5 5.04+0.69*
OLPH 41 1.0 5.384+0.74

T % # IR 55 A4IH 22 Bk B 3 (P<<0.0D);
* Fon SATRIZH AR b 25 S B 3 (P<T0.05), % x
Fom 5 BRI A L 25 SR B 25 (P<<0.0D)



&M | Vol.36, No.6

R5 ZIFEAESHE/NRIAGERBBRYE M
Table 5 Effects of OLP on antibody forming cells of mice
205 FlfE/ (g kg™ D) TS I %5 B A

EREE: — 123.4+12.63
RLAI 2] — 75.7+7.13% %
OLPL 4 0.3 88.0+10.38~
OLPM 21 0.5 99.0+8.21" *
OLPH 41 1.0 100.3£10.63 " *

T8 2 RR G AL 2 B B 3 (P<C0.01) 5
x Forn SR A L 25 S 3 (P<0.05), % »
Fn 5 AL A H 25 AR B 3 (P<<0.01) ,

2.6 3t ConA i 5 #/IN 5% ik BB 40 B % 1L A9 3 T

ConA 553 T itk L 20 M (9 3% % 2 — ol e 780 (4% 40 Jd 4
RE L OB 2 R T B A0 i S 5T R A A e S 5T
M3 6 A, 525 A H A R AL BT I B 40 A 4
AE 7 W 3 AR (P<C0.0D) . 5 B 20 A e, OLPM 4 fil
OLPH g4/ BT i B 40 Al 1) 386 7 BE 0 39 8 35 38 & (P <<
0.01) , & HH % B 55 2 % 7T L) Big 36 IF 8 Mk e %t/ R
ConA 553 LUtk B 200 A 345 408 152 o s o 1) 0 461 LA P
it R AL AR S A0 e R T RE AR A
2.7 HNERARAE T i B 40 B FE HA B9 82 i

20 0 309 S 3% 52 4 284 1 L A% 40 M 1Y) 18 4 TR A0 T Gy
o B AN 4 34 Ly R 4G Go .Gy S I G,
Hoife ST R Z /2, M7 A, 5504
HAEE S BERI L /N BT Bk EL A A S 0] A ER 1 R AR (P <<
0.05) , 15 W B 04 Wk e 375 3 114 G 28 0 okl /I BT 9 B2 400 i 1
I 309 S 0032 S0 10 40 0 s AR T 0 g . S
FAEG, 22 P R SR AN B T W 4 S 1 il ¥
B H OLPHZ 19 25 7 B 3% (P<C0.05) , K W] = 4

F6 Z=ZWHHEZHEI ConA BT /N IR B 40 A
HBURBMZIE
Table 6 Effects of OLP on ConA-induced spleen

lymphocyte transformation test in mice

24 5 /(g kgD 1%/ %
sk - 0.95+0.19
[EE - 0.56+0.06%#
OLPL 4 0.3 0.6840.09
OLPM 4] 0.5 0.924:0.10" *
OLPH 41 1.0 0.9640.11" *

t 2 2 FRS5 HAUM 22 5 B % (P<<0.0D) 5
* FRon G 1 25 S 3 (P<0.05), %
FEoR S LTI 20 A b 22 AR B 2 (P<0.01)
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Table 7 Effects of OLP on T-lymphocyte cycle
it/ Go/Gi/ Gy/M/
20571 S/ %
(g+ kg™ % %
2 H4 — 70.8545.60  12.0743.75  17.0840.97
TR L] — 72.8341.99 7.554+2.83% 19.6242.87
OLPL 41 0.3 73.041.02 8.20E1.42  18.7641.35
OLPM 41 0.5 75.0540.95 8.80£0.76  16.1543.02* *
OLPH 41 1.0 74.2240.57**  9.1640.69* 16.62-0.49 " *

T ERKARETAAME 2R B (P<0.05); x R HHEY
A 22 5 3 (P<<0.05), % » R8RS A H b 22 Tl
2 (P<<0.01),

HURE Z2BEE T Ik O 200 MR 0 A — e A 52 I B 2% i 20
P B et /N LT 9 £ A 0t N S 30T A A ok 4 A L 42 1F DNA
A R B IE TE  BE— 2 0] 22 B o BT 200 X ALK e g
JI R TH AT R A 4 T Ak O A0 B Hi ke SR
2.8 IR IL-2 F1 1L-10 BEEFRIEH

1L-2 & Thl B4 1, 5 T 3k O 40 i 200 fi S 390
MGy S s A 5%, BT AR A6 T 9k B 4 i s
H 3R 8 Al 52 A AR LG BT RL 20 /)N BN by T1-2 B K]
B R B E AR (P<<0.01), il OLP J& 1] L) g 2 54 i
T11-2 JE R A 22 3k i (P<C0.01) , 22 B B 2 0 A A7 Ak 2 55
SN AN R 1L-2 B3R R RK . SaaniE
Je 58 000 45 L AT s =2 P o RE 22 0 AT e o 4 i 112
B9 43 Wb 2 ) T 96 B0 4 i %) 40 B ) 400, 42 4 DNA 65 8 i 4
i 1G5

IL-10 gy ZFp 4 it = A4, 6245 Th2 4 8 A1 Th3 41l ,
2 — i 55 G e R DG 1 22 A M A R R B o g R T R
PERY CD41 T 4t ffd 7T 38 2 58 45 30H0 40 MR Mt 1L-10 f 471 1)
AR PR, i 22 B s R 2 ] AR N TL-10 A 36 A

®8 ZIFHMESMEI/NR IL-2 F0 1L-10 BERXRZM
Table 8 Effects of OLP on IL-2 and IL-10 gene

expression levels in mice

20 5 FlE/ (g kgD 1L.-2 IL-10
I EE — 0.99840.056 1.00140.025
Rk - 0.338+0.172%%  0.57940.091%
OLPL %4 0.3 0.758+0.116* *  0.59740.088
OLPM 4 0.5 1.10240.1417 % 0.741+0.183
OLPH 41 1.0 1.56540.260* *  0.787+0.214

T #FREGSHAMELER BE(P<0.05); # £ RR 54 H
A HE 22 M B 2 (P<<0.01) 5 % x R AL 1L 2% 7
W 5.3 (P<<0.01),
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