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Pt /S B R TS PR R R T, B AR AR
PEAE (/I B o 5 B e o B 50 ML 4H 8
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L E ), BT SIS sh ) SR Y B 2 G T
b KA B 2R B 4 (IDSYXK2017-0005) 41t #E | 3F:
A HbRE /N B 35 T TS s B (B .23
C+2 °C, 1B :50%+5% ,12 /N HR B SEHE G 2R ) |
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FAERY  OE & VR TSR, e R iR AL 4T
ROk , 43 60 H i , % 3 & T T A4 1 .

TMWE ; AR 48 52 56 22 S i A 5%, B A FER (200
o) 52K (6 L)IR A ,20 CHEH 2 h, B 75 0%
T, 1680 CFIR-AT, % H
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O BT TR TSR B 2 E A 40y, IR 7E-
80 CHAF, & H .
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K544 (n=10): IE & X HE 4] (Normal control
group, NC), BIHEIXIHEZ] (Model control group,
MC), BHEXT B8 2H (Positive control group, PC),#i
FAR IR K IEY A (Tricholoma matsutake water ex-
tract group, TMWE) FlAN /K $2 4 5 F 4 (Tri-
choloma matsutake water extract —crude protein
group, TMWE-CP), W&l 1 i ,NC Fl MC /)
B S 0.2 mL 3£ K (0.1 ml/10 ¢ BW,
Body weight),PC 41 H 25 mg/(kg-d) LMS!,
TMWE 407 H 200 mg/(kg-d) TMWE ! TMWE-
CP 4457 200 mg/(kg-d) TMWE & H % &
24 TMWE—-CP (64 mg/(kg-d) )W H 4b B i 56 &
5, B3 didsk 1 BONRURBTR B2 S
W, TEHE B AL BERHE 29 K 30 KR NC 41, HE
B A /N BUE I FE ST 50 me/ (kg-d) CTXPILL 3
ST/ BRI RS | £ 35 K58 ik e — IR 4R 24
J& B A /N RSB ANEE K 12 h 4% IR BRIBUI O 250
MR LAWCER LG, SUHE AL AL FE /N, W R I
Ji LR TFE T 0 B0 P IR AE-80 TR R
&R
1.3.2 /NEURBT i K e B RO e 752
B HE AL BRI R] R SR D A 0 S A 2 /N B
TR EVES R A b A R 1 YO B IR R B
HEEHR R, SUMEBLALE AL FE /N L, R /N B
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Fig.1 Schematic diagram of the BALB/c mice experimental design
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min (T}) A1 10 min (T,) B AR & ik A 45 B i 20 L,
SRIG 5 2 mL 0.1% 8k BRI WOR A o 7€ 600 nm i1
KR E RS WAL T, M T, A OD (i, 0 A,
Ay U2 ml 0.1% Na,COs 7EZS . R SHE MG
LKL FE/INEL, IR /N B S IDE | LD I A
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P PBS ™ — U R S s O FR AU 0 R
JE R G Gk 200 B AR 57 A B 5 A0 A 2, Hank s

WGV 3 W FH 2T 40 i 24 ik 5 b i Ak A0 I, 50
(1000 r/min, 5 min) 2% FRET 40 K 240 fd F RPMI-
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s o 4 o B 2 2% 100 N /mL, SRJE K 180 L
I 24 i L AT 20 L Con A %70 3] 96 L 40 s 15
FEMU, ff Con A BUBRZAUE N 5 wg/mL, 55 HL
200 wL. RPMI-1640 58 4 K5 32 AR 25 (I X IR . 96
FLAN MBS FE M AE 37 °C 5% - SA AL R 15 7246 vh g
B 48 h, EBFREE AT 4 h, 1 & FLP A WST
OKIEPE DY M R ) W, AR SR 3% 4 b, a1
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1.3.6 iR kBB U I (Delayed type hypersensi-
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0.2 mL 2% (fRF15%0) SRBC (2 1x10° ~4ijiEg)
HE4T DTH R K, I 4 d J5, R R R
(0.01 mm )il & 72 J5 JINHY IR B, SR )5 10 /N BRUZE J& R
I 3R R S A A 2 1108 4R 20 pl
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JELRE (D 3 kWO XA ), IR 15 B B i KI5
25 LU DTH AR,
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ue, HCs)PRyMiE 7e0E B A PRZE AT 4 d, B H
/N BRI s T 5 0.2 mL 1 2% (12 43 %4 )SRBC %
W, 4dJa,/NERHR RE SR ol , P 2 3% 1L (HC) o
B, M1 ml SA Z2 i B 20 pl i, HL 1
mL Fi B L35 FE 0.5 mL 10% (1R F1 5 %) SRBC
B 1 mL K BAMA (1:10), 78 37 CAR I H i
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min) B 1 mL E3%, A 3 mL AR, BHAPE XS
HEAL 435 A 0.25 mL 19 10% (#8153 %0)SRBC
B 375 mL # KL, WRIRA IR E 10
min, & 490 nm T OD {H . HCs, BOTHE A0
T

_OD gg g g o
HC50— ODeure. X*ﬁ*—?’flﬂﬁ (4)

SRBC
1.3.8 I3 S REEREE 1 (1gG IgM) B 5 1L 35
IgG IgM J3 7 >R FH Ml 366 H 932 18 BT 4 v A 0 5] 4
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Ab I B OD fH, LT 1M TG ¥k AR 4 b
(i ES =
1.4 SHHFEDH
I 58 $4 4% R I Origin 2019b ,SPSS 25.0 #41F
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Fig.2 The effects on immune organ index of TMWE and TMWE-CP
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Fig.3 The effects on body weight of TMWE
and TMWE-CP
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HAREZERD
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P TE bk 40 L HE S S5 %5 (400 ) . A L Z T, MC
ZH 1 I 4 (100xA) # i 38, A= & 0 (100xB) 2
[ ORANE L [ N ol E R N R e R
B, Tt TMWE 1 TMWE-CP %4522 1 1, H
Z PR B A L MC 352, 42 (100xA ) # F 58
B A KR T A (100xB) , K EL 41 A 40 R
2L HEFEE T B (400% ) , H LR BLL-F #:38 NC
4., WA, 5 TMWE 404t , TMWE-CP 21 ik I 41
JLHES B R R i 2R (400 ) BAE &
(100xB) filt 5 B FE A1, 2 01 TMWE X Jg fIE 463 43 19
WAL ROR LS 25 | TMWE Fl TMWE-CP (T 5
AR AT CTX 75 3 0 BUIE 40 2345140, — 3 &
I ¥ B i 5 AR B VR T TMWE 40 43 el 3 44
R G,

R AE L 100x ,200x 400 ; NC « 1E 5 4 HEZH s MC 2 A5 6 HEZH s PC L PR XS JRAE s TMWE AR K $2 ) 41 ; TMWE-CP - A ML 8 1 40
E 4 TMWE #1 TMWE-CP 3$ /R AR RBE4H R E T B %
Fig.4 Effects of TMWE and TMWE-CP on pathological changes of spleen in mice
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AT AR 5 M A S o S T 3k 2 A T
PR — IV 20 A 0 R ) A 22 B T vk A5 SR
B 5 fTs , MC 470N U I 200 Jf 75 s 5 40 5 NC 4l
FH G 53 T B (P<0.01) , X R B {41 CTX 1] BEAIK
/N B B BORL G BRBE ) . 5 MC 4 AH [, TMWE F1
TMWE-CP &b 3 58 % i 25 46 = S g2 40 1 /)N B e
WORLI R e 1, L4 R LA Giit 2% 22 5 (P<0.05),
it £ B TMWE F1 TMWE-CP 4b B ¥4 G 1% i By
JEE e CTX By S 0 HIAE T, DU 3 s HLAAR 4
SR, HA, 5 NC 4R, TR TMWE
At A g 0N BRI A A A AR D AR AL
BB FENT TMWE-CP 4 25 4 ¥ (P<0.01) . 45
REY] TMWE FEPUA AR =ty o i B A R
U R AR BT TMWE-CP,
2.4 TMWE #1 TMWE-CP X % 4% 1 il /]s 58 B ik
F 400 A 4 1 7 R B B2 )

WE 6 FiRs, 2 Con AESJE ,MC 41/ %
PP L 24 i 3 7 % W 3 B AIK (P<0.05) , R W] CTX fig
% 7 A M A R BB SRR T,
TMWE Fl TMWE-CP 24 bk [ 200 Jf 18 5 2%t 2 55
T MC 4, thitEWE TTMWE 1 TMWE-CP 1]
DL 3 0t CTX A B 5 | 14 /0 BRI bk £ 4 it
G R EARAE ], 5 TMWE 240 i, TMWE-CP 41
/I BN A £ 400 3 e R R L DA RS R R
TMWE 1 TMWE-CP 20 73 X S 5 41 i /) BBk 2
20 M G 5E B A 3 B R T TMWE-CP 41 43 75
VAR A T 24 484 B0 1) A48 L S 28 K L T i
2.5 TMWE #1 TMWE-CP st & & il #l/NRIR &
BEH RN (DTH) KR

B2 Ml /N BGR % 78 S g 25 SR an 1 7 B
7N, % SRBC £ )5 ,MC 415 NC 41/N A9 DTH
KOV 22 7 B it 2 5 L (P<0.05) , 3= B 55 70 4
SR AR, PC A K452k dl 5 MC 41/ B DTH
K22 57 B 480t 2F L (P<0.05) , % B TMWE
I TMWE-CP $4) e f% b 2 3 5 4 5 PR 38 B0os0n; T
LA S 0 b B 2 B e e R, AN, 5 TMWE
A e, TMWE-CP ZH/NEL) DTH /K- 2 35 42 5
(P<0.05), 55l /N RNk B 40 b 154 5 7 Ak
fE RIS 2 kA —5, A LE5 R TMWE
K TMWE-CP 4143 ] 5 2 3458 T 40 e/ S 1 S s
NPEBE ST, B SR s I s LA i e T e

P<0.01
S i
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Fig.5 Effects of TMWE and TMWE-CP on carbon

particle clearance ability in immunosuppressed mice
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4, TMWE-CP A HHLEE (14
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4 Ff 38 58 i 1 Y 2
Fig.6 Effect of TMWE and TMWE-CP on splenic

lymphocyte proliferation activity in immunosuppressed mice
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CP. AL H 4l
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Fig.7 Effects of TMWE and TMWE-CP on DTH
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Immunomodulatory Effect of Tricholoma matsutake Low-temperature Water Extracts
Based on BALB/c Mouse Model

Du Hanting, Lin Songyi, Li Dongmei, Ge Qi, Chen Dong’
(School of Food Science and Technology, Dalian Polytechnic University, National Engineering Research Center of
Seafood, Dalian 116034, Liaoning)

Abstract The immunologic effects of Tricholoma matsutake water extract (TMWE) and Tricholoma matsutake water ex-
tract— crude protein (TMWE-CP) extracted from wild Tricholoma matsutake (T. matsutake) in Changbai Mountain with
low temperature water, were investigated based on the immunosuppressed male BALB/C mice induced by cyclophos-
phamide (CTX). Compared with the immunosuppressed model control group, the experimental results showed that TMWE
and TMWE-CP could slow down the decline of body weight, increased the splenic and thymic indices and alleviated the
morpho—pathological characteristics of spleen exposed to CTX. TMWE and TMWE-CP could enhance and restore carbon
particle scavenging ability, delayed type hypersensitivity, and splenic lymphocyte proliferation activity of BALB/C mice.
The serum levels of IgG, IgM and serum half-hemolysis concentration of both groups were significantly increased (P<0.05).
Therefore, they could enhance the immune ability of immunosuppressed mice from non-specific immunity, cellular immu-
nity and humoral immunity. In addition, compared with TMWE group, TMWE-CP had more significant immunomodulatory
effects in cellular immunity (delayed type hypersensitivity and splenic lymphocyte proliferation activity) and humoral im-
munity (serum half—hemolysis concentration and serum levels of IgG, IgM) (P<0.05), while TMWE group could better
enhance non-specific immunity (immune organ index and carbon particle scavenging ability). In conclusion, TMWE and
TMWE-CP might be used as potential natural immunomodulator of 7. matsutake, and has wide application prospects in
the utilization and development of effectivity—specific health products and immunomodulating agent of T. matsutake.

Keywords Tricholoma matsutake low—temperature water extract; BALB/c mouse model; non-specific immunity; cellular

immunity; humoral immunity



