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AR IL-10 A5, B 542 3 0 IE A= J IR A8 B AL M B 85 (SOD) | id AL A8 (CAT) | 4 Bk H Ik it A4 4 B (GSH-Px ) 7k
T Bk m B (MDA ) A & (P<0.05) . 4546 . REFB 4 4 A 20 4% M SR A B e 3T/ R e 98 2 fb o e B VR A | ) B 4% 2 S 9% 47 36

DR RAACA G
REW AR RAE; RAAT; ALK
XEHS  1009-7848(2023)01-0116-10

K%L (Rosa roxburghii Tratt) A # 2k Bk 3 £ J
ZARAE TR AR HERY AR R i R T AZY
AT R, RS M8 55 00, A4 A
b9 15 fE i (Superoxide dismutase,SOD) 442K |
ZWy ZHE E R N TR S AR B
XFRIAL TR ABETE, 2L 24 IO Ag (28 9 4%
FHOCHITE IR SE | H RTTSE A IR AL ELA B 1l 5,
PUE 1 U 1 5 AL AA T 2 T e RN )
RE S5 B,

REEHEHRE S, W R m M
EHENERZ - BHEERTE, FNE &2
T FA AR B RE RO PE o), BAAR Y 245 ]
RO, K T R B R ML BT R,
o MUK B 5 ) 55 2 A1, 3k 1 (Hericium eri-
naceus ) & & Z W 2 A IG R LS A R A
P, BRINEE, PR PRIIEE,; V4% (Pleurotus

YR B, 2022-01-12

E£TH: HEAAB¥ILSE S0 A (32130082) ; 1L74
ARHIT EZ RS F W H (20192AE191004)
1 Rl 2 5 B R T S0 A AR T
(SKLF-ZZA-201911) ; JL.V4 4 & A A 55 & 10
H (20204BCJ24006)

F—1EHE. HMEE B Wtk

BIE1EE . WU  E-mail: myxie@ncu.edu.cn

DOI: 10.16429/j.1009-7848.2023.01.012

ostreﬁus)ﬁé\%ﬁﬁﬁ \gﬁ\éﬁii%ﬁﬁﬁiﬁ,
HA AL, PUB 14 58 5092 55 D)% 5 4 (Lentin-
ula edodes )WRIB®ESE A KREHEAR 28 0
YT A G YA E SR Y R, HAg R IRDR, B
ZRKREZ R 2 WU R, A B W
AT B R He 2 T S DI RE

s 2B T R G B BT R A A
W WTFBlz—, R A L R AL A E H
W, AU TR SR BT R, B
PEZERYN L | 3 BB B B 108 77 2H SRR b
B, AR R MY R R B A W B R
BRI PR B A ) AR SR, X T
S TG R A B P T R TR AR 1) SR B U 3 P AR
TCAH AR o A T2 56 18 0o 1 3 A 2 10 i /) BB B
PRV ) 570 155 40 B 1Y BT 4 IR0 B 82 ) E R
SAALTIRERYSZE S T ) FH B R £ 1 e 5 D5
PRALEHE SR, AR R AL K £ TR A R
FHE 3 HE i FLAl

1 MBS FZ®
1.1 #E KT EE

IR R R R B, SN ES 2 2 A )
A RAH,

LR IR 28 (LPS) . J]1 G & 1 (Con A),



B236 H1M

A ZER R T A B T R e 98 A7 ) D RO IR T A A L BAL AR Ty 89 B e 117

& [ Sigma 2N A 5 3R R A7 e DK mE R i 25 0\L A PR
v F] ;Cell Counting Kit—-8 (CCK-8), 2 Dojindo
Molecular Technologies 7~ H] 3 JR4-1LiE, L3
Bioind /A 7] ; RPMI-1640 X572 % . PBS T4}, duat
Solarbio 2wl 5 /NEl TNN-a \ IL—-4 . IL-6 IL-10 if§
156 40 92 W 0 % (Enzyme—-linked immunosorbent
assay , ELISA ) i 77 & , s 00T L8 A 9 TR A R
O3 F) 5 R AR W AR i (SOD )l i 3R & L ad A Ak
2B (CAT) M % U50) & P9 8 (MDA ) ] € 12477
&AM H K A Al (GSH-Px) I i 10 &
AU R TAREOR ST s e alm o [ 4
Braligg .

R R V2 R B0 ML, 18 ) Sigma A W) 5 2T
BERE AR X , 25 E Thermo Scientific 2 7 ; 4= 4k 3% 33
M, BlEERGEEEASSAE, B TIES, M
AIRTECH 7~ &) 5 4 i 778 =04, 9 [ Beckman A F]
1.2 WY

48 1 BALB/c it /N, M40 £ (20 + 2) g, JH
% 6~8 Ji, W B I FE K 50 Bk LR S A IR A
" (VP ATHES : SCXK (1)2016-0002) .

1.3 o aRLLE

Tl 3% 2 B RNR EE (22 + 1)°C, 12 W12 h 1
FIOC/BARAEH . H R | POK AR 58 B 1
Ja G # /N EBEAL o R 6 21, B 8 K, 430l IE
N RRZH RARYGT BEZE | BA P o BR2H ROl AL T T
R b R B A BN R = L
1o BRIEH XN, o4 40 B TR 3 d
T 22 s T S PR R e G 80 mg/ (kg-d), 4Gy
NSRS RS RS E 30d, rRITEss
15 KNG 23 KU I TE 36 FRBEE L 80 mg/kg,
TEH X PR TR S S R K, RIRE 25 24 h
Jei SRR N #5 B  FH o

F1 XRJIVHKAREBHE

Table 1 Grouping and administration dosage
a4 REAE

I AT R 4E FEAMALK

AR X PR 2R ER LTS

P b % B 20 3w £ ARk 40 mglkg bw
REFB {& 7] & 28 3.9 ml/kg bw
REFB *F #l % 21 7.8 ml/kg bw
REFB & # & 41 15.6 mL/kg bw

1.4 ®iER

141 /NRPESIE RN E  RIR4 25 24 h 5
R/ UG SECSE , BUUE e A BER K BEE ), 8
R oK gy FRE AR IRZS 30 (1) THE IR A 48 8, £
75 ML A5 5 TR 4 5 i iR 95

v _ R T 5 (mg)
HE#SFE 2L (mg/g)= R (2) (1)

1.4.2 /NG A0 M % AL Se 0 TC R R AR U
SULIE , I PBS(0.01 mol/L,pH 7.4) 7%, #1F % | i
200 H 4 i, H PBS ¥4 vh ik E -t , & 3
WK, TCRRAE T, il 45 A M A8 v o V81 % A v
1 5%10° A~/ml, IAF] 96 FLEFFRMF , BEFLINA
100 L A0 LA . 43 5 A S8 R FR LPS ¥
(ZJFE W 10 weg/mL) 5% ConA I L (4 2
JZ 5 pg/mL), Bikas XA, AR 5%
B R 6 MR FL,37 °C,5%C0, J 548 h B 3R
48 h J5 , M4l CCK-8 77l & vt W1 45, Bic il CCK-8
MR G W, B SL R AL A 100 pL
CCK-8 IR, & T Hi g2 46 h 55 3% 30 min, T 540
nm {4 A0 W WO BE AR, KRR 2K (2) 158 R
AR,

ﬁﬂi%ﬁ‘éiﬂt(sn:%HOO% (2)

ELEE
1.4.3 /N ERUMEIAR TV A A A S0 3 R /DN UM Ak
B 41 i v B R 5% 10° 4~ /mL, HU 1.5 mL P40 i &
W, ZE EP &, 1000 r/min &> 5 min, 3 i,
1.0 mL. PBS 75 ¥E,1 000 t/min &.0> 5 min, % F1E,
B 2 W, G —IRFR KL 20~50 pl. PBS, &
BIMA anti-CD3, anti-CD4 5{# anti—-CD8 Fi{A %
0.625 pl, 7€ 4 C'F #6007 & 40 M2 30 min, il
1.0 mL PBS FfMI AT AL R, 1 000 r/min %
L 5 min, 75 E3E , H PBS T8 ¥k 2 ¥k, 4K 1.0 mL,
Yo Rk Ebuik, WHYESEE , 0.5 mL PBS B4, H
i 4 AL X CD3,CD4* Al CD8* AU 41 Jifd 3t 17 i1
IR A TR E 0SB A T
144 JBUEAAEEFIE  DATRE ) PBS 28 mfl
KT, WOE RN ZY, TR UK A1 T ik
10% 20 2151 7,4 °C,3 000 r/min B0 10 min, Y&
SR T, $5 IR ELISA 3857 S/ Uil |, 20 1)
Kl TNF-o JL-4 IL-6 F1 TL-10 )&

145 BrEbae e B fE R AN A,
T () PBS 2% b W il B 10% 21 2157 %%, 3 000 v/
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min &0 10 min, WHEHAR EFR, o0 0L R
SOD ,CAT MDA .GSH-Px 5 & #eAE UL, 2
B ALK

1.4.6 BUEGETHT SH I E g5 R LLOF B+
FR#fE2E (mean = SD) "7~ , &k H SPSS 23.0 4tit2%
AR AT BN Z ANOVA 4347 #1 LSD #3461 H
Graph Pad 6.0 #f4xf 52 56 45 RAE & 73 7 P<0.05
WA 225, P<0.01 B AW 25, R
SIMCA 13.0 ¥4 #E47 1805343 7 (Principle com-
ponent analysis, PCA), M 3& K EAK ] 45 25 X e
P2 S /IS BRUAH DG F8 8 1 52 1

2 HRS5HW
2.1 REFB 3t &l Hl/h R RER T

M2 2 AT, EREHT, A AL/ BT Y T
20.0 £ 2.0 JEHE Y, E LR 3 d J5, &4/ BN IR
Jo e ¥ R R R R AR L B W S (P<
0.01) 25 5, R UIBIA G 2 B ), & 1 Firgk 2 wf
AR S IR AU e, A R T R 2718
SRR AIAR L REFB | i 70 ek 2 7 A o k22 I
E (P<0.05) BEAG , iX AT AEJE th T H REFB, 34 i

—— PR R —— REFBAR7ft4L
—+— REFBfIG/IE4L  —e~ REFB/IA4L

—— EHRHEA
250 = BERHIRAL

TR
Body weight/g

0
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1 MNEERETHER
Fig.1 Changes in body weight

of immunosuppressed mice

T W I IR (A5 B A A ) DT 3L
LN ey e
2.2 REFB ¥ % & #l i /s 5 B 23 45 21 A &2 1
VLU 0 P2 Zh P A N R B AR, MALDE
& BRI JR 18 BB AE — 8 B B T S WML 1 e i
it MR 3 AT, AR R L 5 O R G BR LA
Lt , R UE i Z50RT U 48 £iobk 1 35 (P<0.01) T %,
i, B PR Ok e A ol /0N B A 928 T B 32 21 B S o
G e RS R R BT, ST AL A L, REFB IX

%2 REFB Az B/ RIERER N
Table 2 Effect of REFB administration on body weight of immunosuppressed mice

AT G HRE
JE i 5t B 4 21.49 +0.54 21.57 £ 0.62 23.07 +0.37
AR 2 RE 4 20.92 + 0.56 19.05 + 0.58" 21.10 + 0.40™
GRERS ] 21.47 +0.71 19.74 + 0.59" 21.15 + 0.48%
REFB 1% 7] %41 21.18 +0.50 18.76 + 0.91% 20.86 + 0.63%
REFB 7 #21 21.13+0.23 17.94 + 0.51% 20.42 + 0.84"
REFB & il 241 21.18 = 0.68 19.06 + 1.10" 19.56 + 0.59™

TE :#. P<0.05,##. P<0.01, 5 1E% X BZLAH L ;= P<0.05,%*. P<0.01, S5 AL AR L

% 3 REFB %Rz xf & /N R AT A7 16

Y% (N=8)

Table 3 Effect of REFB administration on liver, thymus, and spleen index of immunosuppressed mice (n=8)

ik 25 38 H/mg - ¢!

it

JHF B 35 45 JA M 45 PR R 35

B 5 A 51.18 £ 1.16 2.07 £0.23 6.62 + 0.86
A 388 4 46.69 + 1.69* 1.82+0.13 4.00 +0.17%
e % P8 20 53.54 £ 2.11%% 1.94 £0.17 5.64 + 0.68%*
REFB 1% 7] & 41 58.99 + 2.57%% 1.89 = 0.37 6.65 + 0.81%*
REFB +F #] & 41 57.67 + 3.34%% 2.09 +0.28 5.95 + 0.60%*
REFB & 7 &4 52.53 = 4.80%* 2.03 +0.37 5.72 £ 0.92%*

T :#. P<0.05,##. P<0.01, 5 1E % X BEZLAH LL ;= P<0.05, %%, P<0.01, 5H A G AL
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Fig.2 Effect of REFB administration on spleen lymphocyte proliferation in immunosuppressed mice
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M 3 AT, 5 0E 5 6 B2 AR L, BT X HE 24
CD3*H1 CD4*2 L 37 B 7 bl 8 3% (P<0.01) T B,
CD8T 41 L WAF i 1 i % (P<0.05) F K&, CD47CD8*
() LB AT [ S5 AR R 2 A1 EE  REFB 4557 2 41
CD3* .CD4*F1 CD8*T (fIf 7] 42 B &1 ) 20 M W7 Bf 5 Lb
8% (P<0.05) 34 i, Horp REFB b ) 62 21 1 550 R
B i ,REFB 455 5 41 CD4*/CD8*#Y HE {1 %5 455 74 Xt
M2 i 3 (P<0.05) T+
2.5 REFB 3t %% 0 il 2]\ 5 B2 A £ B [ F B9 5% i

& 4 AT, 550 R B LA L A R A
e 2 2 (P<0.01) B4 T 1L-4 1L-6 A1 TNF—a (155
R (P<O.O)HIN T 1L-10 i & &, S
ZHAH [, REFB 4 3 H5 20 ¥4 5 25 (P<0.01) FEAR T
IL-10 19 & &t ; REFB &7 5 240 1L-4 1L-6 1 TNF-
o LSRR REZ A HL B A (P<0.01) 22
5t REFB LA il i 41 B G i AE T, SR
EER,
2.6 REFB ¥ % %% # &l 71\ BR BT A % R AR 42 22
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Fig.3 Effect of REFB administration on spleen

lymphocyte differentiation in immunosuppressed mice
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Fig4 Effect of REFB administration on spleen 1L-4, 1L-6, IL-10, and TNF-a in immunosuppressed mice
GIEF XTI AL, BRI R MR A DU SOD i E (P<0.05) 427 MDA & 1 A1 Jif ki

PAE AR 4 R T BIE BT SR A 4 B, SR TG J 3% 22 5%

5RIRZH A H  REFB 4%

FH 4 CAT .GSH-Px 1 H—ERR,

fi%, 2% b REFB 25 25%F T 9895 /N Ryt Ak Th g B

* 4 REFB %425 3¢ % 9% # /1N B BT A B R B SOD,CAT . MDA .GSH-Px & 2/
Table 4 Effect of REFB administration on liver and thymus SOD, CAT, MDA, and GSH-Px levels

in immunosuppressed mice

BE ! CAT/U-mg™ pro MDA/nmol - mg™ pro GSH-Px/U-mg™ pro  SOD/U-mg™ pro
iigi3 JE At R 4R 84.86 + 3.44 0.47 £0.12 12.91 + 1.26 177.98 = 27.94
A 2 pE 4 65.11 + 4.53% 0.63 +0.15" 10.00 + 2.24* 130.21 + 35.19*
P b 2 8 4 76.39 + 4.87%% 0.58 +0.08 11.67 £2.77 188.06 + 25.50%*
REFB & 7] & 41 74.10 + 3.78%% 0.32 = 0.05%* 12.62 + 1.86* 179.45 + 48.08*
REFB F #l %4 67.88 +2.51 0.31 + 0.09% 16.49 = 2.55%* 192.50 + 23.81%*
REFB # # 41 65.08 +9.53 0.39 + 0.07%* 15.48 + 3.51%% 138.23 +49.22
J 1 IE A P 2 13.31 + 1.60 7.72 +0.92 146.54 + 6.05 41.71 +11.98
AR 3T RE 10.21 +2.82 8.32 +1.08 148.11 = 16.98 43.12+7.03
bk 5 B8 21 11.78 +1.30 6.91 = 1.05%* 165.30 + 6.41 51.01 +10.59
REFB {& 7] % 22.52 + 4.81%* 8.16  1.07 174.70 = 11.69%* 64.16 = 15.07**
REFB # # %41 18.73 + 3.62%* 7.70 +0.42 168.58 = 13.20% 62.26 + 12,44
REFB & # %41 24.42 + 6.01%* 7.14 + 1.15% 186.95 + 33.68%* 57.60 + 15.47%

#. P<0.05,##. P<0.01,51E % X BALA G ;% P<0.05, %%, P<0.01, 58 41A L



H23% H1 A ZER R T A B T R e 98 A7 ) D RO IR T A A L BAL AR Ty 89 B e 121
27 ETPCAHMRRABRLABEEZERIEL 53R 6 2H 3 i O T X BRZH (S ) AL R 2H

&S AT

Ry 1 — 20 T A R B FH A TR AR P i 5 B it
AATEPE iz Fl 2 00 BE 0, R 6 Fh 4 25401
22 P AL A AR b, AT FE LS (PCA) J5 ¥k
AT AR BRI, LRGN R 4 22 1) 9 4
PR 225, PCA 1350 B (F 5a) 7R /N [F) 45 26 41 i i
a3 AT 47 2R (K] 5h) R & 48 08 10 4 A i
AU 5 — B4 (PC1) A — 3 )43 (PC2) 19 5T
BRIEZ R 53.4% , BEMSHCUFHL R L& G 251
BARMRZ IR, 7 PCA 150 o 48 M FEAR

(W5 BRMEXT PR 20 (41 () \REFB {1 570 41 (%
) REFB m 5] it 41 (V& 6 ) Fl REFB &5 57 2 41
(560) . M 5a A1 BRY XS B AT (5 ) i 25 0L
BHAH AT A, m B S AT %4 1L-10
DL MDA & e Rn Bl T e RS
2 ., 1 REFB 25 24 2000 v (8] i 224 &, AH AR 7Y
YR R AL, FR A A AT RN A Y 32 DTk
HORIEL B AR, PUEALTE bR LA T Ik L A0
G A A bR, ES AR W] REFB 2@ of T 48
JL A %) A0 G028, R A S B R AR A R A

@ Normal
M Model
A Positive
W REFB-L
< REFB-M
@ REFB-H

5
S 0
o
3]
(=W
4}
‘s .ls 4 4 ;
PC1(0.287)
(a)
04}
0af
02
0.1r BERson Ngﬂm 1-10
X ) (@]
N Bgcar BaBRCSH-PX %
g Frimm Ficsu-rx TR
X o ot @ O R
g 3, . Lk :
&~ 02} Frigsop
Q
Qo TNF-a - 33
-03f RER 00
FriEcar ®
el ugmu 1.,.4 au:aa
0.4 0.3 0.2 0.1 0 e .
PC1(0.287)
(b)
5 AEKHGMEEMEI/NRELIER PCA2HESE (a)ffmEE (b)
Fig.5 PCA analysis (PC1 versus PC2) score plot (a) and load plot (b) of different administrations

on immunosuppressed mice related indicators
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1B DA B i = i D Re M Bk B 2 AT Y B
5 A5 R R T RE S 2 i A I S B R T T, AN 2R
AT R e RIS R NS i BT 2T SR 081 i R
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REDIRE , 14 R G P58 FRTE P o AR S 56 o 22 O
T SR VA B O ) A B 2 A o) /D BRORE AR PR A T
TR AL Er P TR A T VTS A ) B 9 1A 5 0 e

B I35 3 G S LA B 338 I 2 1 G P T i ) o
ARG, R PERSE 0 RE AN N A0 E 43 T A Y,
JRREAE A T B bk CL 200 i 2R A L 2 5 Ho 2 1 24 1Y) i
B, AT AL T 40 A5 00 4 M e e A B 4 A A
S VAU B 5 R AR T S A DR T G R
ok frle 2 [ 137 A ST G S 40 k) /DN BRURSE A A kg i UL 1) F
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TR, TS AR SS /N BUAR BT e
T6 50 T/B 41 i 38 5 43 Ak 35 2 B @ AIC F 1 5 4, Ut
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PRI EIRS TS NS S S A
47 R o) K e 2 400 ) /0N BRUBEE VA 2 00 3 5 A Ak,
P G A B TR B, AR e T VR TP T
WEBaSER G AEAESRIAE RGN AEYE
PE NS5 S e I/ B E IR s 2 0 IR 20
WHZHECHE = FHIR AW, R 1 n fk

-

] /0 BRI 4 8 5, R AR TL-10 ZKF- Bl f i
il /N B S g8 e 1

P AE Ak J G2 DU TE 5 8T BR A 2 AN ]
), 38 H G LT, 1 P % (Reactive oxygen species,
ROS) 97 A= 5Hi S Ak 7 1 3R 4t Z [l b T —FhoF
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5 R AR 31 A T 4 1 A A T T SR
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AP AL N RS RS AR TR e e
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Effects of Rosa roxburghii & Edible Fungi Fermentation Broth on Immune Function

and Antioxidation Capacity of Immunosuppressed Mice

Xu Dechang, Hu Jielun, Zhong Yadong, Xie Mingyong"
(State Key Laboratory of Food Science and Technology, Nanchang University, China—Canada Food Science
and Technology Joint Laboratory (Nanchang), Nanchang 330047)

Abstract Objective: To study the immunomodulatory and antioxidant effect of Rosa roxburghii & edible fungus fermenta-
tion broth (REFB) on immunosuppressive mice. Methods: Immunosuppressed mice models were established by intraperi-
toneal injection of cyclophosphamide. Mice were randomly divided into 6 groups: normal control, model control, positive
control, and low, middle, and high dose (3.9, 7.8, 15.6 ml/kg bw) REFB groups. REFB was gavaged for 30 days, and
body weight was recorded daily. At the end of the experiment, the immune organ index was determined, the proliferation
of T and B lymphocytes was measured by the CCK-8 method, the differentiation of spleen lymphocytes was detected by
flow cytometry, the level of spleen cytokines was determined by ELISA, and the level of antioxidant capacity of the liver
and thymus tissues was determined using the antioxidant kit. Results: Compared with the model group, all the REFB
groups had significantly higher immune organ index (P<0.05), increased proliferation rate of T lymphocytes (P<0.05),
and promoted differentiation of spleen lymphocytes (P<0.05). Gavage of REFB could increase the spleen level of 1L-4,
IL-6, and TNF-a, reduce that of IL-10, while significantly increase the liver and thyme levels of superoxide dismutase
(SOD), catalase (CAT), glutathione peroxidase (GSH-Px) and reduce that of malondialdehyde (MDA) (P<0.05). Conclu-
sion; REFB could effectively alleviate the inhibitory effect of cyclophosphamide on immune function and enhance antioxi-
dant function in immunosuppressive mice.

Keywords Rosa roxburghii; edible fungus; immunomodulatory effect; antioxidation



