rbﬁ% Guihaia Nov. 2019, 39(11). 1573-1582 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw201808009

SIcig . iES, WEE, AR, S B UUR 2 BB I R OT B0 e e R B S s I RE R SE W ()] )T PEAE S, 2019,
39(11) . 1573-1582.

ZHANG HQ, HUANG QY, ZHENG GJ, et al. Effects of Siraitia grosvenorii polysaccharides on immune function in immunosuppressed mice
induced by cyclophosphamide [ J]. Guihaia, 2019, 39(11) . 1573-1582.

TNRSEN NGB RE
1 31 /N B 2 9% T RE BY 52 i

Kiga, WHH, B, $RE, BAR, KER

(TP RBRIME A BE T P8 i Mk P R R (R A VR A 2 B SR S B i S, T S22 532200 )

& E . ORI BB BE R AL, AR B DR ZHEHIC =R 4 (25,50 100 mg - kg ) FIAEE
WKL 2 | SR I I 3 S AR ISE A (20 mg - kg™ ) R N7 S 3/ BB B 2 B 45 25 14 d J5 I 45 41/
BRI e 8 B 4R A0 BV HR AL (K) A WEHEE () T F1 B bk U0 200 Jf0 38 G 7K SF- i B2 = 5005 1l {1 ( HC, )
DL B AR BE R 1 G (1gG) A EBRAR A M(TgM ) \TIL-2 1L-4 1L-6 TNF-o {1555, FF ULER M 20 S U 5281k,
%8 PR Z B S e I /N RO 2 DI BRI S, 45 R W B DUR 25 47 1 41 (25,50, 100 mg - kg™)
Y16 5 25 B e S e Ao /0N BR324 B 8 B B0 E (HC, ) B bk B 400 B 1 58 A6 7, B 0 AR IR 5 e i
JE | I 1gG TgM IL-2 1L-4 \IL-6 \TNF-o i) &, BOURZHEH | w5 541 (50,100 mg - kg™ ) BE W3
HESR T I A0 B S SRR ), B R I TE R A (K) AR REFR A (@) o MUEH SR B A4 SRR B DR £
AT AU 2 S ot /0N BRURBLUE P B 07, 3 3 P 25 U SR 22 W e P 0. e e A ol T i o S8 G 2 41 ) BRUAY
B EIRE

KGR BOUR, indl, N, HEEBE, 26

hESES: Q946.3, R932  CHEFRIZAD. A XEHS: 1000-3142(2019) 11-1573-10

Effects of Siraitia grosvenorii polysaccharides on
immune function in immunosuppressed
mice induced by cyclophosphamide

ZHANG Haiquan, HUANG Qinying, ZHENG Guangjin,
ZENG Zhenfang, XU Danni, Nong Keliang *

( Guangxi Colleges and Universities Key Laboratory Breeding Base of Chemistry of Guangxi Southwest Plant
Resources, Guangxi Normal University for Nationalities, Chongzuo 532200, Guangxi, China )

Wi B 2018-12-25
EEWMAB: | EETT 06 &R P LT RE S 2T H (KY2016YBS517) 5 7 P4 R R IBE = B AHAF I H  (2016]X001)
[ Supported by Basic Ability Promotion Program of Young Teachers in Colleges and Universities of Guangxi Education Office
(KY2016YB517) ; Scientific Research Foundation of Guangxi Normal University for Nationalities(2016JX001) ],
YEB®IT: Sk (1987-), 5 CHJE) , 7 U $k & A, 801, PEI, 9F 58 75 1] S SR 4R 7 W 00F 9 I HG g 00 B A IF &, ((E-mail )
zhq472401152@ 163.com,

TBEEE KR, B R N 21k, ( E-mail) nongkeliang@ gxnun.edu.cn,



1574 OO0 M W

Abstract ; In order to study the activity of Siraitia grosvenorii polysaccharides(SGP) , specially its immunoregulatory ac-
tivity, Kunming mice were randomized into six groups, including normal group, model group, SGP groups(25, 50, 100
mg « kg ) and levamisole group. Mice were injected with eyclophosphamide (20 mg « kg™) to establish the immunosup-
pressive model, then all groups of mice were treated for sequential 14 d by giving different dose of SGP. Effects of SGP
on immune function of immunocompromised mice was studied by detecting many indices, such as thymus and spleen in-
dex, carbon clearance index, phagocytic index. Some indexes liked ear edema, the concentration causing 50% hemolysis
(HC,,) , the proliferation ability of T cells and B cells, the contents of IgG, IgM, 1L-2, I1.-4, 1L-6 , TNF-a were also
be very important parameters to measure immune function. Histopathological examination of spleen tissue also was ob-
served. We found that SGP groups (25, 50, 100 mg - kg') was significantly in improving the thymus and spleen
indexes. The concentration causing 50% hemolysis (HC,,) was increased effectively. The level activity of serum hemoly-
sin was rising compared to model group. Data also showed that SGP groups(25, 50, 100 mg « kg™) could significantly
reduce ear edema. Experiments showed that the proliferation ability of B cells, the contents of IgG, IgM, IL-2, I1L-4, IL-
6,TNF-a were improving. SGP middle and high groups (50, 100 mg - kg ) also could significantly increase the carbon
clearance index and phagocytic index, and enhance the proliferation ability of T cells. Spleen tissue damage induced by
cyclophosphamide was ameliorated according to the histopathological examination. This indicates that SGP can signifi-

cantly improve immune function of immunocompromised mice.

39 %

Key words: Siraitia grosvenorit, immunodepression, mice, cyclophosphamide, polysaccharides
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1.1 LY 5+

ELHI/INE, SPF 9%, i M &2 (A B 18 ~22 g,
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MABRA T ;M K (FERE AR AR
Al) s GL-21M = 3 B oL (R VDI ES O LA PR A
")) 5 348 (B S Sanyo MCO-15AC, FigE B #
FABRAF) ; AMR-100 4= [ S bR 5 B 42 (BT
WAL ES A B2y A ) 5 waters1525 15 B0 AH 235
Spectrum 65 UM B 2T 4RG3 (3 Perkin El-
mer 2 H] ) o

1.3 Fik

1.3.1 FRR S & bbb o E4a
oA A EMNE BURZHEH&LTL . PN
HHHRELL 40 H O — 3 7K $2 E U8 e 4 — B DL
—Sevage 7% Fi & 1 it — AB-8 B J§ A1 Sephadex G-
100 7 SR BHEE S AT 4 3 4l Ak — 3% VR T B — K il 2
DURZME ., BRI KBr JEH G AT 40408
T AT, I 400~ 4 000 em™ SR E G HESE
(2015) By 3% 25, 32 FH PMP AR AT A= = S0
ORI WU 2 B AR L, R R B —
TRIRVE D o B IR 20 & i, AR BAE S % e
25 (2018) 7 %,

1.3.2 #4525 25 SUO0 /N BB AL 43 5 0E & 41 A
AU, ZE TR e 2] S0 B U 284K b s 4
BRIE R AN, Hoh 2 /N RGESE 5 d I s v G o S i
IR W (20 mg - kg, B ST G g
/NERAEAY ( Manepalli et al.,2013) , 3R 5 42
TREWR I 2 /)N BRE 8 45 245 2 R WK e, 57 5 20 mg -
ke s B Z MR, b a2 43 0 B 25,50
100 mg - kg VE B 4524 BB FLE & 4N 4G T
GHRBEMK, SFA/NRAAHR VIR, ELSH
Zj14 d,

133 DRALFEZERHEHNT KL HBEIL
B 10 HU/NRL, RIREG 24 24 h J5, BESTARE AL BE /N R,
PR PR, 0 B A% (8 T T B D A R R 2 R
THUET BT PR, T 58 ML s HOR B B 4 2, AR
B = e /N UK EE 5 B R 5 = B = i/ R
(NG iR

1.3.4 DA T BHEmREas Aoz
1.3.3 SC86 v Ak B 5 59 JC T M6 F 8% | 3 200 H
i , TC TR A PE T 25 M40 A A2 VL, 9 41 A Ik 3 31
F=F 2x10°4>, 7E 96 FLANMLRE F= Ak b A B 5L
100 L F14 G 99k 1 200 7 o8 94, 552 36 L A v B AL i

3 /I\E/E,;‘;g@\?l.‘jm/\ ConA (R ERNS mg *
L) ERfL 50 wL, XF B8 FL in A & L 50 wL RPMI-
1640 5555, B T 37 °C 5% CO, 555461595 44 h
& A MTT S AL 20 pL, 4R 228555 4 h &
1R, LRSI 4% FL OD g, (. 5E B ik 12 40
LSS FEAE J1, W) 2K ConA e G 22 4 I T ( ok B
J10 mg « L) 4% DR ERES AT, 7H5 T.B
IHR E 40 i ) 354 ( stimulation index, SI) |, SI=SZ55fL
OD fE/ X} HE£L OD 1A,
1.3.5 N B B A 35 A B 3 S eyl 8 4550
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FERE A, /N BRUBE ST AL AT, B e 8 8 B PR, T
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P JK x{h

t,=t,  JFE+RE °

1 o, RS ORI S B T R e fR]
1.3.6 NR KR EZ BB R 354708 %
SCERAIREALE 10 /N, RIS 245 24 h e, 6 BE
#% 3 em x 3 em #HATHEE , K H H 50 pL 1%12 ,4-
TR N AL TR R, i 5 d JE A WA
10 pL 1Y 2, 4- i BE R 213K B, IRk 24 b
Ji , AR T AR BE /N B, B 6 mm BT LA U £
WHH, iR E RS,
1.3.7 s Rdn ik 25 o K R i P 1gG L IgM 44 )
AL HREHLE 10 H/NEL, KIRE 25 24 h
J& B 0.2 mL 5% XS IfiL 21 41 i 1R 2 0 A /DN FRUIE
B, e 7 d S, BN BT, A A B AR K 7 R
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B 5IH5% HEHER K XS 2T 41 i TR B 0.20 mL
FHAEBER KRR B2 2 mL, 1 21 B0 1 4% Bl i 56
AL, W6 % B oD A, 15 E0A
B (HC,,) (B4 2016; 25 JE 45 2012) , 114
H AR AR ARG . TeG  IgM (218 1.3.8 ) SC 5
Y, HoAfn 48 4 7™ A% 42 B8 1gG  IgM Elisa 2% 7 €5 19 38
IR HAT) .
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Note: 1. Mannose; 2. Rhamnose; 3. Glucose; 4. Arabinose; 5. Xylose.

K2 ZPCRZHER R L HPLC 2047 K]

Fig. 2 HPLC analysis on SGP monosaccharide composition

22 FNREEHEEMHE/NREBEREIRHN
=AU

Ji i A0 AR O A B R R ) R RE A R, R AL
R 28 T R 28 G B BT 5 4 I A4 IR A A 9 I 25 b 2
BREETT W U] B8 & H5AE FH, HILAA W 3 2k 7 v 440 i
WA R 20 B 5 B 2 2 B 18 1 H ( Bing et al.,
2013) . FREEAE 48 BUR WS WG E m i /N BR A
PEANEIRERISRSS, MR 1 AT, B BUR 20
7)1k 2H 2 e o e 2 /) LA S R R B0 S
PRI A I 4 L2555 8 3% (P<0.05 I} P<
0.01) , FPURZHE =4 (100 mg - kg ) FIZA
TEWK e 2H 2% 4 W (P<0.01) ; B IR 2 5
2 (50,100 mg - kg™ ) FlZC g DK w26 5 1F 5 41
P25 5 B3 (P<0.05) . 455 B8 B IR £ HibE
P& v G e /N BRI | e B s 25, LA I BIL TR AT
B2 DU Z 0 vT L& 52 G e 40 il /0 B AE | B
i TR R RS 1 40 L 0 SRR AR A A2 A B Y AR
MEE,
23 FNREEXREAG /MR T.B B HAEiE
SEBE SRR

Hi 6 2 Al 1, 50 A 4L AH L B, B OLSR £ b

H R (50,100 mg - kg™ 27 JiE WK e £ 2%
B E(P<0.05 8 P<0.01) , K —EHF WP
DUSR Z2 i R 1 5 G 2 03 /0N BT 9 28 2400 i 4 5
F1, F2ERER, SEAYU L, B DU Z b
25700 52 2 PN A TE WK e 4 25 5 i 3 (P <0.05 % P<
0.01) , Tt B 2 DU Z2 M xof 4 2 B0 71 /N L B o 2 4
JeL ks g HA R R .
24 TR HEMEREMNE/NRBKREFTIERME
Tk 45 &1 B9 52

JE TR HE A (K) FIAT T8 4 (o) 1T B I3 4
MR B RE J1, e 3 T, B IR £ 04 50 i
2 117 i@ R s 2 /)N B 1) Al JB6 5 4 H5ORN B I 1 5 S
BRI A LA T, PRSP Rl 25
35 (P<0.05) , i 77 25 R 72 e 1ok e 2 22 5 4t
FH(P<0.01); F IR Z WP & &4 (50,100
mg - kg ) FIAEHEDKIE L] 5 1F % 4L L8 22 55 B
(P<0.05), £3HERLE/R, P RLZHRE R F
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®1 FARZENEENG/NREEZ[EHRLZM

Table 1  Effects of SGP on immune organ indexes in immunodepressed mice (x+s,n=10)

! ) Wt % g Jidi K

ZH 3] Group N } . r . "
Dose (mg * kg™ ) Spleen index (mg + g™ ) Thymus index (mg * g )

1EH 41 Normal group — 6.4 + 1.4 1.8+ 1.5
KL ZH Model group — 45+ 1.14 0.8 +0.4%
fRF 4 Low-dose group 25 50+ 1.1°% 1.0+ 0.6*
th 5] 2 Middle-dose group 50 54%21%4 1.1 +£0.6%4
= 7 21 High-dose group 100 5.6+ 1.2%4 1.3 +0.7%4
TETERK R ZH Levamisole group 20 6.0 + 2.5 4 1.6 £ 0.8 ** 4

. S, T RRER B (P<0.05) 4 FRE W B (P<0.01) ; SIER AL, “ 27 RRE R BE (P<0.05),
“OAT ORI BE (P<0.01), T,

Note; “*”
to model group( P<0.01) ;

ences compared to normal group (P<0.01). The same below.

« wk o9

indicates significant differences compared to model group( P<0.05) ,
w A »

indicates the very significant differences compared

AN

indicates significant differences compared to normal group (P<0.05) ; indicates very significant differ-

R2 FURSEXGEEME/NR T B i#k S 20 EEE 800

Table 2 Effects of SGP on proliferation of T cells and B cells in immunodepressed mice (x+s,n=10)

Y] Group A Tk T ST B kB A ST (i
Dose (mg - kg") SIof T cells SI of B cells
1E# 4 Normal group — 2.75 £ 0.64 2.81 = 0.95
FERIZ] Model group — 1.54 = 0.15% 1.37 + 0.84%
{571+ 4 Low-dose group 25 1.62 + 0.102 1.67 + 0.762
Hh 52 Middle-dose group 50 2.13 £ 0.38* 2.20 £ 0.96 ¢
R4 High-dose group 100 2.36 + 0.72 ** 2.42 + 0.97
ZETERK A2 Levamisole group 20 2.63 + 0.85** 2.71 + 0.88 **

®3 FTARZENREING/NRREFEYMNEEREBOZ0

Table 3  Effects of SGP on clearance index and phagocytic index in immunodepressed mice (x+s,n=10)

prilhs

25 Group Dose (mg - ke ) K @
IE# 41 Normal group — 0.175 + 0.045 4.6 0.9
HEHIZH Model group — 0.075 + 0.0152 1.7 + 0.84
%5741 Low-dose group 25 0.095+ 0.016 2415
Hi3 2 Middle-dose group 50 0.097 + 0.082* & 32£09%4
34 High-dose group 100 0.125 + 0.094 ** & 3.6 + 0.6 4
ZETRE K e 2] Levamisole group 20 0.155 + 0.080 ** & 3.7 £ 0.9 4

25 FAREMHREME/NRERBLEBE  HEEFZ/MEHI(Venarske et al.,2003; Dale et al.
R Rz 7K T 20 2003) o BT 2,4 T SR TS B A Y i A%
RGBT WA TR N, 3 ) e B R R LS BN B4
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RE S RYRSS . ANk 4 iR, SRR L, B LR
22 W 45 79 2 4L R A T R s 4 /) R ) B A B B 25
3% (P<0.05 5 P<0.01) , % DU 28 7 2 4
(100 mg -+ kg™ ) 172 JE WK s 4 2% 5 4 B 3 (P <
0.01) 3 B U2 M 6 FU 241 (100 mg - ke) FIZE
JREWK IR 5 TF 8 41 L 8K 22 7 W 3 (P<0.05) o X1
W12 DU 22 W e W b e 1 O B e i R il 22 4
BT IE H K,

®4 FRREENREIME R K
IRE B Sk F R0
Table 4 Effects of SGP on delayed type hypersensitivity

experiment in immunodepressed mice (x+s,n=10)

ik sl it i e

E‘,mju Dose Ear edema
P (mg - kg") (mg)

TEH A — 0.6 + 0.3

Normal group

e - 1.0+ 032

Model group

isilkneil 25 10+05

Low-dose group

w4 50 09 4+02*

Middle-dose group

Rk el 100 0.8 + 0.6 A

High-dose group

Pyl N 20 0.6+ 034

Levamisole group

2.6 TR & X & /R I i A & ok F
K IgG  IgM BIS200

BUIARAZ B BE I, T 7= A K Y e % BR
EA(lg) , SPURE LR LA, LA G
it W LT T A WOE B HC, L bt
K 1gG \IgM 7 o, i 5 ALK A9 R B 2 08 B2 . |
5 A, SRRV R, B DR 20 455 1 4 A
7wk v 25 /N BB I FE OD B HCy, DA B2 1gG
IgM A it m . Horp, B BUR 20 bR
HFIM R OD {H HC, (A 5B RIY] g 25 5 B 3%
(P<0.05) ; B PUR LB 40 (25 mg - kg') /]
B TG IgM 75 i 5B AL A A 22 53 B 3 (P<
0.05) ; Z DR Z 0 rp & ) &2 41 (50,100 mg -
ke™) 1Y 1gG \IgM 7 it SER) 20 I 5 A LA 25
3% (P<0.05 3 P<0.01) , X R T IURZHEAT

DA v 8 00 o /0N BRI ¥ HP B A4 K SF- | 3 5 AL AR
IEERE
27 TR S REME /R miE S IL-2,
IL-4 . IL-6, TNF-o & £ 221

1L-2 1L-4 11L-6 J2& 4 i 5 558 43 16 1) 248 i P15
AT T 0 58 A 1) 3G 58 5 434k, 3 R A R A0 i Y
BRPERE T, TNF-a A Z AW AEH, 2L
G B 4P 1) A B, T A A B G 5 O Ak R
T 4B S AR A i XA B 0. Hhi 3R 6 AT,
ERERVZE AR LY, B TR 2200 45 0] o 20 0 2 T K e
ZH/N BRI 7 A TL-2  IL-4 | IL-6 \ TNF-o & 4R
o B DU 2 B 45 5 AL RN A TE K e 4 T2
IL-4 1L-6 TNF-o 1Y 5 SHA A i 22 57 B 3
(P<0.05 3¢ P<0.01) , B HR Z B 0 a4l
(50,100 mg - kg™) FIZEHEPK ML 55 1F 7 41 L 22
S (P<0.05) , SLIREE R R T DUR Z e e
240 1 PR G WA KO-
28 FNRsEMERME/NRBAALEN
A0

3 AT RLE W IE /N B L 20 40 i HE51)
ST GRS O R SE A IR, B A /N BRI
L HES 25 L, 45 A8 i B, AR A AR AE 4H iR, AT
DLIRBEBE A5 2 T ok mae 2 /)N BG40 e HE 51) 4% 4%
3, AR /N — B, B A B e R R A 40 S e ik
I 0V M 2R 0 b R AR A 4 Jf 352 31 15 I T K
A o £, 92 100 ) /0 RV At i 5L A 4 A R T VR
B Z 05 45 ) 1 41 /) B2 R HE %) A 2 2K L
21 i iR | 4% E M R IR K SR AR L 34 A R TR)
BRI g B2 L5 3R B B DU 22 R A% A AR
YRS G B2 1 ] /1 RS2 45 ) L 240 L

3otk g AR

UTAER , h 25 Z2 08 143 98 15 5 5 D) RE T Y
W5 HAS T %Ki (Sun et al.,2015; Gong et al. ,
2015) , W BE 23R SR M AR T HE 5 IR Zh HLAK
BB RE 1, R ALK 1Y Se e T RE RS . i PO
S5 (2015) KB 2y Z 0l i 18 2 e e d B A2
) 28 240 L 5 2 A A 20 200 A 43 0 40 B IR O 4
AR PR 3 1 S o B MR M A R TR M 1R T A
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x5 TRRSEXMEEMS/NRMBFZRMEKTFER IgG  IgM B2 0E
Table 5 Effects of SGP on serum hemolysin, IgG,IgM in immunodepressed mice (x+s,n=10)
i e
215 FiiLZE oD A IsG IgM
Grou Dose OD of hemolysis HCs ( L") ( L")
R 318 ng ° ng °
: (mg - kg) ’ g #
1E# 4 Normal group — 0.297 + 0.134 453 £ 4.2 58.8 + 8.2 19.5 + 5.2
FERIZH Model group — 0.058 + 0.0222 212 + 6.12 25.6 = 9.34 7.5+ 1.84
&7 B 41 Low-dose group 25 0.052 + 0.011 245+ 55" 29.6 + 6.4* 8.9+09*"
rhF4 2 Middle-dose group 50 0.119 = 0.023 * 4 28.5 £ 3.3%4 31.3 £ 10.2%4 10.1 £ 1.2%4
T 7742 4 High-dose group 100 0.176 = 0.077 * 4 30.3 £ 4.4%4 44.2 £ 10.5%4 159 +2.1%4
JE bR ZH Levamisole group 20 0.231 + 0.098 * & 402 + 11.3*4 502 + 1174 323 + 12.8% 4
x6 TNRESHEXEEMS/NRMFSD IL-2,IL-4, IL-6, TNF-« i £
Table 6  Effects of SGP on IL-2,1L-4,1L-6 and TNF-a in immunodepressed mice (x+s,n=10)
il
4 5 Dose IL-2 IL-4 IL-6 TNF-a
Group (mg - ‘klg'l) (ng- L") (ng-L") (ng- L") (ng- L")
IE# 41 Normal group — 55+0.3 3.9 £ 0.1 4.0+ 0.8 49 +0.5
BRI Model group — 2.7 + 0.42 1.8 + 024 1.6 + 024 1.56 + 0.52
{7 2H Low-dose group 25 2.8+0.3" 1.9 +09* 20+0.6" 1.7 + 0.7 %
Hi3 44 Middle-dose group 50 3.1+0.1%4 2.1+02%4 2.1+03%4 2.6 +02%4
f 74 High-dose group 100 42+02%4 28 +05%4 2.6 +0.5%4 34£06%2
ZEHERKIEZH Levamisole group 20 4.9 +£07"5 32+0.8%24 3.4 +03%0 3.9 £ 0.5%4
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Fig. 3 Effects of SGP on spleen pathology in immunodepressed mice ( HE,x100)
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