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Effects of Siraitia grosvenorii polysaccharides on the 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)
Abstract: In order to study the activity of Siraitia grosvenorii polysaccharides(SGP), specially its immunoregulatory activity.
Kun-ming mice were randomized into six groups, including normal group, model group, SGP groups(25 mgekg!, 50 mgekg,
100 mgekg')and levamisole group. Mice were injected with cyclophosphamide (20 mgekg')to establish the
immunosuppressive model, then all groups of mice were treated for sequential 14 days by giving different dose of SGP. In this
research, effects of SGP on immune function of immunocompromised mice was studied by detecting many indices, such as
thymus and spleen indices, carbon clearance index, phagocytic index. some indices liked ear edema, the concentration causing
50% hemolysis (HCso), the proliferation ability of T cells and B cells, the contents of IgG, IgM, IL-2, IL-4, IL-6 , TNF-a were
also be very impotant parameters to measure immune function. Histopathological examination of spleen tissue also been
observing. Experiments found that SGP groups(25 mgekg!, 50 mgekg™!, 100 mgekg!)was significantly in improving the thymus

and spleen indices. The concentration causing 50% hemolysis (HCso) was increased effectively. The level activity of serum
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hemolysin was rising compared to model group. Datas also showed that SGP groups(25 mgekg!, 50 mgekg!, 100
mgekgcould significantly reduce ear edema. Experiments showed that the proliferation ability of B cells, the contents of IgG,
IgM, IL-2, IL-4, IL-6,TNF-a were improving. SGP groups also (50 mgekg™, 100 mgekg' ) could significantly increase the
carbon clearance index and phagocytic index, enhance the proliferation ability of T cells. Spleen tissue damage induced by
cyclophosphamide was ameliorated according to the histopathological examination. This research comed to the conclusions that
SGP could significantly improve immune function of immunocompromised mice.
Key words: Siraitia grosvenorii, immunodepression, mice, cyclophosphamide, polysaccharides

BOURFE) PR Ay, R R, NPT 258, BRSO “RpAlR 7. BPUORE &
ZHE. W AR EARASIUEITRENT (Lletal, 2014), BFFERY], HEAME (G
S, 20160, PRIMBE OREESE, 2010, FUME (FFHESE, 2016) SEIR. RS (2008) WKL
PPURZHE (SGPS1) X IEH /NRAA —E s . E85F (2001 £ 1 ZBURFHEI D R
A EThRERIR T, 45 SRR W12 DUR BN A BRI S e/ B 20 S X D) e By — € 1)
AR BTN BIRTFER B D DORRM IR /N R S o e, B RN B g 5 A A
PG SEAT ANt o ST S B A R S VIR RLBTE T 25 0] e E DI RE RO M S RE VL A DL, N SR AT
FBDURZHEI G ROR, AERT AU IR b, 12000 A FH R M o S B B8 T 2 2 . e B 41 ) ) BB
WEFCE PR Z B S el N B S B DI BERIE I, T Rk B DUR 22 S i B BB R e, (b 252
RIMES 27870 MH -

I ZiE S RS WRES

1.1 KIS S5k

EH/NR, SPF 4%, MEMESY:, 1A 18-22g, W T PHEERLR S LI YH O, VFATIES : SCXK
(FE) 2014-0001, 7EfEE (21~25C). fHIE(40% ~ 65% ) FHEFE, HHHEEMIK.

PR T WE K2 7, B4 REERE E N BHEY B DUR Siraitia grosvenorii (Swingle) C.
Jeffrey MBS, 0T 07 AOMHTE R SSRIUS IR, R, DIEAAG FEZSRTT A 2015
W (R EZGHY fESR: B (BERL SRR (R FHIRAFR, #t5 13061215); #HER7CJiEmk
e ClL R AR 2 A BR AT, LS 150702); 2,4- ~H3E 52K (DNFB) (E Z54E FL A R A FD;
IgG. IgM. IL-2. IL-4. TNF-a. IL-6 Elisa ik7l& (PRt @ Y TRVTEHTD; TS EE A (ConA),
feZ b, DUREEMEEE (MTT) (iR EMRHEARATD.,
1.2 SEXA A

UV-6100S E AT WA 66T CRgTHT B G R A FD: T R EEREAER AR A FD;
GL-21M =R B Ol (KD OHA R AR 557748 (BL5 Sanyo MCO-15AC, Ll ERHA
FRAT]D; AMR-100 4= H B EFAR 2 HTA UM BARAX AR A PR A ] ) waters1525 @ R0 A (3 Spectrum
65 R H 204N (35 Perkin Elmer A ] ).
1.3 Jiik
1.3.1 ZPURZHERIS]S . LLADIE M. BB 0 Hr S & B

PR ZHER & T 208 DRURSMIET 40 H i3 /K5 B — 98 R IR 4 — B2 T — Sevage %5
1 i —AB-8 4 JIE Fll Sephadex G-100 i SR &I A 7 B AL > R TR KEHID DUR Z . D IURZ
B2 KBr JEF Ja AT 404834, FF57E E 400~4000 cm' . SR SCHERIRIE (EHEIELE, 2015) (1)
Ik rE, 12 PMP R RTATAE B RORAH G B DR 2 B 1 B 2 . SR R — B R 1 I
PURZHES &, RBEBIESHE CGRRE (FHhads, 2018).
1.3.2 &%

SN BENL > B A B, AC ERK MR R B PUR SRR, . ETEAL, BRIEw 4L4h,



FARL /N BRZESE 5 d G s S0 5 T L P A 8 Tk e 5 R (20 mgekg ™) , 7 A e D) /)N RS Y (Manepalli
etal, 2013). IEMRINIG A2 HEDKMR L /N SRE B 45 26 A0 e ki, SRR 20 meekg s B OURZHEIG. .
A AL 25 mgekg!. 50 mgekg !y 100 mgekg! #E H 4525, WAL RN IE B 41N RS TSR R 200
Ko FHNRGH 1R/ d, ELLGZ 14 d.
1.3.3 /MBS 2% B Fa Sl e

IR HBENLEL 10 RN, RIRGZH 24 h J5, BUSHEALSE/NER, FREARE, TR &M MR
o R AN R R A B VA T TR ORRRE, TR MR ORI AR R AL, MR R = MEE//NRRE; AR =
Jib i = /N BRAAC EE
1.3.4 /NEL T B bk 40 A 3 AR RE 77 1000 52

¥1.3.3 LU R FRE JE O MR ES , 1200 H 0, JC B 251 A% R AN MR, TR R AT R
F2x10° AN/mLo 7E96FLANMIRE FRAR N 100 wL/FL I B AE IR B 40 M B, SeatFLAIXT IR AL I3 AN E A,
SEGFLIN N ConA (i f 3K & NS mgeL ') 50 uL/4L, X FLINAS50 pL/fLRPMI-164055 77k, & T37 C.
5% CO, BiFRFEFR44 0 J5, IIAMTTER20 pL/FL, k485974 h Ja 21k N, CABERR %% FLODs70
fEo WE Bk AHIGSERE /7, MK Con A i flis 2 MBI GRFEN10 mgeL) , $& B ERAEFEATIE .
THET. BKEYHHEHEY (Stimulation Index, SI) , SI= SZI&FLODAHE/X IEFLODAH .
1.3.5 /)RR BRI 48 HORN T MR F R H I e

LIS HBENLE 10 R/NR, RikG25 24 h )5, & R/ADRBEREIKIZ 0.1 mL/10 g FIEEN 10%
Syt EAS RN a) B PR R HRHERCM 20 pL, &0 2 mL0.1% NaCOs &+, #£21, T 680 nm ll5E
WIERE Ao K /NRBSIAE AR, B s BARE, THERRETETRE (KD MEEIEL (w.

oA —lgdy) VKX &
t; —t , FE+ g

H, 6 TS PR E S SR R A
1.3.6 /N B R IR S BRURA B B 1) i 0 o

F SIS HBANLEL 10 R/NER, RIXRGZ) 24 h )5, PEREIZ 3 cm x 3 em #EATLE, KHHA 50 pL 1% 1)
2,4- TR HEARAE LB AR REE, 1T 5 d JERBIEEL 10 pL ) 2,4- R EHE AR S HA H. Rk 240 )5,
FUHERL AR S0/, FH 6 mm FIFTALES A LB R H, R EEZES .
1.3.7 /R I L2 7KF K& S 1gGL 1gM il e

F SIS BENLEL 10 KR, RIRZ525 24 h J5, HU 0.2 mLS% XS ML 248 B R B N /D BRI IE - e
P 7d e, BUNRIME, HAEBIRKFRE 100 %, B 1 mL, A 0.5 mL 5% 824008 0.5 mL £h
A, FEARSE 37°C R ) 30 min JEUKKIB 2k R B, B0 EIEH, T 540 nm 40 E OD . F3HL 5%
A PR ER KIS LT AH VR K 0.20 mL , HARBEER/KMRE S 2 mL, 1ENFE0R M E R E L ERE, [
P EE OD fH, tHEREUAIE (HCso) (E5R%E, 2016). (FFJEREE, 2012). [MiEH A ez
s 1gG, IgM (S 1.3.8 SLin#RfE, HALERIE ™% 1gG, IgM Elisa 77 & Ui 547D .

1B 0Dy
HHEME 0D,

HCyp = x FRAEET
1.3.8 /NRUMIF S IL-2, IL-4, IL-6, TNF-aff) & &l E

SIS HBENLE 10 R/NR, RKIRGZ5 24 h 5, BREEEUM, 25.0800IE, KA ELISA A5E IL-2,
IL-4, 1L-6, TNF-affJ&&. KPR N EFL ARrEFLRIARI B RE S AL, = A FLInARYE S Ff
FEWR 50 pL, FRAEFLARIINAS [RIFRREA BE AR UE SR 50 pl, FE S FLIIEE SR 40 ul, P hN&-5K
IRZHAFIIME 10 uL, #)6 37°CIRHE 30 min, FHIRAFVERRGEIR, HE SR, AT. BEAfLsE



IIABEAR G 50 uL, K37 C #RE 30 min, BEMRK 5 HUEHT, BEALEFE SN 50 uL 8 A5F A
AR B, BRI, 37 CE#EEA 30 min 5N IERF . LS HFLAZE, T 450 nm P AR K
HeBE, “tlbrdEmhsk, HE IL-2, IL-4, IL-6, TNF-aff& &,
1.3.9 /NRBLH L) W %

ANEREUIEAE, 10% AW, A EE, Vi, HE Jeta)s, WS B AR AL .
1.3.10 Giit2=4b

SCUG R K SPSS17.0 BAEHEAT AL HE, DU EMEEbrES ( x+s ) FRBE, XH RO
WP, P<0.05 RAZERBEAGIHEE L.

2 AR5

2.1 BPURZWERLLANETE 8T SRELL S o0 AT K Bl e 45 SR
2.1.1 BPURZWE LA oA 45 51

K1 R : SGP HA LR SR W Isc i, 3440 cm! MY O-H H454R5, 2940 cm™ ¥y C-H
432N, 1600 cm™ AFERERZ Y COO ~ AEXTFRMLEIREN, 1415 em™ FIRWIEIT)E T C = O IEXTFR
f4EHRENE, 1300 ~1000 cm™ &b H IR SIS 2 ML g B AR 4R FR 5, 765 em™! IAEAER A D-AHE .
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Fig.1 FT-IR spectrums of SGP
2.1.2 BPUR L HER) SNE AL Sy o3 b S B e A5 R
KRBy — BRI VE I 2 B DU 2 B 0 98.2%. FHIE 2 AT, B PUR SR S bl 1, 06 3. 0%
4. V& 5 P ERR LY, H S AR U e N SR IR OR B N TR AR R SRR B DUR Z W& H b
EIRE BTRLAAPEAAKE, HAhAa PR & B S. AR RIRE (El9EdE, 2015) H—EE R,
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e LHERNE: 2.6ZENE: 3HENE; ARTRAONE: 5ORKE.
Note: 1. Mannose; 2. Rhamnose; 3. Glucose; 4. Arabinose; 5. Xylose.
2 FPURZHER RPEA K HPLC 7347 8]
Fig.2 HPLC analysis on SGP monosaccharide composition
2.2 BUURZ BEXS G ] /N B A e 2 B Fa R R
0 FER AT R A I B A AR, W B S R ThRE R R HE ;R R A S e B v 32 AR
SEATWRTREARFEAE FL S WA P e e I 4 A Wk &/ A 4 1 B 72 21 B 8 /6 ) (Bing et al, 2013). 4
i B AR UL S I S e A /N BR S B A DI RE I BRSS . FHER 1 AT, BIDUR AR R AN ek
MEZH/NER IR TR R R R SRR A LR BIRm HEREE (P<0.05 8 P<0.01), ZPRZHE
EEAL (100 mgekg!) A EBk M2 72 AR B3 (P<0.01); B RZHEF . S EA (50 mgekg!.
100 mgekg') FUAC kM2l 5 IEH AL Z R R (P<0.05), 850 E/RE PR 2 0EREHE & e 1)
ANBRBE . P fidE s, AR BT BEAR 2 DUR 2R T LAE B G e /0 XMRIE S B P e R B 2
M, RO Bt 32 45 40 0 PR AE AR
£ DDRZ R RN R 8 E IR ( x5, n=10)

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

ZH 5 7l & (mgekg™) PR (mgeg™) i iR 5 2 (mgeg™)
Group Dose( mgekg™) Spleen indices (mgeg!)  Thymus indices (mgeg™")
1E%5 2 Normal group - 6.4+1.4 1.8+1.5
14 2H Model group - 45£1.1A 0.8 £0.4A
K57 =41 Low-dose group 25 50+ 1.1% 1.0 £ 0.6%
71 5 2 Middle -dose group 50 54+2.1*A 1.1+£0.6*A
774 High-dose group 100 5.6+ 1.2%*A 1.3+0.7%*%A
JE WK ZH Levamisole group 20 6.0 £2.5%%A 1.6 £0.8%*A

e A HEMALE, *P<0.05, EREE, *P<001, ZRREE; ASIEWRHIEE, AP<0.05, ZFREE, AAP<
0.01, ZFWEE: T,
Note: * Indicated significant difference compare to model group(P < 0.05), ** Indicated very significant difference compare to

model group(P < 0.01); A Indicated significant difference compare to normal group (P < 0.05); AA Indicated very significant



difference compare to normal group (P <0.01); The same as below.
2.3 BPURZ WO ) NG T B itk 408G 5E RE /1 (52
HI3% 2 Aran, SRMAMELE, PUCRZHETD . mAIEA (50 mgekg!. 100 mgekg ') 7L ek me
HrEREE (P<0.058 P<0.01), FU—EERK D DURZHEREHG R G 0]/ R T M 4048 5E
BEJ1. R 2ERER, SEAAMILE, PIURZHER LK 7% 7 B2 (P<0.05 5 P <
0.01), Ui W% PUR Z BEXS G 2] /N bl B ik L 20 B 19 5 e 0 B e gt AR .

#2 BUCRLZHER RN T B BN I E ( x£5, n=10)
Table 2  Effects of SGP on proliferation of T cells and B cells in immunodepressed mice ( x+s, n=10)

215 5 (mgekg™) T #E40M SIAE B itk E2 4L SI{E

Group Dose(mgekg™) SI of T cells SI of B cells
1E%5 2 Normal group - 2.75+0.64 2.81+£0.95

1120 Model group - 1.54+0.15A 1.37 £ 0.84A
K77 E: 41 Low-dose group 25 1.62+0.10A 1.67+£0.76 A
55 & 2H Middle -dose group 50 2.13 +0.38* 2.20 +0.96*
=77 841 High-dose group 100 2.36 + 0.72%* 2.42 +(0.97%*
JE eI ZH Levamisole group 20 2.63 £ 0.85%* 2.71 +0.88%*

2.4 BPURZHERT G /N BB R0 I HE BORD A 0 R H 1 5 R

BB (K RIEEEFRE (o) W RBLCAEVEA R AR . B3R 3 na, PR ZRSFIEA
FIZE TR 2 /N R B BR IS PR SR R fe S S B G it | . BUURZ R RIRA EZREE (P<
0.05), =77 4L RN 22 e K 20 22 S A 5 25 (P < 0.01); B PUR Z Bl b L3 71 41 (50 mgekg™ . 100 mgekg!)
FULE ek 5 IE W A A 2 R B2 (P<0.05). ZERE/RT W B LR ZIREEBRE (K M
HREFREL (o0, BNzl N R R, Rm g g ), SRR TN, X s
NERE A S — e e g E o

£33 B DUR R AN BUBREE TR HOR AR AR SR C x £5, n=10)
Table 3  Effects of SGP on clearance index and phagocytic index in immunodepressed mice ( x s, n=10)
H 5| 7l & (mgekg™) K .
Group Dose(mgekg™)
1E %5 2H Normal group - 0.175£0.045 46+0.9
A2 Model group - 0.075+0.015A  1.7+0.8A
&) =41 Low-dose group 25 0.095+ 0.016 24+15
Hi 74 Middle -dose group 50 0.097 +0.082*A 3.2+ 0.9*A
f=i77) &40 High-dose group 100 01252 36
0.094**A 0.6%*A
JE K ZH. Levamisole group 20 01552 37
0.080**A 0.9%*A

2.5 BPURZ RN G g 4l /I RS AR 2R 8 S R 7K P B 52

IR R AU N H, T kA 5 40 i e e A 45 B 2E A (Venarske et al, 2003). (Dale et al,
2003) 0 2,4- AR AR R BLIE U N, 8 I I s BRI R, AT DA /S BR A0 i e 92 e
(P5R55 . Wk 4 Fos, SHEBHAMLEL, BOUR 208 7) E U 7e gk e 26 /)N B B I R 22 5 2 (P
<0.052 P<0.01), ZPURZHEEFEH (100 mgekg?) AL JEKMEA 2= TR EE (P<0.01); FI
RepimmEd (100 mgekg!) MEHEBKMA 5 R ALK EREE (P<0.05). SREHD RS
Bl e B R PR E I IR R, A 2 Mk B Bl 1B KT



R 4 BPURZ R AN R R RIR R A UK ( x+s, #=10)

Table 4 Effects of SGP on delayed type hypersensitivity experiment in immunodepressed mice( x = s, n=10)

28 ) fll&E(mgekg!)  HHKE (mg)
Group Dose(mgekg!) Ear edema(mg)
1E# 2 Normal group - 0.6+0.3
iR ZH Model group - 1.0+ 0.3A
&= 4 Low-dose group 25 1.0+ 0.5%
Hh 7 &2 Middle -dose group 50 0.9+0.2%
1577 &4 High-dose group 100 0.8 £0.6%*A
I iR ZH Levamisole group 20 0.6 +0.3%*A

2.6 TP 2 FE X G s ]/ BRMTE ¥ I 2R K A s B 1gG, IgM B R

FUAZ BSOS, AP KRRk i A (lg) » SHUERER RIS, HEmUA%RED)
Eo W LI IS MAIWROG B . HCso LA R HiAE 1gG. IgM &, A EHUARIAR e si . ks
AL, SRR, DU WS T R LA A ek 2N BRI S I 2 OD fE. HCso ALK 1gG. IgM
SEAPRE. Lh PR LZ R . P AEAE N R OD i HCso i S A b 22 7 B2 (P < 0.05);
PIURLZHHEFEL (25 mgekg?) /MR 1gG. 1gM SR SHEUALKZREZE (P<0.05); ZIE
ZEd . SR (50 mgekg'. 100 mgekg) ) IgG. IgM S SHEMAMIEFANBRERLTE (P<
0.05 5L P <0.01). FHIZ PR ZHE AT LU = e 401/ BRI th bk -F,  SGampLA ez Dhfe .

R 5 BPUR LR G RN BTS2 KT K 1gG, IgM eI ( x+5, n=10)

Table 5 Effects of SGP on serum hemolysin, IgG, IgM in immunodepressed mice ( x s, n=10)

21531 & (mgekg!) I OD {H
i (metke™) ) HCso IgG (ngeL") IgM (nge L)
Group Dose(mgekg™') OD of hemolysis
1E % 2H Normal group - 0.297 +0.134 453 +4.2 58.8+8.2 19.5+5.2
#7120 Model group - 0.058+0.022A  212+6.1A 25.6 £9.3A 75+ 1.8A
f&F &2 Low-dose group 25 0.052£0.011 24.5 +5.5% 29.6 + 6.4* 8.9 £0.9%
L . 0.119 + 28.5+£3.3*A  31.3+102*A  10.1+£1.2*A
71 &40 Middle -dose group 50
0.023*A
S ) 0.176 £ 303£44*A  442+10.5*%A 159+£2.1*A
=71 & 2 High-dose group 100
0.077*A
0.231 + 40.2 + 502+ 323+
TR ZH Levamisole group 20
0.098*A 11.3*A 11.7%*A 12.8%*A

2.7 BURZ WES G B N R E H IL-2 IL-4. IL-6, TNF-a & 8 1520

IL-2. IL-4. IL-6 J24H A G 3 W I 4r M R 7, ol (i e A i3 5 5 404k, 39 98 S e 4 B 1)
TIERE T TNF-o A ZAEWFAER, RYUAGED R EEA B, I edig s i, H5s T
Y S HAR R AR A RE ). R 6 WA, SRIALAAHEL, DNUR 20 & R S AN A T KR 2 /)N
BRI A ) IL-2 IL-4. IL-6. TNF-a & &I3Em . Z'DUR 205 &5 S 4 A Jig vk k4 IL-2 IL-4. IL-6.
TNF-aff) & B SHEMA L ERTEE (P<0.058 P<0.01), PIURZH . EHIE4 (50 mgekg!.
100 mgekg') FACJRRMEZH 5 IEH AL Z R B3E (P<0.05). SLIGSE R IAD SUR 20 6e (e ik 4n g
KT 93 b 7K

6 BURLZHR MmN S IL-2, IL-4, IL-6, TNF-aff56M1 ( x+s, n=10)

Table 6 Effects of SGP on IL-2,IL-4,IL-6 and TNF-a in immunodepressed mice ( x s, n=10)
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5 7 (mgekg!
R (meke”) IL-2 (ngL") 1IL-4 (ngeL!') IL-6 (ngeL") TNF-a(ngeL")
Group Dose(mgekg™)
1E 7 #H Normal group - 55+0.3 3.9+0.1 40+0.8 49+0.5
PRI Model group - 2.7+0.4A 1.8+ 0.2A 1.6+£02A  1.56+0.5A
%57 &4 Low-dose group 25 2.8+0.3% 1.9 £ 0.9% 2.0+ 0.6% 1.7 £0.7*
55 E 2 Middle -dose group 50 31+0.1*A  21+02*%A  21+03*A  2.6+02%A
=77 & 20 High-dose group 100 42+£02*%A  2.8+05*A 2.6+0.5*A  3.4+0.6*A
49+ 3.2+ 0.8%*A 3.4+ 3.9+ 0.5%*A
e ek ZH Levamisole gro 20
P vamisele group 0.7%% A 0.3%*A

2.8 TPURZ RS Gt/ SR ALSUE 25 1R

ME 3 TG, IR AU RGBS, 2k 5e B, R REARIIRIE . AL BRI
M HES ZAL, SRR, AT ROAEANMIRAE, W IR SERE R . A KR A /)N BRI AR R 1 BB S
MR DAL B, SRR, R AR R IR A DV SRR RA AN SERE AR IR I, U0 B A R KX 4
BEF/N BRI R AT B i T R . B DOCR 2R AL WA HE S A L 2L, AR K
PEIE AR IR S IR BENE A AN R BE (IR0 o i B 25 W 4% 3 B 8 LR 22 i e 8 A R B G 2 410l /)

R 52 25 )R AT

W AEWA, BARRIA, CICERNEEA: DAGH&EH: B4 FaflEd.

Note: A.Normal group; B.Model group; C.Levamisole group; D.Low-dose group; E.Middle -dose group; F.High-dose group.
K3 BUURZHEX G il R H OB SRS (HE, X100)

Fig.3 Effects of SGP on spleen pathology in immunodepressed mice (HE, X 100)

3 W4

AR, 2] 2 BE o PR T S e Dhe 7 T (A S BUAS TOKHEfE (Sunetal, 2015). (Gong et al,

2015), PERZGRYT AR N E A TR 4% 5 I LA RO 5T RE

» VBRI e ThRER S . W FE AL



CHPRMESE, 2015), W2 B @S B A 4 B 2 0 1) o e 4R s {22k vbk 2 40 A 4 b 4 Jf IR 1 42
P M R IR s MG OR E R A M R s SRS B AR E M B R A KT I e s A R e E AL
IKPEE, A BRI S D Re s it o

J R AR AT A2 sh IR B 28 B, T B RGO E LI FE 404k, i F R e 2 LA 4
EDIRETA I E I A . SRR B B DUR 2 Re 8 A O R S e /N BRZ AR I AR A . 58
SRR, DIURZ RS B P R b B e 2 B e g, AR HALHI AT R B DR 2 AT
DUME S G2 4 /)N BRL G g% 2% B AR B A DR R At e, SRR it 2 4 TR I A B IR P A VR B o TR
DURZ WERENE 1G5 S /N R Ty B IR AU 3 i FE L RE 10, SR AP S Th e .

BTG LI R TR, . mRENP DR 2GR mEIEER (K MHFERER (0, #
e SR /N BR BT S KT, AR LS AT Re 2 G i AR iR e i g i, PR s R B v g, G aR
FUEThRE, HREWAMREUR, RS NK 40215 1, ARSI 08 E A %% ThRs e FH

IgG « IgM SR A& S R NG B T Mo 7K1 18 B AR VR S R AR . A SRR, R
ZHEREIE IS A M 2K, BEWEIN IgG. IgM & &, BRI TIURERAE EPUE, I 285 kN,
FEEAME R G0 AN DR ZHERE e 3k Sz i) /s SRR 4 B 4 TL-2 1L-4. IL-6. TNF-a 541l
7, SemauiE 7 E e, nr 02k S g i p) G AR 23 AL, I e 1Y 5 S 40 A B FE A R 5 4 PR R
Pise s, WRERY 5 oy ] /N BRAA R S TR -

WFTLR B, D DR 2 W RS PUE B It i BT S0 S e H AR Y, % B e 3l /N B [T S0 . 4
Fod% AR G P Re ) B A BIF AR E A, WENVRIIPUREE ST, 035 38 9 S e ) /N B S e,
PR A O G 2 38 iR R T R R At T — 8 B PR AR

S5 3R

BING Z, DU XG, XIAN YZ, 2013. Immunomodulatory functions and relevant therapeutic potentials of astragalus extract [J].
Chin J Antibiot, 38(9): 652-655.

DALE TU, OMID A, ROSEMARIE HD,WILLIAM TS, et al, 2003. Regulatory T cells control the development of a allergic
disease and asthma[J]. J Allergy Clin Immunol, 113(3): 480-487.

FU LX, WANG L, LI DP, 2016. Activity and mechanism of anticancer properties of mogrol[J]. Guihaia , 36(11):1369-1375. [1%F
s, &, U, 2016, BPURBLUMBEE L IAE ALEIBE ], 109, 36(11):1369-1375.]

GONG Y, WU J, LI ST, 2015. Immuno-enhancement effects of Lycium ruthenicum Murr polysaccharides on
cyclophosphamide-induced immunosuppression in mice[J]. Int J Clin Exp Med, 8(11): 20631-20637.

GONG Q, RUAN MD, MA LP, et al, 2016. Effect of Inulin on modulating immune function in mice[J]. Food Sci, 37(07):
204-207. [E5%, Buuy, Y, &, 2016. k%N REVEEEAERAD]. Sk, 37(07): 204-207.]

LI C, LIN LM, SUIF, et al, 2014. Chemistry and pharmacology of Siraitia grosvenorii[J]. Chin J Nat Med, 12(2): 89-102.

LIANG S, YANG ZP, FEI ZH, et al, 2016. The study on antimicrobial properties of Siraitia grosvenorii [J]. Food Indu, 37(7):
207-209. [Z&hi, #pEaE, AR, &, 2016. DRI MRERIWI ] &5 Tk, 37(7): 207-209.]

LI J, HUANGYY, LIAO RQ, et al, 2008. Effect of Siraitia Grosvenorii polysaccharide on immunity of mice [J]. Chin Pharmacol
Bull, 24(09): 1237-1240. [%4%, ##f, BHEL, 55, 2008. D PURZHNS /R GAEDIRERISEMI]. o 5 245 81 220 4,
24(09): 1237-1240.]

LI HB, RENG AN, PENG YR, et al, 2012. Regulatory Effect of Chrysanthemum indicum polysaccharide on immune function
in mice with hypoimmunity[J]. Chin J Exp Tradit Med Form, 18(13): 223-225. [Z& )8 f, T4k, #4ian, 5, 2012. ¥
FAEZBER N RS DD RRAIC N BRI E R[], S0 75 7722 Ak 8, 18(13) 1 223-225.]

MANEPALLI S, GANDHI JA, EKHAR VYV, et al, 2013.  Characterization of a cyclophosphamide-induced murine model of

immunosuppression to study acinetobacter baumannii pathogenesis[J]. J Med Microbiol, 62 (11): 1747-1754.



SUN WIJ, MENG K, QI CH, et al, 2015. Immune-enhancing activity of polysaccharides isolated from Atractylodis
macrocephalae Koidz[J]. Carbohyd Polym, 126(01): 91-96.

SHANG QH, XIE YH, ZHANG GG, et al, 2015. Immune regulation roles of phytogenic polysaccharides and its mechanisms|[J].
Chin J Anim Nutr, 27(1): 49-58. [ JKH, IR, SKREER, 2%, 2015. AEY) 2 0l 00 S Be 1A 15 11 S LA LR T /e 2k FE ().
E FREAR, 27(1): 49-58.]

VENARSKE D, DESSHAZO RD, 2003. Molecular mechanisms of allergic disease[J]. south Med J, 96(11): 1049-1054.

WANG Q, WANG K, DAI SM, et al, 2001. Regulation on the Immunological Effect of Mogrosides in the Mice[J]. J Chin Med
Mater, 24(11): 811-812. [ T8, Thh, MW, %, 2001. ZPCFEHE /N B0 G2 DhREn R ST E A ] R ZiM,
24(11): 811-812.]

WANG HY, MA XJ, MO CM, et al, 2015. Determination of sugarcomponents and contents in fruit flesh of Siraitia grosvenorii
[J]. Guihaia , 35(6) : 775-781. [Eifg%, D/N%E, FKH, 4, 2015 BUCRRATHERYIBA RS & &0 0]. )7
¥, 35(6):775-781.]

WEI XJ, YIN HH, MENG F, et al, 2018. Supercritical CO; fluid extraction process optimization for polysaccharides from /lex
kudingcha [J]. Guihaia, 38(5): 590—595. [Filévd, REE, &I, &, 2018. EIRF CO, WMAEFEHE T EL R T
AR, TTUERES, 38(5): 590—595.]

ZHENG C, TANG JL, YANG DY, et al, 2011. Effects of total flavonoids in Momordica grosvenori on hyperglycemia rat during
Streptozotocin diabetes[J]. Chin J Exp Tradit Med Form, 17(22): 194-197. [¥§4&, F4&R, &, £, 2011 FHURR
T T S A PR K B R T AR I D). ST A, 17(22): 194-197.]



	罗汉果多糖对环磷酰胺所致的免疫抑制小鼠免疫功能的影响

