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Regulation of Immune Function of Cyclophosphamide-induced Immunosuppressed Mice by

Five Plant Polysaccharides: A Network Meta-analysis
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(1. Guang'anmen Hospital, China Academy of Chinese Medical Sciences, Beijing 100053, China;
2. Shaanxi University of Chinese Medicine, Xianyang 712046, China)

[Abstract] Objective: To compare the regulatory effects of five plant polysaccharides on immune
function of cyclophosphamide (CTX) -induced immunosuppressed mice by network Meta-analysis, to provide
evidence for the clinical application of polysaccharides and the development of effective polysaccharides and
oligosaccharides. Method: Seven databases including PubMed, Embase and Web of Science were searched,
and studies that met the inclusion criteria were selected. The methodological quality of the included studies was
evaluated using the risk of bias tool of Systematic Review Centre for Laboratory Animal Experimentation
(SYRCLE) , and the data were analyzed using RStudio and StataSE 17. Result: A total of 62 randomized
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controlled trials (RCTs) were included, involving 1 512 mice and five plant polysaccharides: Astragalus
polysaccharide (APS) , lentinan (LNT) , Ganoderma lucidum polysaccharide (GLP) , Poria cocos
polysaccharide (PCC), and Codonopsis pilosula polysaccharide (CPP). The network Meta-analysis showed that
APS ranked first in increasing spleen index (mean deviation (MD)=3.54, 95% confidence interval (CI) [2.10,
5.96]), thymus index (MD=1.98, 95%CI [ 1.55, 2.54]) and T helper cells (CD4")/T suppressor cells (CD8")
(MD=1.63, 95%CI [1.13, 2.37] ), while CPP ranked first in up-regulating the number of peripheral blood
leukocytes (MD=24.16, 95%CI [8.21, 71.12] ), macrophage phagocytosis index (MD=2.52, 95%CI [1.32,
4.82]) and immunoglobulin M (IgM) content (MD=1.79, 95%CI [1.12, 2.85]). Conclusion: All the five
plant polysaccharides can regulate the immune function of immunosuppressed mice. Among them, APS has
advantages in elevating spleen index, thymus index and CD47/CD8", while CPP focuses on increasing the
number of peripheral blood leukocytes, macrophage phagocytosis index and IgM content. Due to limited number

and quality of included studies, the conclusions needs to be further verified with large samples and high-quality

studies.
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Table 3 Network Meta-analysis of spleen index
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Fig. 2 Risk of bias assessment results of included studies
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Table 4 Network Meta-analysis of thymus index
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Table 5 Network Meta-analysis of number of peripheral blood leukocytes

FHi MD[95%CI]

it APS LNT GLP CPP CON
APS 0

LNT 2.68(0.48,14.98]" 0

GLP 3.30[0.94,11.63]" 1.23[0.21,7.33]" 0

CPP 0.46(0.12,1.78]" 0.17[0.03,1.09]" 0.14[0.03,0.58]" 0

CON 11.07(4.85,25.28]" 4.13[0.91,18.67]" 3.35[1.30,8.66]" 24.16[8.21,71.12]" 0

2.5.4 CD4'/CD8" CD4'/CD8 4 Mtk Meta 43 #r It
SCPL 6N al % A, WK 6. APS(MD=1.63,95%CI
[1.13,2.37]) .LNT(MD=1.55,95%CI[0.86,2.78]) .
GLP(MD=0.81,95%CI[0.40,1.61]) , 15 B ¥ xJ #& %}
H, 2R EA 5 E X (P<0.05) . RHARZ
B 15189 38 56 41 /) Bl CD4/CDS™ Fh i &4 SR 0 5 e
B, R EA g L(P<0.05)

%6 CD4'/CD8 KP4k Meta 5317
Table 6 Network Meta-analysis of CD4/CD8"

FW MD/[95%CI]

it APS LNT GLP CON
APS 0

LNT 1.06[0.53,2.12]" 0

GLP 2.02[0.92,4.43]" 1.92[0.77,4.74]" 0

CON 1.63[1.13,2.37]" 1.55[0.86,2.78]" 0.81[0.40,1.61]" 0

2.5.5 MR AT MEAE AL B W AH A A W S A0
KR Meta 43 B S 52 B 15 A TRl 4% He e, WL 7. APS
(MD=1.36, 95%CI[0.94, 1.97] ) . LNT (MD=1.71,
95%CI1[1.24,2.36]) .GLP(MD=1.50, 95%CI[ 1.00,

2.26]) .PCP(MD=2.24, 95%CI1[0.87, 5.77] ) .CPP
(MD=2.52,95%CI[1.32,4.82]) , 5 F3 ¥ %} FE X} e,
S EA G EE X (P<0.05) . R R £ 85T
Tt 3 56 21 /D B W 20 i A I O R AROR
Fe#, 2= R B RA G E B L (P<0.05) .
256 IgM & ir IgM & i 19 [ AR Meta 43 A1 2 52
o6 ATl B, L% 8. APS(MD=1.16, 95%CI
[0.68,1.98]) .LNT(MD=1.34,95%CI[0.63,2.85]) .
CPP(MD=1.79,95%CI[1.12,2.85]) , 5 B ¥ %} 1B 41
i, 2 W BEA G 8 L (P<0.05) . KA A
205 T W AY S 56 21 /D B TgM & i T = RO B L
B, 2R EA G L (P<0.05).
2.6 MR Meta 53 7 25 R HE P & 45 R AR AR
SUCRA HEJ7 W18 3. HE)7 B , OAPS A1 7l g g
Rt i [ e O B A T TS it , SUCRA HEJF 24 APS
(SUCRA=79.4%) >CPP (SUCRA=753%) >GLP
(SUCRA=63.8%) >LNT (SUCRA=51.3%) >PCP
(SUCRA=26.8%) ; @ APS fx A 7] it B M 7 v M iR 45
B i A T RS 3, SUCRA HEJF 4 APS(SUCRA=
84.1%) >CPP (SUCRA=78.7%) >PCP (SUCRA=
55.9%) >GLP (SUCRA=44%) >LNT (SUCRA=
- 215 -



5529 B4 6 3] PESRRAFZRE Vol. 29,No. 6

20234E3 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2023
F7 BB E LSS K Meta 2 47
Table 7 Network Meta-analysis of macrophage phagocytosis index

T MD[95%CI |

f it APS LNT GLP PCP CPP CON

APS 0

LNT 0.80[0.49,1.30]" 0

GLP 0.91[0.53,1.57]" 1.14[0.68,1.91]" 0

PCP 0.61[0.22,1.69]" 0.760.28,2.081" 0.67(0.24,1.88]" 0

CPP 0.54[0.26,1.14]" 0.68(0.33,1.40]" 0.60[0.28,1.281" 0.89[0.28,2.80]" 0

CON 1.36[0.94,1.97]" 1.71[1.24,2.36]" 1.50[1.00,2.26 " 2.24[0.87,5.771"  2.52[1.32,4.82]Y 0
&8 IgM FEHIFIRK Meta 5 47 43%)>GLP(SUCRA=36.1%) ; D APS & £1 1] it . M
Table 8 Network Meta-analysis of IgM content ﬂ T,% CD4*/CD§* E,(J % 4* ;l: m Tﬁb ﬁ@ ,SUCRA ﬁF )A%— ﬂﬂ
T MD[95%C1] APS(SUCRA=83.8%)>LNT(SUCRA=76.2%)>GLP
il ars LNT CPP_ CON  (SUCRA=13.2%);®CPP EA il B i 7+ it i 1 4
APS 0 i A Wik 45 FY B AE T WA i, SUCRA HEJF 4 CPP
LNT 0.87(0.35,2.18]" 0 (SUCRA=85.9%) >PCP (SUCRA=73.1%) >LNT
CPP 0.65(0.32,1.32)" 0.75[0.31,1.82)" 0 (SUCRA=59%) >GLP (SUCRA=44.9%) >APS
CON 1.16[0.68,1.98]" 1.34[0.63,2.85]" 1.79[1.12,2.85]" 0

36.7%) ; @ CPP i A 1] GE BN FF 55 Z0 JE I 11 41 i %%
YT Wi G, SUCRA HEJ¥  CPP(SUCRA=
95.9%) >APS (SUCRA=74.1%) >LNT (SUCRA=

A 1.0

(SUCRA=34.4%) ; ©CPP 5 A 1] fig )Jl My 7H 5 1gM &5
0 B A T RS i, SUCRA 5 & CPP(SUCRA=
87.2%) >LNT (SUCRA=55%) >APS (SUCRA=
40.3%) .
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Fig. 4 Adjusted inverted funnel plot of macrophage phagocytosis

index
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CPP .GLP; 75 Ft & iy i 48 %507 180, HE 24 117 3 (9 T i i
Jiti & APS . CPP . PCP; 7£ Ft i A Ja Ifil 11 240 A %k it 75
11, HE 44 /0 3 09T W5 CPPLAPS \LNT; 7 It =
CD4'/CD8 J7 Ifi , HE 44 1 3 /Y T T 5 i -y APS \LNT .
GLP; 7 7 = L i 20 Jf 7 Wik 1 5007 1, HE 44 1 3 19 T
T4 i & CPP . PCP LNT; 78 7t = IgM % & J7 Ifif , HE
ST 3BT WA CPPLNT (APS. 2 A 45 R &
PR, 5 H At 22 AH [, APS T7E TH i 045 K g i 45 %k
1 CD4'/CD8" J5 1 HA — & L %, i CPP M & T 7t
e A1 JE I P A0 R | I A A I R 1M

JH , AT AE 5 Toll B 22 14 4 (TLR4) /v 5 By B KE 431k A
¥ 88(My D88) i M e 2 155 5 M % 3 i A2 Bl VI
AKX, BAO S SIS & I, APS K1 i 41 it 40
Ji JE) 38 LY 7E Go~G 3, T 18 DNA 451 405 7 12 9 i i
2 AR RUR R T IR A B R & 1 (PARP) R 35,
A 2 B R T A R 4 R B4 R U -x1
(Bel-x1) 1 Bel-2 #H 5 i 248 A 1 1l %% /5 51 -1 (Mcl-1)
(4 22 35, Uk 2D B 5 40 A A 0 T, AR A0 R I 40
Hos N Tk A0 i A - . CPPRESE ST
) BB o 2 — ARz . IR R
CPP A DA 2 b i A5 78 R B0 Py AR 1 328 R B 1
43 W K SF 3 B R 42 5 CPP ] 4 9 4 Bel-2
A G X M (Bax) % #% s A 1 -kB(NF-«B) p65
FIA 235 . PR HTIH T4 568 1 Bel-2 R A A XK.
A1, CPP i4 Al 38 2ok £ 2 /)N B 05 48 A 1 185 4, 33
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FHIEN

CTX & —Ff# JH 9 e Ak 7000 i g8 259 , T BEL W
DNA & i, 5 B B 25 ¥4 25 0L, £F 4e 3 4= BT A B
DX By fik Je 1 b 20 8685 45 A 90 2 g e 4 JiE R AL 200 i 94
T B R DA T A1 A VR G 2E R A L G L B
2T ST R R R A RS R I ek A
50~200 mg-kg' CTX 37 BRI B/ B 4 i Lok 22 2
L TH 50 CD4Y/CD8 1) T B, 3 Bl &% 78 7 4 CTX
J5 5 1~4 Kk B e K8, B 5570 & pE . AR
e CTX 75 5 19 /N BB AR | R TIE 1 A58 78 ) i Ty 2t
ST TR R ARG T Al s A5 3O TR R 1 S 5 L I
Hb AR SCAN AT T B R, BEAS K, ST AR R
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