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Effects and action mechanism of Fuzheng Xiaoliu Decoction on cerebral glioma
orthotopic transplantation model in rats
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Abstract: Objective To observe the inhibitory effect of Fuzheng Xiaoliu Decoction (FXD) on cerebral glioma. Methods Rat
glioma orthotopic transplantation model was established by inoculating C6 glioma cells to brain right caudate nucleus in situ of Wistar
rats, and the rats in treatment group were ig administered with FXD for consecutive 14 d. After the last administration, blood was taken
to measure whole blood viscosity and plasma viscosity, serum immunoglobulin (IgG, IgA, and IgM), tumor necrosis factor-a (TNF-a.),
interleukin-2 (IL-2), and interferon-y (IFN-y) levels; All rats were sacrificed after last administration to collect whole blood; The brain
was taken and weighed, brain index was calculated, tumor length and short diameters were measured, and tumor volume and inhibitory
rate were calculated; The tumor tissue was taken, vascular endothelial growth factor (VEGF) and prostaglandin E, (PGE,), insulin-like
growth factor-1 (IGF-1) levels were determined. Results All three doses (1.2, 2.4, and 3.6 g/kg) of FXD could inhibit rat glioma
tumor volume. It could reduce the contents of IGF-1, PGE,, VEGF in tumor tissue and serum IgG, elevated the level of serum IgA, IgM,
TNF-0, IL-2, and IFN-y to varying degrees. FXD (3.6 g/kg) can reduce whole blood viscosity at low shear (P < 0.05, 0.01).
Conclusion FXD has significant antitumor effect on C6 glioma, and the mechanism of antitumor effect may be the inhibition of tumor
angiogenesis and tumor cell proliferation, enhancing immune response, and reducing blood viscosity.
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ThE (P<0.01). SEERVAMLL, $KIEHR K.
Hh e 2R BRUMR AR B S sk (P<<0.01),
RSB R 43.10% 53.13%. 54.66%. TKIEH
Je 77 v ) B AR R R A I R A B B BRI (P<
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3.1.2  HU4KEMEL4Z IGF-1. PGE,. VEGF /K
beie  HxiEal. SR, BRI LR
M4 IGF-1. PGE,. VEGF /KB TR (P<
0.05. 0.01). SHAAMLL, RIEHER T 3 MFIE
20K R 4 40 IGF-1. PGE, M VEGF /K- 3
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Table 1 Effect of FXD on brain index and tumor volume of glioma orthotopic transplantation model rats and its tumor

inhibitory rate (x £s)

bl = (gkg ) IR ILEERAGA Jiiggi A& F/mm’ IR /%
of L — 6 0.683+0.080 — —
(EERZN — 8 0.66510.053 — —
ki) — 10 0.842+0.100442° 44.29+15.09 —
RIETHE Jy 12 10 0.78240.036 2520+ 7.83” 43.10
24 10 0.809+0.079 20.76+ 7.23" 53.13
3.6 10 0.731£0.070" 20.08+ 7.67" 54.66
Al S VT R 0.023 3 10 0.77020.067 16.07+ 8.40™ 63.72

SR A4P<0.01; SRFARLILE: “"P<001; SHEALLE: P<0.05 “P<0.01
A4p<0.01 vs control group; ““P<0.01 vs Sham group; ‘P<0.05 “P<0.01 vs model group

%2 RIEHE T 3 RuAS R R L HAE K R H4R IGF-1. PGE,. VEGF KRS (X +5)
Table 2 Effect of FXD on levels of IGF-1, PGE,, and VEGF in tumor tissue of glioma orthotopic transplantation model rats (x + s )

20 531) Fl/ (gkg ™) IL/IESN IGF-1/(ng'g™") PGE,/(ng-g™") VEGF/(ng'g ")
i — 6 8.95+1.82 1 124.49+283.07 1 144.78£321.67
BFEA — 8 7.95+2.70 1 134.04+£123.67 1143.88+168.61
Y — 10 11.18+2.60*** 2232.77+347.90*4%  1836.12+282.29*4°"
TRIETHR )y 1.2 10 8.26+2.04™ 1357.16+379.84" 1171.39+343.04"™
2.4 10 7.96+0.97" 1366.77+345.40" 1184.44+287.58"
3.6 10 8.8343.04" 1129.72+240.74" 1156.45+346.88"
A ] VT R 0.023 3 10 9.43+3.05 2 056.23+£597.83 1201.08+285.31"

SRR *P<0.05 **P<0.01; SETFARLILE: “°P<0.01: SHELLE: "P<0.05 “P<0.0l
AP<0.05 “%P<0.01vs control group; ““P<0.01 vs Sham group; ‘P<0.05 ~P<0.01 vs model group
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32 XMRRRERAMZEKR SR isiRaI R0

3.2.0  KAKRRUMLE IgG. IgA. IgM KFEE 5
X IRALAREL, BRI B 1g M 1gG /KT
Fhi, s IgA ACHRE (P<0.05. 0.01); ST
RYUHIEL, BILRRIEE Ig & 1gG K BT
IS IgM KRG (P<<0.05. 0.01). SRAIZ
FHEG, FRIEWHR T 3 A EA G N KRS 1eG
K, THE IgM ZKF (P<<0.05); FRIEHE .
HIRE NI Ig /KT (P<<0.01); FRIEMNIRE 7 i

YLRET =R UM IgA 7K (P<<0.05). Z5H L3 3.
322  F4UKRUMLTE TNF-a. IL-2. IFN-y 7K EL
xR, BERA KR TNF-a. IFN-y 7K
S B IEL (P<<0.05. 0.01); SET-ARAMLL,
RS A K BRUMLTE TNF-ais IFN-y. IL-2 7K B 5 BRI
(P<<0.05. 0.01). SAIZALL, PEMR T 3 A4
52 RE W W T K RS TNF-a. IL-2 K°F
(P<<0.05. 0.01), FRIEWIRIK. HRIEREHZT
T K R TFN-y K2 (P<<0.05). 45i% W% 4.

R3 KEHBAMMRRBRUBEARLE Ig S8R IgG. IgA. IgM LB (X+5)
Table 3 Effect of FXD on total Ig and proportion of IgG, IgA, and IgM in serum of glioma orthotopic transplantation model

rats(x+s)
20 531 Fl/(gkg ") R Mgl(gL™h 1gG/% IgA/% IgM/%
X — 6 3.66740.442 88.03+2.28 5.3040.78 6.67+1.57
BFEAR — 8 3.49340.643 87.84+1.48 4.80+1.41 7.36+0.33
B — 10 43214+0367**  90.97+£0.89***  3.30+0.36**  5.72+0.82°°
TRIETHR )y 1.2 10 3.600+0.967 88.50+2.93" 3.954+1.42 7.55+1.66"
2.4 10 2.949+0.779"  87.53+3.17 434+1.31 8.08+1.89"
3.6 10 3.468+0.634"  88.68+2.34" 4.15+0.95" 7.17+£1.43
EIE AT MApIE 0.023 3 10 3.8254+0.491" 87.53+2.48" 55741397 691+1.44

S AR 4P<0.05 4*P<0.01; SEFEARALE: “P<0.05

SAP<0.01; HEIRIAILLE: "P<0.05 "P<0.01

4P<0.05 “4P<0.01vs control group; “P<0.05 ““P<0.01 vs Sham group; P <0.05 "P<0.01 vs model group

4 KREBBAMMEREBRMABIEARMDE TNF-a. IL-2. IFN-y KFEHZIE (X+s5)
Table 4 Effect of FXD on levels of TNF-a, IL-2, and IFN-y in serum of glioma orthotopic transplantation model rats (x +s)

4151 FlE(gkg ") ILY/IBS TNF-a/(g'L ") IL-2/(gL™) IFN-y/(g'L™")
Xt — 6 210.5£35.8 385.4+35.6 277.3423.1
(EERZN — 8 213.5+9.2 407.5+37.8 277.0+32.2
ki) — 10 159.5+14.34%° 369.3+19.7° 216.6+45.044°
RIETHE )y 12 10 194.74255" 438.5+30.2" 264.7+£36.5"
2.4 10 173.6+9.9" 426.6+41.8" 267.2+34.4"
3.6 10 182.5+7.0" 400.0+34.3" 230.9438.1
EIEEMNE 4 0.023 3 10 165.4+13.8 40224295 282243417

AR *P<0.05 **P<0.01; 5EFR4LE: “P<0.05

A4p<0.01; SHMALLE: "P<0.05 "P<0.01

AP<0.05 *%P<0.01vs control group; “P<0.05 ““P<0.01 vs Sham group; ‘P <0.05 P <0.01 vs model group
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Table S Effect of FXD on blood viscosity of glioma orthotopic transplantation model rats (x +s)

. AEekel) SR i ﬁmﬁﬁm?m)*A i L3 366/
Xy (10s™ i (5057 =Y (1508 (mPa-s)
st — 6 12.84+3.23 7.7242.10 5.51+1.87 1.32+0.20
BFR — 8 11.96+3.63 6.96+2.03 4.83+1.87 1.43+0.25
Y — 10 16.37+5.11° 8.72+2.79 6.26+1.76 1.4240.19
RIEWR T 1.2 10 13.82+4.11 7.82+1.79 5.72+1.09 1.35+0.18
2.4 10 13.9942.08 8.05+0.91 6.0240.54 1.35+0.24
3.6 10 11.96+3.75 7.08+1.77 5.37+1.26 1.35+0.17
H] SERNVT IR 0.0233 10 12.72+3.35" 7.10+1.58 5.27+0.87 1.30+0.15

HEFARAE: “P<0.05; SHMAHE: P<0.05

“P <0.05 vs Sham group; P < 0.05 vs model group
ol il A = A i 2 s S ey E 2L DC
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