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Abstract Objective To explore the molecular mechanism by which Shenling Baizhu San (SLBZS) regulates macrophage polarization
via the E1A-binding protein p300-nuclear factor erythroid 2-related factor 2 (Nrf2) pathway during the progression of hepatocellular car-
cinoma (HCC). Methods A murine model of HCC was established and treated with SLBZS, or anti-programmed cell death 1 (a-PD-1)
antibody , or a combination of both. Tumor volume and weight were recorded. Histopathological changes were evaluated on hematoxylin and
eosin stained sections. The macrophage polarization markers, inducible nitric oxide synthase (iNOS), and arginase 1 (Argl), were detected
using immunohistochemistry. HepG2 cells were incubated with serum containing SLBZS and co-cultured with THP-1 cells. Cell viability,
invasiveness,and apoptosis were assessed using the CCK-8,Transwell,and TUNEL assays,respectively. The iNOS and Argl concen-
trations in THP-1 cell supernatants were measured using an enzyme-linked immunosorbent assay. Western blotting was used to quantify
the p300,Nrf2,and acetylated-N1f2 levels. Results In HCC-bearing mice,SLBZS alone and a-PD-1 alone markedly suppressed tumor
growth; however,the combined treatment had superior efficacy. Immunohistochemistry revealed that SLBZS and «-PD-1 increased the
level of M1 marker,iNOS, while decreased the level of M2 marker, Argl ;the combined treatment had a stronger effect. In vitro, SLBZS-
containing serum decreased HepG2 viability and invasion,induced apoptosis, elevated the iNOS level,and reduced the Argl level in
THP-1 cells. Western blotting showed that SLBZS lowered the p300, Nrf2, and acetylated Nrf2 levels, and that these effects were reversed
by p300 overexpression. Conclusion SLBZS inhibits HCC cell growth by suppressing p300-mediated Nrf2 acetylation, thereby modu-
lating macrophage polarization.
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2H /N RS A 4 ZUhiNOSFR ik KA TS 4h 24
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Tab.1 Comparison of tumor weight, volume, iNOS level, and Arg1 level of mice in each group

Tumor volume (mm3)

Expression level of Expression level of

Group n Tumor weight (g)

Day 6 Day 8 Day 10 Day 12 Day 14 iNOS Argl
Model 6 061008 101261025  18246+1956  271.15£2854 395263849 427154391 0.15£0.03 058 +0.07
SLBZS 6 0.50+0.06"" 84.15+7.85"% 153.16 £ 1648"7 230.13+2345"7 27832+2851"7 302.15+31.84"7 0250027  043£005"7
a-PD-1 6 041004 7933 £8.12"7 14348 £17.61"7 21325+23.67"7 2554826597 286.59+36.48"%  037£0.05"Y  031:0.04"
Combination 6 036+0.04" 5426+587"  12002£13.177  18126+2135"  22034+2376" 24356 +25.65" 046 +0.05" 0.22+0.04"

1) P < 0.05 vs. model group;2) P < 0.05 vs. combination group.
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Model SLBZS

Combination

4

B HHNRIMEHRHERE x200

Fig.1 Hematoxylin and eosin staining of tumor tissues of mice in each group x 200

Model SLBZS

h . .

Argl

a-PD-1 Combination

5 £ :

E2 &H/NRMEHELAFINOSFIArgIFRIE %200
Fig.2 Expression of INOS and Arg1 in tumor tissues of mice in each group x 200
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0.05) o 2 o 4 T A6 I 2% A % W, SLBZS-L4H \SLB-

7S-M#H .SLBZS-HZH Hep G224 Jift I T~ %2 Wi 35 5 T %t
82 (P<0.05)

6 0 45 ZHTHP- 140 B8 HHiNOSFI Arg 1K -, &5 51
7R, 255 RIS R S AR 1 28 E M2 252 e 24
W ACAR S D) Arg LKF- I B M LY 005 48 A i
INOSTKF-. W22,

F2 FiHHepGUREiES . BE. BTUREBRMMMUIREMINOS, ArglkFHILLE

Tab.2 Comparison of cell viability, invasion, apoptosis, and levels of the macrophage polarization markers, iNOS and Arg1, in

HepG2 cells in each group

Group n Cell viability (%) Number of invading cells ~ Apoptosis rate (%) iNOS (pg/mL) Argl (pg/mL)
Control 3 100.00 = 0.00 148.25 +17.59 7.26 +0.98 482.54 +50.29 56.96 + 5.86
SLBZS-L 3 71.31 +7.46" 102.13 + 13.45" 14.26 + 1.56" 738.21 +79.55" 35.05 +3.83"
SLBZS-M 3 63.54 +7.37"7 69.33 +9.26"? 16.88 + 1.79"? 921.84 +98.43"? 24.98 +2.68"?
SLBZS-H 3 51.09 + 5.42"2"% 4523 + 6.48"Y 201523279 1269.66 + 13231777 1736 + 193"

1) P < 0.05 vs. control group;2) P < 0.05 vs. SLBZS-L group;3) P < 0.05 vs. SLBZS-M group.

24 % HORERE I HHp300-Nrf2h S Nrf2 2, ot
K-

5% B8 2H A L, SLBZS-HZH p300HINH 28R 11 %
IRIKV LA R N2 Z A KT 1 ZE REAIR (P < 0.05) o5
SLBZS-H+vectorZH #f [t , SLBZS-H+oe-p300H p300Fil
Nrf225 2235 7K LA B Nef2 2 BEA R K- 3 T s (P <

0.05) L3 K3,
2.5 p300idi 5% 2% R HIWHCCAH M 78 A= 2%
JAT R

55 %k PR ZH %8, SLBZS-HZ 20 i 14 5 1% 7 A=
22U 55, A0 ML )R T A TR (P < 0.05) . 5SLBZS-H+
vectorZH b 35, SLBZS-H+oe-p3002H 41 Hg 16 1 Fllfz 78
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S, AL TR AR (P < 0.05) o#E—PAGITHP-1  HavectorZH LE#5, SLBZS-H-+oe-p30041 Arg 1K ~F- T} &
%w¢mmﬁmgm%mﬁir%mﬁém& MiNOS/KF-FEAIG . W34
SLBZS-HZ Arg 17K - FEAKIMTNOS/K V- T 5 S5 SLBZS-

#3 HBHepG24BEHp300. Nrf2, Nrf2Z BifLKEHILLEL
Tab.3 Comparison of the levels of p300, Nrf2, and acetylated Nrf2 in HepG2 cells in each group

Group n p300 Nrf2 Acetylated Nrf2
Control 3 0.72 £0.09 1.13£0.12 0.98+0.11
SLBZS-H 3 0.21 +0.03" 0.74 + 0.05" 0.38 +0.04"
SLBZS-H+vector 3 0.18 £0.02 0.71 £0.05 0.39 +0.04
SLBZS-H+0e-p300 3 0.42 +0.06” 0.91 +0.08” 0.76 +0.08”

1) P <0.05 vs. control group;2) P < 0.05 vs. SLBZS-H+vector group.

p300 264 x 10°

Nrf2 68 x 10’

Acetylated Nrf2 68 x 10
GAPDH 36 x 10°

1, control group;2,SLBZS-H group; 3, SLBZS-H+vector group;4,SLBZS-H+o0e-p300 group.
E3 Western blotting#&illHepG24HAE FFp300, Nrf2, Nrf2Z Ei{k 7k
Fig.3 Expression levels of p300, Nrf2, and acetylated Nrf2 in HepG2 cells determined by Western blotting

R4 HiHHepGUME N, BE. BTURERMAERULIREDINOS, Argl K FHILLE
Tab.4 Comparison of cell viability, invasion, apoptosis, and levels of the macrophage polarization markers, iINOS and Arg1, in
HepG2 cells in each group

Group n Cell viability (%) Number of invading cells Apoplosis rate (%) iNOS (pg/mL) Argl (pg/mL)
Control 3 100.00 + 0.00 138.46 + 1635 7.15+0.83 503.83 + 54.21 65.98 +7.06
SLBZS-H 3 4824 £5.07" 60.12 + 8.32" 20.01 +2.13" 991.49 + 102.03" 26.75 +2.86"
SLBZS-H+vector 3 47.17+5.18 5533 +7.68 19.56 +2.09 953.82 + 109.79 24.39 £2.66
SLBZS-H+0e-p300 3 79.65 + 8.51” 113.25 + 14.56” 13.25 + 1.427 676.12 +71.57% 48.63 + 4.96”

1) P < 0.05 vs. control group;Z)P < 0.05 vs. SLBZS-H+vector group.
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