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[Abstract] Objective: To explore the interaction between bruceoside B and gut microbiota and the

inhibitory activity of its metabolites on human lung cancer A549 cells, and to explore the value of bruceoside B
in the treatment of non-small cell lung cancer (NSCLC). Method: Bruceoside B was co-incubated with the
human gut microbiota under anoxic conditions in vitro, and ultra high performance liquid chromatography-
quadrupole-time-of-flight mass spectrometry (UPLC-Q-TOF-MS) was used to analyze the metabolic
transformation products. Cell counting kit-8 (CCK-8) assay was performed to determine the effects of bruceoside
B and its metabolites on the proliferation of human lung cancer A549 cells and the half inhibitory concentration
(IC,,) was calculated. Five healthy male rats were gavaged with bruceoside B (2 mg-kg"') for 7 days after
adaptive feeding. The feces of rats were collected before and after administration. 16S rRNA sequencing was
used to assess gut microbiota. Result: Bruceoside B was mainly metabolized to brusatol by human gut
microbiota, the IC,, of bruceoside B and the conversion product to A549 cells were 1 755.50, 19.57 pmol-L",
respectively, and the conversion product had a better activity at inhibiting A549 cells proliferation than
bruceoside B. Additionally, The results of intestinal flora analysis showed no significant differences in
a diversity and B diversity of gut microbiota after administration. In terms of species abundance, at the phylum
level, bruceoside B decreased the relative abundance of Actinobacteriota and Proteobacteria, increased the
relative abundance of Firmicutes, Patescibacteria and Cyanobacteria. At the genus level, bruceoside B
decreased the relative abundance of Staphylococcus, Aerococcus and Psychrobacter, increased the relative
abundance of Romboutsia, Lactobacillus, Clostridium sensu stricto 1, Norank-f-norank-o-Clostridia-UCG-014,
Turicibacter, Allobaculum and Candidatus Saccharimonas. The results of functional prediction showed that the
gut microbiota functional compositions were relatively stable. Conclusion: Bruceoside B can be deglycosylated
by intestinal flora and converted into brusatol, with a significant increase in antitumor activity. The
administration of bruceoside B will not cause significant changes in the structure and function of the intestinal
flora, resulting in intestinal microecological balance disorders, and the administration appears to be beneficial to
the intestinal flora of NSCLC patients.

[Keywords] Brucea javanica; bruceoside B; brusatol; intestinal flora; metabolic transformation;

human lung cancer A549 cells; non-small cell lung cancer(NSCLC) ; 16S rRNA high-throughput sequencing
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(UPLC-Q-TOF-MS) 43 #7147 ¥y , If iz FH] 44 Jfd 384
B 5 15 K I ik (CCK-8 35 tL i fs fb R I ik & 9
XF N i 98 A 549 4 Jf fy #0035 Ve o 245 1 4 H 52
o 3 TR RE A 24 ) i i T R A ) AR AR T DL
IR YT LR AR T A S0 & 5] s 1 B R
L, 52 ) B (A S A BF5E R FH 16S rRNA
o 3 0 B R 40 S T B X K R A
B2, AT B TR T K25 %

1 ##

Triple TOF 5600 %4 155 43 ## 51 3% A% ( 35 [F Sciex 2~
Al ), MGC-250HP-2L 4 \ TS e s 7248 ( g — 16
Bl AL B A BR S ®] ), HC-3018R Y 5 8 4 v 25 .0 Bl
CEZBP R R A A R A R, LMQ.C Y7 X
KT # (L ZR B AR B 7 25 08B 10 41 FRZA B ), BS224S
Ry 5y 2 — L KO (38 2 R R A8 A BR A
Al ), JW-3401 B CO, 35 72 48 (VLVG 48 v FE B A R
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Al ), ABI GeneAmp"9700 % 5 £ fiff £ = )2 i (PCR)
(3 E ABIA ] ) , DY Y-6C % H Uk A (b 505 — 4=
PR ABRA ) .

AN T 2019 4R U H T PH4 , HULPE P R 2)
R 2 o ] BR U 4 0 Sl o R R A B T i A A IR
+ B. javanica W AR 52 bR A (YD20191107) PR A7
TUL VG B 24 K A v 24 [ R R R B K L
FEBFIE Rl o P74 B KA H 130 s ol AR S0 86 8
Gy B IR 4R H1>90% .

Nt i AS49 20 M bk (11 & A AR ) R BCA FR
N LB S FH0045) , CCK-8 K Ik 1 &0 (R 3% 2618
AR A BRA F LS MA0218) , G 4F 1 i (LA @
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P T30 5 mg, BT 5 mL I, W E &5 .
2.1.2 W KA R (GAM) WOl 4 FRERUBR I
10.0 g KT HR3.0 g R K 5.0 g 4 Ak 2.2 g 78
A # 13.5 g AR PR M 1.2 g % B 3.0 g A1k
3.0 g nTIEMETERY 5.0 g LK MR R 0.3 g R —
SBI 2.5 g B RN 0.3 g FIE AL I ZL £ 6.0 pg,
PG & Z8 K N B i, s EAEAE R K 1.0 pL
AR A ZEI K 2 1 000 mL, # g B 2= A8
WY KR R T H IR, 4 A EH 1,
121 °C iR 8 K KT 0.5 h, [ AR A H R B4
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HURR W 0.5 mL #2250 T4 GAM 85373 9.5 mL (19
o 37 cCIRAR FR 24 h, DS A BIR A M,
4 °CYKFEPRAEE o I 3 TR A B A rp LS P T
0.5 mL, 4 T34 GAM B 32 5L 9.5 mL Y& v,
37 CCIRA R IR 24 h, 43 5I7E 0.1.2.3.4.5.7.9.12,
24 hHURE W I g R R S AR L
2.1.4  ASIHF AT B B9 IE R L AR S A
43 0 TR S 2H (2 )+ N M TE ) X BRZE (24
WK W T8 T B GAM B5 32 3 Fnzs (al (& A
[ B W), B 3 AT o I S5 2H AR REZH 43 )
A SRR T A B, A 0T B A R E R
0.1 gL', 37 CCIRAATEIGF7 24 ho 400l T 5 Ak kA7
0.6.24 hRF U B 2.0 mL T J0 8 B0 4, 58
T -40 CCURFAL IRk o SR FHR -V A6 BT o i i
A Ak B A A5 K MR TE T BV R A 3K,
60 °C¥8 75 1, 5% B W LW BE 1.0 mL % i , 4 °C .
14 000 r-min” 250> 15 min( &.02F42 10 cm) , 5K
it 0.22 pm AL, 1] T UPLC-Q-TOF-MS 73 #7 .
2.1.5 AR A5k &4, R HALO 90A
C, (34 (2.1 mmx100 mm, 2.7 wm) , A & 40 °C,
Uit 0.3 mL-min”, #EFE 5L 3 wL, W3 AH 0.1% H 2
KB W (A) -2 (B) , 6 B PE B (0~20 min, 5%~
95%B; 20~25 min, 95%~5%B; 25~28 min, 5%B) .
i S5 A, R L 25 B 1R (ESTD | E B 1B
W, &7 AL IR BE 550 °C, AT A 7 25 psi( 1 psis
6.895 kPa) , LS JE 11 50 psi, 4 B #(N,) 50 psi,
W% 55 B R 5.5 KV, 4L HLE 100 V, Alf 1 fE & 70 eV,
T B 0 Bl m/z 50~1 250, HU 2.1.4 35 T I 45 E
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di, AR 2,000 TR A IR 6 BT L 4% Bk
o 55 A2 36 A 534 o
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T 96 fLak , B T 1 =4 th 15 9% 24 ho Ff i A o8 42
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4 °CARAF , 2% Byt I M 58 Jic ri K [ 05 PCR ™= 47, i ]
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J¥ H T 36 AR s 2R A R R S8 A
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5 B ; B FH mothur 1.30.2 7154 o 22 K % 15 550R0 Hs B
Hh £k ;38 3 R 1% 5 (version 3.3.1) 404 B Z 64 2k 1k
H A 43 Hr (LEfSe) # 4 (http://huttenhower. sph.

harvard.edu/galaxy/root? tool id=lefse upload) 43 #T
FEAR K 43 77 A b 35 22 S W RE IS sl F s 2R T COG 8K
& J& (https://www. ncbi. nlm. nih. gov/COG/) , i it
PICRUSt2 2.2.0 47 i 18 w1 1 2 RE Tl
2.4 BRita 8t R FH SPSS 26.0 48 i 5443 #r 45
B BUE D ks o, 2 ] B AR TS X ¢ K 3, LA
P<0.05N 22 RA Gt = L,
3 &R
3.1 FEF B A E AR L LA
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T BHE S R Ee A ) o Hoh Ak G ) MO, TE X IR 2
RS 6 28 A D ), 7 43 F 25 1 8 m/z 705.235 9
[M+Na]", %> 73 N C,H,0,,, T EHEH B T 145
m/z 605.183 3 [M+Na-C,H,0,]" . m/z 543.182 9[ M+
Na-Glu] * | m/z 461.141 0 [M+Na-Glu-C,HO] " .
m/z 443.130 6 [ M+Na-Glu-C,H,0,] " . m/z 185.041 56
[ M+Na-Glu-C,H,,0, ", # E A A F4F B, i =
) M1 55 3 IR 7 B 6k B A R B8 I ) — 3, HofE
F B T %N m/kz 543.183 4 [M+Nal ", o F R N
C,H,0,,, btk & MO U /> 162 Da, T BB T
f0 4% m/z 461.141 7 [M+Na-C,H,O 1" . m/z 443.133 0
[ M+Na-C,H,0,]* . m/z 165.069 4 [ M+Na-C,H,,0,]" .
m/z 83.049 4 [ M+Na-C,,H,,0,]1", #E Il M1 > M0 2k
F— 0 TE BRI Y, S5 G 0 R K E N
Tl ik I 1,
3.2 BIHFIF B 5 M 5 BT AS49 4 3 5
G PE 3 CCK-8 45 3R Won , A9 I 7 1F B M4
A F 57 B X AS49 4 g 19 1C,, 4 5l 4 1 755.50,
19.57 pmol- L™, 5 IH 1 JI5 7 %8 B J5 X A 549 4 fd 71y
B mE 0 fE ) B B R L Ao ST B Y 89.7 % .
3.3 o ZHFEPESHr 85T Nllumina Miseq I 7 25 M,
e 97% AHRIMEREAT RS, 245 3] 199 S #AE 3 25 5
JL(OTU), Hh 447 OTU 192 4%, L) sobs 8 %3154
I A R PRl 2, 45 A o O o 1, i £k
TP, FR W BB T Ay o U R R B A
Blo o ZAEME R R B B R 2R E
J% , Shannon Fl Simpson 48§ £ H T 3F- 4 #E V& 7311 2+
£, Ace fil Chaol 8 U H T ¥ BE 7% 70 A £ & B .
542507 B, 45 245 5 K U 18 B #F Shannon 45 %X
T B Simpson $5 %% I T, KB 18 B HE 2 BEE TR,
822 5 oG8 it 7 2 S0 F 8\ BE 48 % Ace Fll Chaol 1
T KR R R R A Y e gt 2
B BRI AR T 1 B XK R A AR R £ R
PER S EIH B Em, L&k 1.
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L e L o M1 Mo Ml
T T T T ’jl T T T r : T T JL r ; T T T 7 T e . "A—ﬁ
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
D E F
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
t/min

HAEIRA10 h; BSR4 6 h; C. 525640 24 hy DX HRZH 24 h; E. %5 (140 24 h; FA H 735 X 8§

1 BEFEBZAFEREESHEWLAN UPLC

Fig. 1 UPLC of biotransformation of bruceoside B by human gut microbiota

®1 BEFEBMNHEEH « SHMEEEEW (3£5,0=5)
Table 1  Effect of bruceoside B on a diversity index of gut

microbiota (Xx+s,n=5)

@l Z R AR £ ETeL i
Shannon 840 Simpson$§%L  Aced8%k Chaol 5%

YT 2.80£0.28 0.12£0.01  160.48+11.31 163.45+12.30

BE 2.56+0.46 0.15£0.06 167.15+12.61 168.15+13.77

3.4 BEMVESHT BZFEIER W T FEA ] HE VS 4H
J ) RE AL PR 22 S 1 . SR ] 32 A R 43 BT (PCoA ) 5
HRKEBERBFLZHEMNER B — F W
(PC1) S — F a4y (PC2) 43 5l ff B T AR 42 1)
36.51% F121.35% , 45 5% . 7m KBRS 1B+ B X
Vs T T RE S5 H R S, 4% 4T 4R X 4 H 25 RS
TheF S, R I B %A B 8 2 K U
GRRE 0 SR 25 4 DL 1 5 oy R B 4 et

3.5 MR BT 2 S AT TR B R
BE 5 LR 45 25 A0 S K BRIV B TRRE AL AR 0L, 32
2ok B BE B ] (Firmicutes) . B £ W [
(Actinobacteriota) . A8 J& % [ ] (Proteobacteria) . #% 1
1 1] (Patescibacteria) . ¥ 41 I# 1] (Cyanobacteria)
BT B 25 SR BE G ) BB T 1) IR )
A LT R ERWETTEEART TR, &
KL, KR EEFARFEZE RS WA RER
(Romboutsia) . FL¥F W J& (Lactobacillus) . B X A2 &
J& 1 (Clostridium sensu stricto 1) | ] % Bk # J&
(Staphylococcus) K ERH J& (Aerococcus) . Norank-f-
norank-o-Clostridia-UCG-014, 75 2 . ¥ ®H &
(Turicibacter) . 5 ¥ W J& (Allobaculum) V& ¥ T )&
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(Psychrobacter) . ¥ ¥ 1 & Bk W & (Candidatus
Saccharimonas) . % 255 LA JE X A KR
e W W8 1. norank-f-norank-o-Clostridia-UCG-
014 R MATHE AT B MEFFHSKEE -
LT ARk IR E EREE N FEET
R o DL i L BRI A

3.6 KEWGEWHYMESZH R wilcoxon &
FAE 56 3 A1 45 25 1 5 oK B 18 TR R B KT 25 S T
J& R kB, 2 s R R E th A A Bk R
(Staphylococcus) | JF ¢ [C T J& (Kurthia) | Tif £ J5 16
fif Bk W JE (Jeotgalicoccus) . M ¥k W B
(Enterococcus) . Unclassified-f-Oscillospiraceae W .
I /> (P<0.05) Jeotgalibaca( P<0.01) ‘g & /b , ¥ 5
K KB J& UCG-003 ( Prevotellaceae-UCG-003) B i
I (P<0.05) , U3 5t R A4 kL. LEfSe 704 LA
LDA>2 A Jy fifi e by o, 25 R 7R S AT 5 76 5 H 8
PR M FEAURER . TEEAKE L, 452
I A= Wb 32 40 3 26 3R 108 @ (Staphylococcus) (L
B #F 1 )& (Bifidobacterium) . Lachnospiraceae-UCG-
006, & %¢ K W J8 (Kurthia)
Jeotgalicoccus. By PR B
unclassified-f-Oscillospiraceae , %5 24 J5 W) = ¥ b
N P K W B (Romboutsia) . norank-f-norank-o-
Clostridia-UCG-014, ¥% & X [k i J§ UCG-003
(Prevotellaceae UCG-003) , WL 5 4 Ji BRI A4 8k .
3.7 KERWGERERFI RN 40 S54H 400,
FEF BEHEATHT 10 A4 538 B, 45 245 5 A0 B I
FEI A B R e s AR, oK b5 W e s AR, B

. Jeotgalibaca .

J& (Enterococcus) .
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PE O REBEIR SR R A WA R, B ok B B RE
S, 20 L /A TS O A ) L5 AR R TR TR R Y Sy
e 1 2 N EE H , s L TR B as A, Tl T A i AR
W, F e . BRI sIFEE L,
WA I 17 B X K BV 3 A ) e I I S
8 5 R B A e
4 ITig

5% K B v 24 v A S Ak 2 B4y I A B 28
b6 W fe 8 2 0 38 o E QI 7 A B 0 2 B
PERY =90 3 2R TS P AN H 2 B e AR R
BT 0 T B AT R4 25 306 R AL & R o < R
SRUTIRZ5 " . G250 53 Bt R BB IR 1 B A A3 0
T B — 1 A B B, T 5 3 W A IR
CIRYS BT 2 =il g W = S SR R
PEPY S IR BIF S 8 S A A R R K UE SE A5 I F 1 B BB
T AE M VAR R & Az T W 55 B I, e Ak Sk 3 P T i
WS IR B . 25 SR WO, B 3E BRI Ak 24 h 2K
AR TROE AT DA LRRE 1 I N TR R O AT R
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