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PO Aot YRR AU i Je A5 75U /)N BRI 2H 21 Warburg R0
K USP47/BACH1 38 B4 1422 )

XA, BIGEW, H®0, THR®, KK, BF4, FF55°, FrX

1. pg P B 2 K22 — M R B SLa oy, TR RN T K XN 195, 4500005 2. i pg H B 25 K22 5H — I IR =24 B¢
3. R R 2R T I v 2 24 B 44 B A A P TR BT o /T i 44 o R 24 BT T W T S S B

[(#HE] B AT Warburg 205 & USP47/BACH 38 3438 38 32 fli 5 A2 4L 3% 77 AE /) 2 I A 9% 64 =T AR AE JA AL
Fik 50 2 CSTBL/6 ) RREH A ALRILE | B2ARIE AR, dph) R4, ZEARIE AR+ 40, IR4AZL, 4010 R,
Aty ROR A R F A Lewis 20 o3 S N RARAL, BAP R B A A0 R R4 T0.2 ml £ 22 3K
B, B HARAGE RS T EMGERIER 240 mg/ (kg-d) #ERF, pH F A4 KL T P22077 10 mg/ (kg-d)
MR EST, FR K AR R A 40 R 4 T B LR B +P22077 MR EST (R ZR L), IRshmAIa 1 R
F iz AR 46 0.5 mg/ (kg-d), SAHLHI4R, RE—R&HRE, NS RNEBEZRIBER,
HE % &L G 4 2 gR P2 25, TUNEL 4 &40 I 73 4L 280 8 =i 0L, e 95 2040 ok Ak ) b o5 40 42 3% 74 4 B A%
LR (PCNA) & @ K-F, A m it g 2027 Warburg 2 B 3647 [ @468 SR E . SLIR S X =BT (ATP)
%], Western Blot &= qRT-PCR % 4 Al A M 72 X 45 7 M kB 47 (USP47). BTB#A= CNC Rl &4k 1 (BACH1).
THEREE 2 (HK2) ., H B 3-Bk AL 28 (GAPDH) & & A mRNA KA K-F, R LaEANmks, &%
W T R IEE A MBI, MBS R A E, PCNA FEEREIK, MRBRARAT RIS,
USP47. BACHI., HK2% & % mRNA & ik K-F 3L (P<0.053 P<0.01); RIRsaa5Lis 424k, L4 %
BT A B AT AFEREI G, BILREZ . ATP 2B (P<0.053% P<<0.01). 524
abgr, B H AR+ H A LR S ARAFAEE R (P<0.053% P<0.01). HiRsazarbie, ZBAHH AR+
#)F 20 HK2. GAPDH mRNA kA 4A4%, USP47. HK2%& & K-F A& (P<<0.053% P<<0.01). LS#pHlAlairkss, it
ata HK2 & & K93, BN AR+Fp4) A1 20 BACHI . HK2., GAPDH mRNA %k B4% (P<<0.05 3% P<<0.01),
Gt TR E BOUTT VA B A m) R S SO B AR K, HAE A ALE] ST Ak 5 38 i USP47/BACH 1 38 #4494 Warburg
A K

[X8F] MJE; Warburg 2 ; 2 Z4F FMAKEE47; BTBA=CNC FlR/AK 1; e/ BAREARAL

it g e — e R RSB T R A, Hoh R Uite, ERICH AW, WY . TR
/NAUATYEE  (non small cell lung cancer, NSCLC) £ N o FERNAFFTEE R B Wow, %7 ] 3 i 40 e
17 80% . TR 255 B IAYT NSCLC L # i 3 =, BEREFITERS , 4/ INRA
ULAEARSZ R T )2 R TE . UM AL A TR AR Warburg 2 I3 2 15 o2 40 e B {ek 75 A5 48 4% 1
i RAREUET B BUERN TR, A RIERE T A TR A A AR A R R
A IERASE . ARBIE R T, TG R 2 S A e e R A I T Sy R 4T
. POTITLR R TRIINSCLORARI  pmirpgu it (R bRIpLE IR . ABF

EETE T4 0~ SAERHUR R (232300420272) ; I 7w R, ZRRFSYEKE47 (USP47) /BTB F1
A *7“ N 23 T . 5, N S N
4 E 2RI E T (20222Y 1022, 20247Y 1004, 2022JDZX099) CNC AR 1 (BACH1) 3#E%7E NSCLC JEJ 1 7 rh

TR A B2 R OG5 H (LHGJ20230691)
DM #EIAEE : yuanfengtem@126. com E\*ﬁig/ﬂzﬁﬁ , USP47 iﬁiﬁﬁﬂ‘b’?& [ ﬁ?)@j@& 2 (HK2)



+ 1158 -

P = 2 E 2025 4F 6 A 66 %55 11 B Journal of Traditional Chinese Medicine 2025, Vol. 66, No. 11

FUH I 3-BE R I S (GAPDH) % SEk Ao e
BACH1, fi2i Warburg 2% FI NSCLC ) & e . 5T
I, ASHBFSE N USPA7/BACHI i J% Fl Warburg 2
FATE, PRI BRIT T AR LA ) A8 /0N B e A 1 T
REVEFIMLE, AL R AR AR . A58 283
PR 2R AR — R R B S 50 sh e B 2 51 x4t
W (EHEAES . YFYDW2023031) .
1 #R5H®
1.1 ZhhsEmie

SPF 2% C57BL/6 /N 50 H, 6~8 JH ik, A
18~22 ¢, MHBIIUAR (dbst) AWEARARAF,
S A RRIES . 110324231105080713, fHFE T
MR RS — W R B sl s, 2
Fi1E20~26 °C, 1 30%~70%, #SIRE=15,
12 h GRS RS . /DR Lewis i 4 fi bk (H
SR s SCSP-5252), i P IR B SR 5 ) O
72 S UM R AL
1.2 %4

PR AL : AZ10g, HIE7g, K
W79, HhE4g, %553g, Bit3g, 4¥3g%,
Y LA P SRR A IRA ), B E
2R 2 B ) ) S 0 A i/ NEE AL (£90.45 ¢/
1030, B30 JUAH S TG IR 1 258 ) o 45 A
(L5 : EA1A9004B), W4 H 55 & il 256 R 2A #
USP47 41 il 77 P22077 (185 : HY-13865), W H
MCE A H] o
1.3 EZ&XAE5E

BT M DUR (PCNA) Filk (585 10205-
2-AP) . BACHI#if& (18%5: 14018-1-AP) . HK2
Pk (485 . 22029-1-AP) . GAPDH ik (#2%5 .
10494-1-AP), R = JEAEYFHE AR F; USP47
Pk (£8%5: A15461), Abclonal A ; HE Yt i
%459 . G1005) . W ECLL ¥ Lotk & (1%
T G2020), R FELEIREYR AR A
TUNELRF| & (85 . G001-1-1) . #5§%HHLH &
P45 A154-1-1), mata@ Y RS T 3L
e & s il & (18% . E-BC-K044-M) . —
PR AR (ATP) & 1 b Eii & (185 : E-BC-K157-
M), Elabscience 2> ] ; HiScript® IT 1st Strand cDNA
Synthesis IR & (575 . 4348814) . AceQ® qPCR
SYBR®Green Master Mix i35 & (185 : A25742),
Thermo 2y F) o

A Y] AL (Leica /A #), BIS . RM2245) ;

T B PCR 1L (Applied Biosystems /A 7] , #I%5 .
Veriti) ; 0t KF (FEZHMH A A, ®E
BCE822I-1CCN); Wi (BRAREITA R, A5,
BX41) ; % J6 & # PCR 1L (Roche A F], #45 .
LightCycler 480); b2 ACHUE AT RGE (ARA
A), 5. Chemidoc XRS+).

1.4 HAHZ

K FH B N B Bl HE 57 Lewis fili Ji /1 UL RS 7
55 3% T DMEM mfi 85 72 56 (& 10% i 2F 13 )
Y Lewis 4 M0 LA OB AL . 18, A BERK
il A 1X 1074 /ml 40 A - K R B A T
C57BL/6 /N MG, #Rh 0.2 ml/ H,
P /N OB IR R Ak 2 im 75 . /N B BRI R
AL UL SRR, DR BH 35 AR A )

1.5 a5 4%

P BEALE 206 50 SRR/ IN R A AR A
PR AL . BEALH . PO L B AT A
L, B 10 2 S EELG Y0t e o ki) 1
Bives 1 SARIT RN, TFAF B sh e B K, BOARHT
TR A, BERA/NREREA T 0. 2 ml AEFERK
W AMES s IR R R ERGN & R BT
P U0 TRAAL, B R R R 4 T B U B L TR
240 mg/ (kg-d) WEH 5 #HIFIH 5K 4T P22077
JE S S 10 mg/ (kg d) 5 B 9 AR+ 400 461 350 2 4 K
25 FI O AL B +P22077 JE TS, R R
s IEIZE AR 1 ORI s S A 0. 5 mg/kg, L
ST HHWEL 14K,

1.6 MEIGAFE Ty ik

1.6.1 MEBEREL FJF—KRHEZKH,
L Ca S e AN e A 25 TP N O T < AN o
Jibgee E ol RS R RO R KA AR, i
BRI ARRI= K AR AR %0 52 T2 5E K
Ji SR F B A L8R - v A 4 e B 6 S/ U R 41 2143
W PEAT HE e {6 . TUNEL & (0 S8 40 AL A6 I Ke
Warburg W AN o 45 41380 42 /)N BRUb 33 2 2 PR
REHLEC T Rk B 3 /N U 41 2L 1T qRT-PCR
BRI AN Western Blot 324610

1.6.2 HEF&MEMBHARBELLE  IRHL
2 4% ZRPEEEE, WHAWNEME, HH &4 un
JERYI R, HE Y€, R LA Ml 21 21 B
BB

1.6.3 TUNEL# &m by a2 A=t
HAFE /AN R, B KE . PBSUER.
A TUNEL B2ty . 7 ab 3, D6 W R0 W
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S il 100 e G €5 W o = 2 R e = G e
=10 T 0 B S AT 100% o
1.6.4 o9& 440 0% 4 ) B 98 48 4% PCNA & 8 K
O MIEALZ 1 em X 1T em X 0.2 em K/, Al
B, JEEIE 4 pm ERY R, SR S AR VE X
G 58 2 1 PONA Y R INTEOL IR TAG I, S il
TSRS A G g O, AR SR g gt
PHPEAN AR, W A CRBAMEAME, IR Image-Pro
Plus 6. 0 55 B 6% BE A
1.6.5 Warburg 2 5 3F #4240 21 50 mg 2 K
Jei o A SR FH A e W a5 A T 2 AR
FLRR & LA SR FLIR i, ATP S L
R SR ATP 75 f2:
1.6.6 qRT-PCR % # | USP47, BACHI. HK2.
GAPDH mRNA &5 L2150 mg, FEHZAI4L
ASVRNA, K RNA MR EE, K55k cDNA, % |
qPCR 350 & 1 W1 5 1447 52 I 26 58 & PCR R,
RVEEH G, LhB-actin FEH AN S, RH 2%k
T8 Mg 4 4L b USP47. BACHI, HK2., GAPDH
mRNA Fik7KF. 51E B IR L, 51975 A
I LS A R 28w A BT

R ML USP47, BACHI, HK2., GAPDHI

RT-qPCR 519551

Table 1 RT-qPCR primer sequences of USP47, BACHI,
HK2 and GAPDH in tumor tissues

51 751 K /bp
BACHI ¥ TGAGTGAGAGTGCGGTATTTGC 197
N GTCAGTCTGGCCTACGATTCT
HK2 ¥ TGATCGCCTGCTTATTCACGG 112
Tt AACCGCCTAGAAATCTCCAGA
USP47 Ff GATGTGATTCCCTTGGATTGCT 101
T AACCCCATTGGTGTATCTTCTTC
GAPDH ¥ GCACCGTCAAGGCTGAGAAC 138
T TGGTGAAGACGCCAGTGGA
B-actin Ff AGCCATGTACGTAGCCATCC 150

Tif GACTCCATCACAATGCCAGT
7¥: BACHI, BTBHICNC[HEMA1; HK2, CHHEIG2; USP47,
RIS 47; GAPDH, H il 3-BERR M Z 6 ; B-actin, B-HL
HEMA.

1.6.7 Western Blot & # | USP47. BACH1, HK2,
GAPDH & @ K+  EHL150 mg, AR E
FOOFR I, B30 wg 25 H E4T SDS-PAGE BEJIE
UK, R4, B, USP47. BACHI. HK2.
GAPDH —#T (# B L1372 1+ 1000, 1 : 1000,
1:2000, 1:2500) W&, HRPHRICH —hr (Fifs

e 1 2000) % E . ECL &G B, HHE
i, DHWEAKESNSBMEEN
(B-Tubulin) KB H) AR B IO AHXS ik i
1.7 %it#FrE

K H Graphpad prism 9. 0 ¥ F 47 1140 #7 -
THEFRHIFE A IES 00 DI RnifE 2 (xes) R
TN, ISR AL A LR R R T 25500, 4
() PR 9 LBk T LSD 5 7 25 A8 5% i) 36 4% Kruskal-
Wallis K56, 9 58K Bonferronni 5., P<<0. 05
hze R ARG R L,
2 #R
2.1 BB R 9E AR LB

F2n, SRR IE, #5250 T AN R
JoR E O RN, MR AR E AR/ (P<<0.01);
L 5 L+ o) 590 2 X e )40 A FH R R
Fili i L AR )2 (P<<0. 0588 P<<0.01), XJfi
Je ARG B R A8 T B AR AL (P<<0.05).

T2 AL/ 4 4 VAR LA

Table 2 Comparison of tumor weight and volume in mice of

each group (x+s)
ZH 5 [5G L = VS il (AR mm?
HERIZ 6 1.17+0.24 1631. 80+303. 78
P AR 6 0.77+0.09" " 1066. 83+143. 96"
R H 6 0.74+0.13" %  932.81+211. 46"
AN AHEIRIZL 6 0.41+0. 18" 642. 22+203. 45"
M ZH 6  0.78x0. 12" 971.20+173. 56"

W oa) SEURZ A, P<0.01; b) 5 HRE AL+ 4
I#, P<<0.01; o) SFMHHA MG LT, P<0.05,
2.2 B REMNBUELIRET EF KR

Bl 17n, @HEQ@)E, AL /N g 42
MR IRY, HEVR%, BARE, BRI,
K23 P2 e AR B HE S AR AR B, RS YR
WAE, For XIHESIZEEL, TR ZIRFEIX ; Hr
T R0 o 500 25 AR 28 AT UL K R i A AT
kb, FAMEAAL A BRIk, ANAREL . Z56L.
2.3 Bt KPP B4R PCNA MabE R H — F iz

20 /N BRI R 2H 21 PONA #2820 Ak e £ 25 T
2, AL/ 414N TUNEL Je 66 45 5 WLE 3.
TR, HEIAVA LE, 25T g ROE L
ZUPCNA FAIPERREAL, WA m (P<0.055
P<<0.01) o FHH I F+30 1 550 25 /N BRUIRE 2140 PCN A
FH P 232 A1 BT T AULZ A il 57 2 (P<<0.05) .
IR 1 L0 71 700 2L PR 2 SR TR T R e AR
g AL AERL (P<<0.05).
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F I AR AR 2H
e BEAFEER AR 1 SRS
B SH/DRMEAZYIAES (HEJE, %x200)

Figure 1  Pathological changes of tumor tissues in mice of each group

T

F Al B AL O
. PCNA, EFTAMMAZDUI; B AR R PCNA BH 20 A
B2 /NI L PCNA R 0L (Fasdifh, x200)

Figure 2 PCNA expression in tumor tissues of mice in each group (Immunohistochemistry, %200)

SR AL Wk
e AU AC K TUNEL Y a BH P 20 i
B3 A4U/NRMIEASUET R (TUNEL B, x200)

Figure 3 Apoptosis in tumor tissues of mice in each group
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R3 SH/NRMRAHLPCNABHPESR | BT R L
Table 3 Comparison of PCNA positive rate and apoptosis rate

in tumor tissues of mice in each group (%, #x+s)

415 BB PCNA [ JHT R
AL 6  81.45+4.81 0. 88+0. 33
BLIY TR AEE ) 6  57.74%9.97Y ¢  2.88+1.01" ¢
Pl 2 6  55.61x10.13V  3.49+0.87" ¢
PEAG A HMAIRIA. 6 31.95+3.90" 5. 34£0. 96"
JGEAZH 6 47.30+10.19" 3. 74+0.93"

. PCNA, H4SHANEAZSTR
a) SR LA, P<0.05; b) SRR LE, P<0.01;
¢) SHUMIH RS R e, P<<0. 05,

2.4 B BMBMRE AL, LREF
ATP /= Z 14

Faon, SRR, BRIDAAZFLIR & &
b, FARA 25t PN SRR 2L A e T
H, HILR SR ATP = RIEIL (P<0.058(P<

£4 KUUNRIMRALSTEIGRE | TR AR

ATP 1 LA
Table 4 Comparison of glucose concentration, lactate

content, and ATP production in tumor tissues of mice

in each group (x+s)

M BE/mmol - FLFR/mmol -

215 R B ., ATP/mmol - kg™
g prot g prot

R 6 0.12+0.01 4.81+0. 41 3.49+0. 10
HE il AR A 6 0.22+0.03" ¢ 3.53+0.44" ¥ 2.27+0.22" ¢
L RBAESEN 6 0.25+0.05” % 3.41+0.09"  2.09+0.27"
P AE] 6 0.35+0.02"  2.5320.41”  1.30+0. 32"
FH
EAZH 6 0.23+0.05”  3.68+0.20"  1.72+0.12"

TE:oa) SEUMAE, P<0.05; b) HEMALLE, P<
0.01; ¢) SBEERHHA+IMEHFIA E, P<0.01; d) SEAGHA+
kR e, P<0.05,

0.01) . SELMfIEAR+IDHI R A L, HAGH AR A
AR 2 A AR FERREAR . ATP P2 i sy, BRI
TH A A 4 2L IR 5 B A (P<<0.05 8¢ P<
0.01),
2.5 B AP JE 44 USP47,. BACHI, HK2,
GAPDH mRNA #iA Yo

FK5S/R, S LE, BRILIGIEFA GAPDH
mRNA FikFh, HARL 259 T 12/ UM 21 2
USP47. BACHI. HK2. GAPDH mRNA 33k ¥ [ A%
(P<<0.053% P<<0.01). SPRAHIEFRAL LA, $0
R, AR 2 . DA ZH USP47. HK2
mRNA %3k BFEAL, BT 7 B+ 30 i 550 4 BACHI
GAPDH mRNA ik L (P<<0.05 5 P<<0.01) ;
50 R 2H b s, 3 T AR+ 058 2H BACHT
HK2, GAPDH mRNAZFIAFEK (P<<0.055(P<0.01);
5 PR T AR+ I S AL g, A2 HK2 . GAPDH
mRNA LA THE (P<0.05).
2.6 &0 FMF G 4R L% USP47. BACHI, HK2.
GAPDH & & /K Ho 2k

FKow, SHAL L, #5259 T il USP47,
BACHI1., HK2. GAPDH # FH /K FEHI[RAL (P<<0.05
o P<0.01), SERAMIE AL bbde, Hddlsw 4l . #
i 74 AL+ F R 4 USP47 . HK2, GAPDH 2 7K
R, BRI R+ 4 R 20 BACH 2R KPR AR
ML %71 240 GAPDH 4 11 /K “F B R (P<<0.05 B P<
0.01); Sl AL, WisAZ HK2 & H KT+
fm (P<<0.05); SR AR+ 2H s, isn
41 USP47. HK2 & H /K F T+ i (P<0.05 5% P<
0.01), #A41/NRIELALIUSP47, BACHL, HK2,
GAPDH & 4% UL 4.

K5 HU/NRIEEL USP47, BACHI, HK2, GAPDH mRNA ik i
Table 5 Comparison of USP47, BACHI, HK2 and GAPDH mRNA expression levels in tumor tissues of mice in each group (x+s)

4151 AL UsP47 BACHI HK2 GAPDH
LI ZH 3 1. 000. 08 1. 000. 16 1. 0020. 10 1. 0020. 23
UL I FRZH 3 0. 65+0. 05" 0. 60+0. 04" 0. 66+0. 02" 0. 75+0. 03
i 4 3 0.39+0. 04 0. 55+0. 01" 0. 50+0. 06" ! 0. 69+0. 05"
FL P AR+ R 2 3 0. 30+0. 06 0.31+0. 057 ¥ 0.330.017 < 0.23+0.017 <"
A ZH 3 0. 44+0. 08" 0. 40+0. 07" 0. 49+0. 06" ' ¥ 0. 53+0. 04 ¢

. USP47, ZE¥SYERKEE47; BACHI, BTBAICNC A 1; HK2, CABHSEE2; GAPDH, Hilies 3-whm i 2

a) SHRLE, P<0.01; b) SEMAE, P<0.05; ¢) SHIIEMRA R, P<0.01; d) SHIIFEMA L, P<0.05; ¢) 5
PHIFI L, P<0.05; ) SHHGFIAILE, P<0.05; g) SRR AR-MEIFIL4ILE, P<0.05,
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RO SUUNEIMELIZIUSPAT, BACHI, HK2, GAPDH & [1/KF 4%
Table 6 Comparison of USP47, BACH1, HK2, and GAPDH protein levels in tumor tissues of mice in each group

(/B-Tubulin, x+s)

2H 5 Lk USP47 BACHI HK2 GAPDH
REAIZH 3 1.26+0. 11 1.32+0. 13 1. 09+0. 09 1.3120. 11
FHL JH AR 3 0. 80+0. 21" 0. 66+0. 15" 0. 65+0. 06" 0.97+0. 03"
i) 26 3 0.3720. 14" 9 0.33+0. 14" 0. 3520. 07" 0.55+0. 07"
TV AR ) SR 2 3 0. 1620. 06" 0. 24+0. 10" 0. 1920. 08" 0.3120. 10"
I 2H 3 0. 62+0. 15" " 0.51+0. 20" 0. 65+0. 18" < ¥ 0.57+0. 27" 9

. USP47, 2 Z RS KA 47; BACHL, BTBHFICNC R 1;

HK2, COBHEME2; GAPDH, H M 3-BER I & .

a) SEAAIILEL, P<0.05; b) SHMLILEL, P<0.015 o) SBMIHMALILE, P<0.05; d) SBITHALILE, P<0.01; ) 5
MG LR, P<0.05; ) SEEATHBLHDGHIFIA L, P<0.05; g) SEATHBLHDGIFIA LA, P<0.01.

USP47 | WS S s e an— 180KD

BACHT |WiS St o s S | 52KD

—

HK2 | ee— 102KD

36KD

GAPDH | "D Gl cmne s o

B-Tubulin 50KD

— e — CE— S
A B C D E
TE: USP47, ¥Z R 4§ 5Lk 47; BACHL, BTB I CNC
WA 1, HK2, COBFMAG2; GAPDH, H i 3- e i Ut ;
B-Tubulin, BREEM; A, BIAIA; B, MIHHARLL; C, M)
HilFI4l; D, B MERLA; B, L.
B4 K4/NERIEAZUSP4T, BACHL, HK2,
GAPDH £ [ % 4]
Figure 4 Protein band diagrams of USP47, BACHI,
HK?2 and GAPDH in the tumor tissues of mice in each group

3 itig

Jit 952 A4 % LI PRORE BR T U9 g v R 2 il AR
“ETE B ik Wi E B2, HeE R
SHVFE, ZRIES T8, PERFA A, ERA
Pe LW, THABZELS, WRAEATE, WRASRLHL, A
L BRRE AR U T NS IEAEAR, )1 558
BRI, KA, aila . Ssifbk bz, 4
BRIE IR, 07 AZEIRECARS . MR et =2 i
RERIEREAS | AP . MRS 2 A IERTE N
NSCLC —ZAby7 254, @il T3 DNA Gl 51 E
0441 P A B A, SCTE AR B 5 R AR Sk PR X
M, Z5REM, K259 T Wl aEns W E M Lewis
it s /) L) e o N R AR, ol bR £ 4
FIE A, KA IE 4120k PCNA 8 A K, T
PCNA Z& 38 5 5 e A se v 2 e ARG 5 (6]
By AT A S R v R AR M A R T e Al B
L+ 00 740 550 4L %) 410 90 355 17 5 TR PO R B ke 94, R

T S AL AT B 5 USP47 4370 BRIV FH & $E B b
JA1E .

Y AR K R RE R ZORTE TR, b ARdk
TR A FRIH T fe 2 0 2 W R AR P S Ak o ik ey T A 32
FiRAt . B LR S AT A A R
RSN N AR RR AL 77 A2 ATP, T FE B S5 1
T U) 32 L A I A LR R ATP T A i
RAEIARES, RMEAE AT At R E
WEBE AR AR A TR A GE ™ A ATP, LA 2 i g
YRR TE . 1R2E, AR FR A Warburg B0,
S A AR P R SRR IS L FET, $ )
P Warburg B8N € B hy 336 7 Iifrges A5 8 0 S 22
TRYT RS o AR A A I A AR R . LR
FATP 7= i PFAh Warburg R0 16 M . HA A 21EH
FRuEAb e, o2 W SR A v B AN FLER IR 2 UM O
MFLER 5 ATP 7= 5 | 5 Warburg 438 5 A K 7
RIEAHSE ™ ARG REY, SEAY L,
K W) T T I Re s i 2 T = Lewis [t /)N BRUME
o A B L PRARFLER ME A L ATP P o, R
2459 1 190 0] A3 24 o) T 98 40 ML) W arbueg 2500 2
o (EAF RN, BRAEBULEES USPAT 45
X b AR AR B 0 U R R T A SR A
F ., 378 o T Eb R AR 1) 9842 55 Warburg 2500
A B AT 0

WEFE Bs, %% 5% 7 BACHT A Sy w17 41 it iy
YU AME S AR EHE T R, FESAE 40 i RE AR
R R EE R Y. BACHT K HAR L [N il %
Sk 5 i R A AR A3 L I IR RN 4 4% DDA
s BACH 3 o 38000 W e At 2ok P DG S il HK2 1
GAPDH#55%, 25 Warburg®h, #EME#ENSCLC
B35 SR 1Y, BACHT 7EMA N Y I A 32 SR &8
EAM-Z R kR, TE-EABKRSEN W
AT SRR I E A Y 1Y 22 BB 9 R A R R
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USP47 2 R ZAFIE G, USP4AT 122 5%
AR YRR . bR B A . DNA B R
LA, fRUERRE R R R . R R 2 .
I, #0H USP47/BACH 138 8% nT 8 1 A il Warburg
O8N AT IRE 1R Y7 F S . P22077 S22 R R AK
fiti 7 (USP7) /USP47 1) %5 5 PR 40 60 57, AT #0 1f
USP7/USPA7 i 5 v Kz RALEIE M 0 ARG
R, SR A, B AGE FL4 GAPDH
mRNA b, HARK 25T mdis aesn i/ SUhg
ZH#41USP47. BACHI. HK2. GAPDH %5 4 fll mRNA
FEIRIK e il 7 AR 9 R0 2L ) 9 s R
FFE e AL, H 3 BRI X USP47 F HK2
B R IRZKOE W AR R TR 7 25040, PR
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Effect of Lifei Xiaoji Pill (FEjiij##1 /) on the Warburg Effect and USP47/BACH1 Pathway in Tumor Tissues
of Lung Cancer Model Mice
LIU Suxiao', ZHAO Ruil*, GU Yu’, DING Jinbeng’, CHEN Yuebing’, FENG Suxiang’, LI Suyun’, LI Ya'’
1. Laboratory Center, The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou, 450000; 2. The First
Clinical Medical College of Henan University of Chinese Medicine; 3. Co-construction Collaborative Innovation Center for Chinese
Medicine and Respiratory Diseases by Henan Province and Education Ministry of P. R. China/Henan Provincial Key Laboratory of
Chinese Medicine for Respiratory Disease Prevention and Treatment
ABSTRACT Objective To explore the possible mechanism of action of Lifei Xiaoji Pill (Ffifii5FH4L, LXP) in the
treatment of non small cell lung cancer based on the Warburg effect and the USP47/BACH1 pathway. Methods Fifty
C57BL/6 mice were randomly divided into five groups, model group, LXP group, inhibitor group, LXP + inhibitor
group, and cisplatin group, with 10 mice in each group. A lung cancer mouse model was established by subcutaneously
injecting Lewis cells. On the next day, the model group mice were given 0. 2 ml of saline by gavage daily, the LXP
group given 240 mg/(kg+d) of LXP solution once a day by gavage, the inhibitor group intraperitoneally injected with
P22077 at a dose of 10 mg/(kg-d) every day, the LXP + inhibitor group given both LXP by gavage and P22077 by
intraperitoneal injection once a day, and the cisplatin group received 0.5 mg/(kg*d) cisplatin intraperitoneally every
other day. All treatments lasted for 14 days. On the day after the last dose, tumor weight and volume were measured,
tumor histopathology was examined by HE staining, apoptosis in tumor tissues was detected by TUNEL staining, and
proliferation cell nuclear antigen (PCNA) protein levels were detected by immunohistochemistry. Warburg effect
indicators , including glucose concentration, lactate content, and adenosine triphosphate (ATP) production in tumor
tissues , were measured. Western Blot and qRT-PCR were used to detect the protein and mRNA expression levels
of USP47, BACHI1, hexokinase 2 (HK2) , and glyceraldehyde 3-phosphate dehydrogenase (GAPDH). Results
Compared with the model group, all drug intervention groups showed reduced tumor weight and volume , improved
tumor pathology, decreased PCNA positive rate, increased apoptosis rate, and reduced expression levels of USP47,
BACHI1, and HK2 proteins and mRNA (P<<0. 05 or P<<0. 01). Except for lactate content in the cisplatin group, the
glucose concentration in tumor tissues of other drug intervention groups increased , while lactate content and ATP pro-
duction decreased (P<<0. 05 or P<<0.01). Compared with the LXP group, the LXP + inhibitor group showed more
significant improvements in these indicators (P <<0.05 or P<<0.01). Compared with the cisplatin group, the
LXP + inhibitor group had lower mRNA expression of HK2 and GAPDH, and lower protein levels of USP47 and
HK2 (P<<0.05 or P<<0.01). Compared with the inhibitor group, the cisplatin group had higher HK2 protein levels,
while the LXP + inhibitor group showed lower mRNA expression of BACH1, HK2, and GAPDH (P<C0. 05 or P<
0.01). Conclusion LXP significantly inhibits tumor growth in lung cancer mice, and its mechanism of action may
be related to inhibiting the Warburg effect via the USP47/BACH1 pathway.
Keywords lung cancer; Warburg effect; USP47; BACH1; energy metabolism; Lifei Xiaoji Pill (BEFifFAL)
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