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[FEZE] BB BT b 25 7 06 G TR S0 8 18 42 T T 19 J38 0t 38 186 1 (PDKCL) /2R 14 3l B C Ak) 1% 5 308 I 5 i A 12 e
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(P<0.05) ; siPDK 1+I41+Fb 45 <17 41 A549 41 Y 5w BB B3 B AR, FLIR A A i 2D, ATP A= Bl i 3 22, 4RORE 4% 5 v 07 [ ALK
p-Akt . PKM2.GLUT1 .PDK1.PDH .LDHA % [ 3 i5 it W] 2 F B, PDK 1 . p-Akt 9% 't 3% ik 9 B I b B ik (P<0.05) . 5 siPDK 1+
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Buzhong Yiqitang Combined with Cisplatin Inhibits Lung Adenocarcinoma Cell
Proliferation by Suppressing PDK1/Akt Signaling Pathway and Regulating Glycolysis

LI He', BAI Sijia’, LIU Wenjun', WANG Jianguang', LYU Jialu', WANG Chun"
(1. School of Basic Medical Sciences, Liaoning University of Traditional Chinese Medicine (TCM ),
Shenyang 110847, China;
2. General Hospital of Northern Theater Command, Shenyang 110016, China;
3. Teaching and Experimental Center, Liaoning University of TCM, Shenyang 110847, China)

[Abstract] Objective: To investigate the impact of Buzhong Yigitang combined with cisplatin on the proliferation of
human lung adenocarcinoma (A549) cells through regulation of the pyruvate dehydrogenase kinase 1 (PDK1)/protein kinase B
(Akt) signaling pathway and influence on glycolysis. Methods: Transcriptome sequencing (RNA-seq) was employed to compare
the expression of glycolysis-related genes between A549 cells and cisplatin-resistant human lung adenocarcinoma cells (A549/
DDP). Small interfering RNA (siRNA) was employed to knock down PDKI1, and the knockdown efficiency was verified by
Western blot and Read-time PCR. The cell counting kit-8 (CCK-8) assay was used to assess the survival and viability of A549 cells
under the following conditions: siRNA negative control+cisplatin (128, 64, 32, 16, 8, 4, 0 umol-L"), siPDK1+cisplatin (128,
64, 32, 16, 8, 4, 0 pmol-L") , and siPDKl+cisplatin (128, 64, 32, 16, 8, 4, 0 pmol-L") +Buzhong Yigitang
(10% ) -containing serum. The 20% inhibitory concentration (1C,,) of the siRNA negative control+cisplatin group (7.832 pmol-L™")
was calculated and used as the subsequent cisplatin concentration. Colony formation assay was performed to evaluate the
proliferation of A549 cells. Lactate and adenosine triphosphate (ATP) assay kits were used to measure lactate and ATP production.
The mitochondrial membrane potential was detected with the fluorescent probe JC-1. Western blotting was conducted to examine the
expression levels of PDK1, phosphorylated (p) -Akt, Akt, pyruvate kinase M2 (PKM2) , glucose transporter 1 (GLUTI) ,
pyruvate dehydrogenase (PDH) , and lactate dehydrogenase A (LDHA). Confocal immunofluorescence was employed to detect
PDKI1 and p-Akt. Results: RNA-seq results identified PDK1 as a highly expressed differential gene in glycolysis metabolism
between A549 cells and A549/DDP cells, and it was highly expressed in tumor cells. Gene Set Enrichment Analysis (GSEA) revealed
upregulated and downregulated genes in glycolysis and gluconeogenesis pathways. Western blot and RT-qPCR confirmed that PDK1-
si-2 had the highest transfection efficiency, with a PDK1 knockdown rate exceeding 60%. CCK-8 assay determined the half-maximal
inhibitory concentration (IC,,) values for each group as (30.698+5.348), (16.372+3.562), (13.237+1.573) wmol-L", while the IC,,
of cisplatin in siRNA negative control-transfected A549 cells was (7.832+0.672) pumol-L". Compared with the siRNA negative
control group, the siRNA negative control+cisplatin group showed decreased colony formation rate, reduced lactate production,
lowered mitochondrial membrane potential, downregulated protein levels of p-Akt, GLUT!, PDKI1, PDH, and LDHA, and
reduced PDK1 fluorescence intensity (P<0.05). The siPDK1 group exhibited decreased colony formation rate, reduced lactate
production, increased ATP production, lowered mitochondrial membrane potential, downregulated protein levels of p-Akt,
PKM2, GLUTI1, PDKI, PDH, and LDHA, and reduced PDK1 and p-Akt fluorescence intensity (P<0.05). Compared with the
siPDK1 group, the siPDKI1+Buzhong Yiqitang group showed decreased colony formation rate, reduced lactate production,
downregulated protein levels of PKM2, GLUTI, and PDK1, and reduced PDKI1 fluorescence intensity ( P<0.05). The siPDK 1+
cisplatin group exhibited decreased colony formation rate, reduced lactate production, increased ATP production, lowered
mitochondrial membrane potential, downregulated protein levels of PKM2, GLUT1, PDKI1, and PDH, and reduced PDK1 and
p-Akt fluorescence intensity (P<0.05). The siPDK 1+cisplatin+Buzhong Yigitang group demonstrated decreased colony formation
rate, reduced lactate production, increased ATP production, lowered mitochondrial membrane potential, downregulated protein
levels of p-Akt, PKM2, GLUTI, PDKI1, PDH, and LDHA, and reduced PDK1 and p-Akt fluorescence intensity (P<0.05).
Compared with the siPDK1+Buzhong Yiqitang group, the siPDKl+cisplatin group showed decreased colony formation rate,
downregulated protein levels of p-Akt and PDH, and reduced PDK1 and p-Akt fluorescence intensity (P<0.05). The siPDK1+
cisplatintBuzhong Yiqitang group exhibited decreased colony formation rate, reduced lactate production, increased ATP
production, lowered mitochondrial membrane potential, downregulated protein levels of p-Akt, GLUT1, PDH, and LDHA, and
reduced PDK1 and p-Akt fluorescence intensity (P<0.05). Compared with the siPDK1+cisplatin group, the siPDK1+cisplatin+
Buzhong Yiqitang group showed decreased colony formation rate, increased ATP production, and downregulated protein levels of
p-Akt, PKM2, and LDHA (P<0.05). Conclusion: Buzhong Yiqitang combined with cisplatin can suppress lung adenocarcinoma
cell proliferation by modulating glycolysis through the PDK 1/Akt signaling pathway.

[Keywords] Buzhong Yigitang; cisplatin; glycolysis; pyruvate dehydrogenase kinase 1 (PDK1)/protein kinase B (Akt) ;
small interfering RNA (siRNA)
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i 2024 AEEHE | 968 A ZERIBE T R ) JE BT A
JERE 2w o R T2 A Ol /N 4 A 9 (SCLC) Al
3E /N 41 il i (NSCLC) , o NSCLC &9 o JF A 9
1119 85% , £ 45 J Ji 0% g A0 R A B9 L A0 A R
AL FARIAIT W IR T LU 2R 25 Ak T RN
SR SR YT B T E AN RN, 5 EUR
HWE AR W2, B, 8% 2 & f
B A AR RORIR T OT B o AN A2 1 Y 1 A
R 8 S A S T2 i 1) AR 0E 2 R A 7
P RARFAIE ) e 7K ST 14 i T2 i oAy 440 L 3% i 4 1 T R
T BE AR ) KA F ISR B SE R IR R
20 2 v KO I A R B 1 UORE B (Ak) {5 5 38 B%AH O
1 5 PR B Stk K7 T st i D R G
(PDK 1) J2& i 4 i i B FNiR 28 115 5 oA,
FCAVTRS 2800 1) 3 2240 05 . PDKL 2 Akt it 1 I
T W R, Akt (19 95 & R 308 ( Thr308) & PDK 1 4
BR AL 5 . A BIFSE R, PDK L AT 42 2 i 92 48 i ifn
BRI mEs,

R AFERENREE IR, B
HHE NS Y1 fGE R S AARA R, A
CAb R AR R, TP B T 2 Ty, AT RN AR R RD g5
o BRI AT IR 5E & B, b 25 A T 0 Al AR
955 (AS49) 20 i i) 348 78120, L AT L 3R] 42 15 i 7k UL 7t 3-
W (PI3K)/Akt {5 5 3 B 1 e 3k Thi #b b 25 <
9% 15 AT LA 3 PDK /At {5 530 % 9 45 b3 40 i
T i K ST 0 ) 40 6 348 5 4 R A F S R . AR F
€38 2 PR AP S8 BRI RS 25 R B I i
PDK 1/Akt {55 5 W 2 0l 1% figt 7K 7, % fili B o A 549 4
L By A R A R
1w
1.1 MRk B2 sh) AS49 20 M bk A b [ E R B
i 983 A 5% o0 A1 (4 5 PUMC000519) , 14 &
1548, SPF % SD K BUHEYE , it B i T KA H AR
B A PR B [ A #IE 5 SCXK (1L)2020-0001 ],
R 170~210 g, 3k 60 H .

1.2 8l CHRBELTHEHGR¥FEXSIY
fe B WA T ORoa W oA (S
210726221100791635) .

1.3 U5 WA (78 1 Sigma 24 W, 5% 5 232120,
A% 25 mg) ; Ba 4 1L 15 (3€ 8 Clark Bioscience 2\ A ,
1245 FB25015) ; R . XUt (3 B Gibeo A Al , 1845
43 5 R 2661765, 2585644) ; 4l ity 34 E 5 1% M A4S
(CCK-8) ¥ W et B-NL 3l & 1 (B-actin) L 14 (& 84
=N MRE A R A AL AR S 43 I BS350A

BOAR-DO0001-A) ; 45 & 45 Y& & & . il 7 38 (Triton
X)-100 #5307 45 42 Bl (Hoechst) 33342 i 5 4 33 LI
2 (RIPA ) 48 il 24 fif W R SR TN 4 B2 1E T i (BCA)
A R B o i R - 2R TN U T A 5
H 7K (SDS-PAGE) (At 5 R ERHL A R A v, 48 %
43 9 i G1062., T8200, C0031., R0020, PC0020,
P1200) ; 4 1ML ¥4 & 1 (BSA) (KiEFECAEWH AR
HRA T, 525 MB4219-2) ; — B R iR (ATP) &
IR & L-FL R R A ) £ (WST-835) (i3 = K
A B R Ay A B A A 5S4 B S0026.
S0208S) ; PDK1 /N T3t RNA (siRNA ) 5 4L Jif i [ 7
WA R (B ) A BRZA W) 5 B BT A g AR OC 3
(Lipofectamine™ 3000 Transfection Reagent) ( 3€ [#
Thermo Fisher Scientific 22 A , %% %5 1L.3000008 ) ; 14 5%
b2 (ECL) o 700 (b i K g A= i Bk 2% A R
23 A, 55 180-506) ; RNA 42 B #) ( H /X Takara
Bio /A #) , 575 9109) ; S % 5% -9 3G — 20 kil R &
(It aXeAEWHEARRGARAE, 515 AQ211-
01); AktHLIR B2 1k (p) -Akt BT IR (PDK1 HL A |4
A B2 H A 1 (GLUTL) Bt ik L 2L e e & B A
(LDHA)L A P4 i 2 1B %0 B (PDH) $ 4 (2 = 8
W HARE R AT, 525 73 5 10176-2-AP .66444-
4-1g. 18262-1-AP, 21829-1-AP . 21799-1-AP ., 18068-
1-AP) ; P i % 38 B M2 37 7 (PKM2) 44 (35 [ CST
N, GRS 4053) 5 JC AR DR B P UK 28 R
10 B, DK ¥ B 30 A JE 2 o ik (o U8 28 7R A R 4
AR #5459k G2052-500ML , G2027-1L
G2154-1L),
1.4 F MG ME s R 2RSS EY
Bt A5 H 40 B O 300 2 ) CBf 1 W), b v 28 S e O
KHE B 18 g(#t 5 2312011) . HH H 9 g(#t &
2404281) A3 6 g(Hit5 2404041) 24193 g(4it5
2309262) B K 6 g (it 5 2403243) THFE 6 g (4t 5
2404121) Jb4eH 6 g(dHt 5 2403153) . AR 9 g(Hit 5
2204192) , 5 B W 3 1L T B 2 K 2 I s = B 24
B BB I AR I AL T B 2 R A
J5 7 2O 5 AT H 3 B2 S B O OE B S
R S S R R/ S (AL RIN= G I 1 0 8,1
AL (60 kg) & B 25 5 /4 172 rp 3l i o R 25
oA E RN 25, PSRRI e
T A 25 63 g, e B B 5 AR (% B T v AR T it
Rl E RECERT, NS KRB Z BB 5 R ECh w=
6.25, BRI IL , 5] oAb 55 R & A2 245 5 O 63/60%
6.25~6.57 g-kg', W ik . & # & 4> 5 A 3.29.
. 3 .
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13.13 g-kg'c A5G v e £ op ) i ARy e A5 4
K 6.57 g-kg'o BEETA M A 10 £5 7K 2 12 0
30 min Ji7 B 60 min, 5] 1 97 RIS A 8 4% 7K &t 4k
ZLRTZE 1 h (LRI 2k , & JF ALK VR 4 25 WA
1313 gomL"'. H KBRS HA STHMGEH &
245 1L 35 9 B AP 25 2 mL/ R, 2 R0/ 2R T d
25 P14 R BT A (0 A BRER K . R IRA 255 1 h,
J E BRI, BT IR A Y, 37 CCOKIR IR T i E
30 min, 2 & F LA 3 000 r-min™ 5.0 10 min( 850247
17 cm) , ML, 56 °C/KIE K3 0.5 h,0.22 pm JE 2548
VERR T ,—80 °CAES I -
1.5 Y %% MD sepectraMax i3 I 4= i K i #1412 .
HERA CELL 150i # CO, #% 7 46 ( 26 [ Thermo 23
i) ; EPS600 A Hi Pk % . 5200 4 5E 5 1% 5 45 ( L ifg
KiemRl A BRA ) ;1658001 %Y 3 B H Uk 4 |
170-3932 %4 % £% 1, 9k A | CFX Opus 96 5 52 i 5¢ 't
FE B A M55 X%V (Real-time PCR) X (3 [# Bio
Rad /2 A ) s FV10i B 0% 4 1 2L 2R 4 i ( B AR
Olympus 2 H ) ; Nanodrop 2000 % # ff & 4 4h 43l
JEREETE(E [ FE R R B A R ) o
2 Ak
2.1 Jr# siRNA§% YL SU50 70 41 0 siRNA #% 3 B
PEZ] PDK 1-si-1 4] .PDK1-si-2 41 .PDK 1-si-341 . ¥
e e S Fe AR 1 40 i 44 o siPDKL T IR 225056
CCK-8 ¥ 52 B 43 2H g siRNA 55 Yy BH 1 + i 411 41 .
siPDK 1+ 4A 21 | siPDK 1+ 41 +4h b 35 Sz 2 . H:
AR Ar AR sIRNA FIPEXT BT siRNA BH 1 i il +
%A (7.832 wmol- L") 4 siPDK 1 £ . siPDK 1+4hH 25
L (10%) 40 . siPDK 1+ 4 (7.832 wmol-L™) 4 |
siPDK 1+l 41 (7.832 pmol-L")+%h H1 25 1% (10%)
2, H e TR v B 2R 1C,, M6 -
2.2 RNA UM RNA i & 50 7 AS49 Al A549/
DDP 41 il #Y & RNA H RNAiso Plus i 5 , il i
NanoDrop ND-1000 736063t #8544 RNA FE
% B B AR W B A BR A W) HEAT R 1 S g R AR
o3
2.3 RNA SCJE #8355k 41 77 (RNA-Seq)
EOEAFES TR M RNA & B BN 1~2 mg, I
H.fif JTl NEB Next® Poly(A)mRNA ¥ 43 2 A& e ik
& . SR J5 1 ] KAPA Stranded RNA-Seq Library
Prep Kit 4 £ 3C % FH} 0.1 mol- L NaOH ZZ ¥ )5 , ¥ .
B DNA # B¢ £ 8 pmol-L', %k J5 H TruSeqSR
Cluster Kit v3-cBot-HS. fr 15 A B W) K s £
Hlumina HiSeq 4000 il J7 £ 1 /¥ 150 441 34

. 4 .

2.4 /ML RNAGSIRNA) # YL S0 50 @Il PDK T B
JE R 80% LA L (A0, R 1 mL VAL 40 2 min 2247,
5 200 8 4 25 85 8 R (10~15) x 104> /mL , 6 FLAR 45 4L
T2 AR | mL . A RN BE S L B R e AW
Opti-MEM 1 mL fill A siRNA 5 wL Fit i siRNA #5 B
B WA W FT IR 21 . PR HL Opti-MEM 1 mL fil A
Lipofectamine 3000 % 4415l 4 WL, % i i ¥ 5 min.
W5 1R A % Yo ) AN siRNA B BEUIR 21, E IR &
20 min, 4UM0E T 37 °C.5%CO, {5540 5 9% 18~48 h,
S Yy 4~6 h Ji AT T BT 4% 55 5L A gL 58 iUJS 48 h
Rl siRNA JEBRACR . & Y ORI [ 1 3 W6 R
oy A\, A L 8 A PDKI-si-1: b i 51 W
5'-CGAACUAGAACUUGAAGAATT-3', F #i7 5| ¥
5"-UUCUUCAAGUUCUAGUUCGTT-3;PDK 1-si-2: |
514 5'-CAAUUAGAAUGUUACUCAATT-3', Fijf
514 5"-UUGAGUAACAUUCUAAUUGTT-3'; PDK 1-si-3;
514 5-UCUGUCAACAGACUCAAUATT-3, Fijf
5% 5'-UAUUGAGUCUGUUGACAGATT-3', 551 K
FEY M 21 bp.

2.5 Real-time PCRAG M PDK1 R IR 5% 4 5%
b PR ) AS49 4 AL TR T A 90 s, % 1k Ak i L
2 i U, AN A R R R Dl 2 10° A /mL, K A i
WA R 6 fLA . PR EESS ,Z5%) T 1 48 h
J& , $2BUE RNA, FH TransScript Green One-Step qRT-
PCR SuperMix i | & #1752 5% 5% , 3] qPCR 2 )2
Mo SR Z K20 wL,RNA 1 pL, iF 6 519 5 [H]
5| ¥ 4% 0.4 pL, 2xPerfectStart Green One-Step qPCR
SuperMix 10 pL, TransScript Green One-Step RT/RI
Enzyme Mix 0.4 wL,DEPC 7K 7.8 pL. [ b &5 1F .
45 °C F} i 5 min, 94 °C7E 4 30 s, 94 °CiR kK 5 s,
60 °CiR K 30 s, J5 2 it FEAE IR 45 > 2. DA
B-actin {E A 23 4 fif 272k 1158 H AR B R Y
AHXS R IR Ko AT A T AW T ( Eig)
JBe A A RS ml G R, 51T A E B LR 1.

®1 33

Table 1 Primer sequences

514 ¥ 31 (5'-3") KB /bp
PDK1  Iiif CCTAGAGGGTTACGGGACAGATG 23

N TCGTGGTTGGTGTTGTAATGCTTC 24
B-actin | {if CCTGGCACCCAGCACAAT 18

T it GGGCCGGACTCGTCATAC 18

2.6 CCK-8 ¥ # I A549 40 1 2 % 3 &) ok J&
(1C,,) S HE YL kb P I | BN 504 1 300 A4 40 i, Jis il
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1 mL 4 16 40 i 2 min 72 47, % 20 Jf 0 35 & % 8 R
8x10*4~/mL, 96 fL A &5 L Jin 100 wL 40 i Bk .
TG AL 1 5% R I v B R #5128 .64 .32.16.8 .
4.0 wmol-L", it A X 7 (%) FL )2 B 24 h, 43 55 fL
CCK-8 ¥ ¥ 10 wL 5 #: [C ot B B+ 4% /R 85 3% 5L
(DMEM) % ¥ 100 wL MV , B 483 22w ob g &
30 min, ¥ FEARALE T 450 nm P TR OGRE A4,
T 440 A549/DDP 41 fifg 1C,, .

2.7 PR v RETE RSB AI AS49 A I A K FE
Y b BE BY BE AL AS49 A LA 1x10° AN /L 1Y %% B H
ST 6o fLA . 25 BES B 72 hoE e 1 2
FRAE N2 JE 14 d 38 LR IR 5L U0 R £ 22 v A= 18
K (PBS) Uk 255k M B 5 ik . AL AE = 0 T FH 4%
Z R W H % 15 min, JF I PBS PRI o A S &) 58
et (0.1%) , 7EFE I T4 1 h, /I PBSE 3K,
M T S5 4A R

2.8 ATPIXF| &K I A549 240 Mg ATP A= 5 ¥
B Y b HS AY BE 2 AS49 41 L 2x10° 4N /FL Y %
B i T o fLtkh o 25 AL B 48 hm , IR BR IS TR K,
Fie 186 L AR B LN A R 200 wL, FH B WAG L 2
WCFT 2 T4y, B4R )5 .4 °C .12 000 remin B 0
5 min( #0248 17 om) BRI, TR 2l .
8 ATP g o 1% T R ATP A6 I 24 ff S 75 F% 18 0.01 .
0.03.0.1.0.3.1.3.10 wmol-L"¥eFEREFF . # M 1:9
e 1 S I AR VAR, A ol S M I AT A T
TAE W 100 wLo ATP A 0 T 7E ¥ 2 & L 9y .
F R CE 3~5 min, DL FEAIRACR . FE R AL N A
20 L A A ShR o A TGE TR AR TR 5T, 2 /0 (] B
2 s, A2 BRI 45 5

2.9 L-FLIR IR & K I AS49 40 i L R A a1
BB e A B S B B2 AS49 A DL 2x10° 4N /4L
W% BB AIE T oAl h . b 48 h)E , %
WG BCH 35 W LB T RS2 R e o 4 BE S A
SR 50 pL (4 PR B T i 3 i Y 8 TAR TR . B 5TTR
4 Lactate Assay Buffer 44 wL. Enzyme Solution
2 wL. Substrate 2 wL, WST-8 2 wL, B 0] F¢ il A
WST-8 & & T /F # 50 puL. H 100 mmol-L"
L-Lactate Standard 1 wL, /il A BeyoLysis™ Buffer A
for Metabolic Assay 199 wL, Bt #| W ¥ & A
0.5 mmol-L" L-Lactate Standard 200 pwL. 43 %) B
0.5 mmol-L" fJ L-Lactate Standard 0.2.5.10.20.
50 wL fin A 96 fL Az B9 br #E ah L, JF X R 1Y
BeyoLysis ™ Buffer A for Metabolic Assay #b /& &
50 wLo HU50 pLAEA i W 2 96 fLARAE i fL

[7] B 1% B 1 & BeyoLysis ™ Buffer A for Metabolic
Assay L M2 X IEFL . LN A WST-8 {4 T,
fE W 50 wL, 18 2) . 37 °C #k 5t & 30 min, 7€
450 nm M AE A
2.10 AL TFH FEUOLIRER (JC-1) Kl AS549 4 Jif £&
BRI LA A% 2 AT 20 A Y S in 24 b B e R
JC-1(200%)5 pL A JC-1 Y4 2% wh i 1 mL () He )
i B JC-1 BL A JC-1 TAE W, SL R AE /NI FT 75 JC-1 4
& TAEM N 1 mL. MRS TR, 1 PBS W R 24
Ji, fm A 4B RS 3R W 1 mL A IC-1 TAEW 1 mL,
37 °CWEE 20 min, W R L, IC-1(1x) 2% Wil i
Ve 2K o A 4 E R E 1S min, T — % BT
I FE U R (B DAPT) , Ak 3 A2 9 B s
SRR T LA
2.1 5 Bl 75 (Western blot) K 1 A549 4l
il p-Akt, Akt, PKM2,GLUTI1,PDK1,PDH,LDHA
EARLE UMM RN EE, A
RIPA & [ 24 fif W T 0K 1 24 30 min, BCA 35 2 2R
¥k B , SDS-PAGE B I FLUK 5 , 7% I %2 Ml — 9 &
& (PVDF) B5& , & P ] 1 h, —$Ht(1:1 000)4 °C
FEORE B %, Y B TBST % I 10 min, % 3 K,
ZHi(1:5000) M EF 1 h, TBST ¥k 3 K, K
10 min, ] ECL i 7 & W& 5% , Ji Image J 3114 4 Bt
e
2,12 RGBT I AS49 4il iis PDK 1 . p-Akt
EBO R IB R AN Y A B S N A0
W% PR g 61044 /mL, 2B A /NI A 1 mL
A E R . N2 PR 48 h ) , 7 L W FR 5L PBS Ve &
Je o, 2 BB 2 40 15 min, PBS U8 3 %, A
0.3% Triton X-1003f 1% 10 min, PBS £ 37X ,5% BSA
EH 1 h, A —H0(1:300)4 °CHE K& 1 1%,
PBS PE¥ , i 5L 96 R (FITC) %t —Ht(1:150)
ZEIRWEE 1 h, A Hoechst 33342 Yt (0% % IR 5 &
5 min, | PBS ¥E% , I A S0l 7], AL 2R
LD BB IR, FH Tmage J K443 A 45
213 GiitE oAt AWESE R A SPSS 26.0 3K i
TR A G IES ANt ERE D Y+ s 8
TN Z UL IR R R R R Uy 25 40 Hr L #E— 20 P
P8, 2257 i R e/ B 2 % k% (LSD-1)
B, EARFERMBIEHR: T3 Ik, LA P<0.05 K 22
SHAGIEE
3 &R
3.1 A549 5 A549/DDP 41 il 25 55 F iR K Al
PR g AS49 4 i 5 fili R 98 it 25 AS49/DDP 4 Md it 17
. 5 .
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RNA-seq il 5515, 45 5 5 715, A549/DDP 4 Jifd v 7 %
BEAC A 56 L 10 = 3635, PDKI HEFE 22 7 Rk = A
M 7 ; GSEA F JE /R T A549 41 il 5 A549/DDP 41
UL VAR T e FTORE S5 2E 0 R MR . AS49 4L S
AS549/DDP 4i i AR 1 22 5 ¢ 1k SE PR IR L TR 4R
A0 BT IR DL 0 BB A R

3.2 SIRNAF P S il PDK1&FE 5 siRNA B
PEX] B 4 ,PDKI R I RA & ¥ 8 & N R,
PDK1-si-2 ZH PDK 1 % [ & A B i il (P<0.01) , & Y
BUOR>60%. WL 2 B 1. J5 LS K b ] PDK 1-si-2
2H R AT R L

F2 FHEMASIRNA L5 K PDK1 E B K mRNA RiE (x+s,
n=3)

Table 2 MRNA expression of siRNA knockdown of PDK1 in each

group (x+s,n=3)

SiIRNA 7
ik M DK 1actin PDK1 mRNA
/pmol-L
siRNA I %5 B 4 20 1.00+0.05 1.00+0.06
PDK1-si-1 41 20 0.55+0.06" 0.73+0.04"
PDK1-si-2 4 20 0.38+0.04" 0.36+0.04"
PDK 1-si-3 41 20 0.52+0.03" 0.65+0.05"

1+ 5 siRNA BAPER B2 [ 4% VP<0.01(F 2 K 3[H)

p-actin 42kDa

A B C D
7 : A siRNA B 1 %f I8 4 ; B.PDK1-si-1 21 ; C.PDK1-si-2 4 ;
D.PDK1-si-3 41
El1 &HMMSiIRNAH LK PDKIZEH R
Fig. 1 Electrophoresis of PDK1 protein after siRNA transfection

in each group of cells

3.3 AP R B ERA AR X AS49 4 i TS 1
Ml siRNA FHYE XS HE 20+ 4A 2H A 549 40 it %F I 4A AY

x4 WPBSFHBKAINAIT AS49 H A IER BB (X+s,n=3)

I1C,, {4 (30.698+5.348) wmol- L™ ; siPDK 1+l 41 £
XF O 1 B 1C, fH A (16.372+3.562) pwmol-L';
siPDK 1+ I £ + %h v 25 <97 20 %5 041 19 1C,, [
(13.237£1.573) wmol-L". i B4 Al #h v 25 K%
BIBE AN AS49 4 XTI (1 1C, 18 o J 252 52 56 4
e 44 sSIRNA NCHI A4 1C,,fH 7.832 pmol- L
b, W3,

R3 WHBESABEIANT S BRBIEFENHHZIE (F+s,n=5)

Table 3  Effect of Buzhong Yiqitang combined with cisplatin on

cell viability in each group (x+s,n=5) %
15 W siRNAFHTE  siPDKI1+  siPDKI1+H41+

B /wmol- L XF BALH+IFAHAL  IWsAL  #hh i md

e 100.0046.50  100.00+2.05 100.00+5.86

L4120 4 91.59+7.31  86.30+8.01"  78.03+6.41"

8 82.4246.77" 64.324£2.57"  66.40+2.60"

16 66.99+2.77"  40.27+5.10"  31.37+1.70"

32 46.58+3.19" 28.98+3.13"  28.08+4.18"

64 35.2243.68" 23.38+1.14"  21.10+4.36"

128 17.4443.81"  19.20+2.84"  14.51+1.88"

T 5 A Y P<0.01

3.4 AP R SAHBEA A KT AS49 41 8 B T A1
S T T A S G AR 4 3 5 L 5 siRNA B P
X R LB, siRNA BH P XF B+ 41 41 A siPDK T 4
A549 20 it 1Y 3 R JE B A W E R B (P<0.01) 5 5
siPDK 1 41 tb#2 , siPDK 1+£hH 25 S 37 4 siPDK 1+l
B0 siPDK1+IUEA +%b 45 S 37 41 A549 20 il 5 FE
T W% 3% R % (P<0.01) ; 5 siPDK1+4hH 25 %%
4 H#, siPDK I+ 2 A siPDK T +#b 1 25 <
W AS49 20 i v B TP AR 3R R (P<0.01) 5 5
siPDK 1+ 4A 20 b 45, siPDK 1+ A +4b 55 <% 21
AS549 41 Jf 5 BEOE R B FE R B (P<0.01) o UL
#4. K2,

Table 4 Effect of Buzhong Yiqitang combined with cisplatin on A549 cell clonal formation (x+s,n=3)

215 ST R %
SIRNA Bt A8 21 100+£0.00
SIRNA BH 1 o B -+ 401 4 7.832 pmol-L" 82.36+4.52"
siPDK 1 41 79.44+3.76"
siPDK 1+#h 1 25 i 4 10% 75 24 IfiL 3 52.37+3.24%

siPDK 1+ 41 2

siPDK 1+ + b 45 L 21

7.832 pmol-L"

7.832 wmol-L'+10% & 24 Ifl. 1%

22.18+1.67*%

19.32+1.46%%%

1 5 siRNA B BEZH A VP<0.01; 5 siPDK 120 HL 8 2 P<0.01; 5 siPDK 1+#h 1 25 S5 4 3 P P<0.01; 5 siPDK 1+IF4F2H e Y P<0.01

.« 6 -
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C

A B
D E

. A.siRNA BA P %t B8 41 5 B.siRNA B 1 %} B8 2 + 00 40 4
C.siPDKI1 41 ; D.siPDK 1+ #h ' 25 < ¥ 41 ; E. siPDK 1+ il #1 41 5
F.siPDK 1+ 51+4b o 15 S 41 (18 3-8 6 [1])

2 W ESHBARAT IR AN EM (50
Fig. 2 Effect of Buzhong Yiqitang combined with cisplatin on cell

clonal formation in each group (crystal violet)

3.5 Fbh £ KA ER A AR X AS49 4 i ATP 7L 2
ARSI 5 SiRNA B P XT B8 20 [ 4%, siRNA
B 14 Xk BRI 51 20 siPDK 1 26 A 549 41 Jifd 3L R A il
2 F /D (P<0.01) ; 5 siPDK1 41 F %%, siPDK 1+ b
g5 A AL siPDK I+ AR 41 | siPDK 1+ 1+ %
s A 21 A549 4 3L IR A B B /D (P<0.05) 5
5 siPDK 1+4M 25 S 41 L 45, siPDK 4+ £b
i A 4 AS549 4 FL IR AE A W 2 (P<0.05) .
5 siRNA B % % #8240 b % , siPDK1 40 A549 4 fifd
ATP 4= i 2 i 35 1 £ (P<0.01) ; 5 siPDK1 41 %%,
siPDK 1+4h 1 25 3 241 . siPDK 1+l 41 21 | siPDK 1+
A0+ Hh 25 A3 4 AS49 40 i ATP A il 2 I g 4
%, 25 5% A S % 5 X (P<0.05) ; 5 siPDK 1+4b
S L, siPDK I+ 4+ %h P 25 537 4 A549
41 My ATP 2E Ji & B B 5% £ (P<0.05) ; 5 siPDK 1+l
B B, siPDK IR +4b b 45 S0 2H A549 4 il
ATP /B iU i i 1 2 (P<0.01) . WL S5,

K5 WFHESFKES A AS49 HHEATP ZLEREMBHIFM (X+5,1=3)
Table 5 Effect of Buzhong Yiqitang combined with cisplatin on ATP and lactate production in A549 cells (x+s,n=3)

215 e i FLBR/pmol - L™ ATP/pmol-L"!
SIRNA [ 1 IR 41 5.241+0.243 7.4760.342
SIRNA B 1 o B+ 41 22 7.832 pmol-L" 4367+0.361" 8.55240.338
siPDK 1 21 3.902+0.258" 9.167+0.457"
siPDK1+%h 1 25 A 4 10% 5 245 1L 1§ 2.423+0.235% 10.704+0.448%

siPDK 1+l 41 £
siPDK L+ +4h 1 25 7 41

7.832 pmol- L™
7.832 wmol- L'+10% 75 24 1L i

2.227+0.164% 10.857+0.526%

1.6510.097"" 12.701£0.513239

1+ 5 siRNA ¥ x5 B Ho e VP<0.01; 5 siPDK 14 H 4 P P<0.05; 5 siPDK 1+ 1 25 5037 20 Ho 5 ¥ P<0.05 ;5 siPDK 1+ 2H He % P<0.01

3.6 A RR ARG AT AS49 4 A 2 A 1A J5
LB 5 siRNA B ME T B8 21 L4, siRNA B 1
X R+ 0T 40 41 FN siPDK 1 2 AS549 411 g JC-1 B & 1k
(21 )/ (S0 ) 98600 JE i 3% T B (P<0.01),
2R A IR HL 57 T % 5 siPDK 20 [ %5, siPDK 1+
FH2H siPDK 1+ +4b 45 07 2 A549 4ii il JC-1

®6 MHBSABRS A AS49 BRI ER MK FEM (+s,0=3)

B M)/ ik (g6 ) 58 o B L b 2 1Y oR
(P<0.01), 2R b R BEHL AV F B 5 55 siPDK 1+4hH 25K,
7 4 HE, siPDK 1+ 41 41 | siPDK T+ 41+ %h 35
S AS49 AL IC-1 R A R (L1 68) /AR (1) 5
58 JBE L W 5 AR (P<0.05) , 28 4 el o7 B B R
F#(P<0.05). WL 6. 143,

Table 6 Effect of Buzhong Yigitang combined with cisplatin on mitochondrial membrane potential of A549 cells (x+s5,n=3)

51

JC-1 A R(LL ) /R (2 () SR I

SIRNA 144 %) B 21

SIRNA B4k 5 BRI 51 201 7.832 pmol- L
siPDK 1 41

siPDK 1+#h 1 25 1% 21 10% 75 24 IfiL Vi
siPDK 1+l 41 21 7.832 wmol- L'

siPDK I+ +#b 25 A 4

7.832 wmol+L'+10% &5 24 IfiL i

1.00+0.02
0.87+0.04"
0.61+0.03"
0.53+0.03
0.41+0.02%

0.32+0.06>%

T+ 15 siRNA PP X IR 20 H 8 V' P<0.01 ;45 siPDK 120 HL 8% 2 P<0.01 ;45 siPDK 1+4h i 25 S 41 He 45 ¥ P<0.05



5532 B
2026 4F

19
210 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 19
Oct. ,2026

DAPI

JC- 1R HE4k

JC-154k

Merge

B3 #rESABEAIRXT A549 40 B £k h 4k 5 BB AL A9 80| (JC-1,%600)

F

Fig.3 Effect of Buzhong Yiqitang combined with cisplatin on mitochondrial membrane potential of A549 cells (JC-1,%600)

3.7 AR 7 B A AR X AS49 40 i p-Akt, GLUTI.PDK1 & [ £ ikt I 2 T % (P<0.01); 5

PKM2 .GLUTI .PDK1.PDH . LDHA % |13 P B 5 1

5 siRNA B PEXT BRZH LU AL, siRNA [ 4 %F B -+ 41
2] p-Akt . GLUT1.PDK1.PDH .LDHA % [ % it & H
i F B (P<0.05) , siPDK1 #H p-Akt, PKM2,GLUTI,

siPDK 1+4h 45 7 21 Ho 85, siPDK 1+ 2 p-Akt,
PDH #& [ 5 5B F R (P<0.05),siPDK I-HIAT+#b
W25 %4 p-Akt . GLUT1 .PDH . LDHA & H % ik &
B B R B (P<0.05) ; 5 siPDK 1+ A 4H L %5 , siPDK 1+

PDK1.PDH.LDHA & H %A B FRE(P<0.05) ;5
siPDK1 41 It % , siPDK1+%b 1 25 X 3% 41 PKM2,

KT WRBSFEA IR & H MM p-Akt ., PKM2.GLUT1.PDK1.PDH.LDHA & B iF 4 #

Table 7

groups of cells (x+s,7=3)

M A +4h A 35 A
M R RE(P<0.05).

Effect of Buzhong Yiqitang combined with cisplatin on activity of p-Akt, PKM2, GLUTI,

#I (x+s,n=3)

PDK1,

e p-Akt PKM2 LDHA &5 H R ik &
W7 K 4,

PDH and LDHA in various

2H5) b7:35° p-Akt/Akt PKM2/B-actin  GLUTI1/B-actin PDKI1/B-actin = PDH/B-actin  LDHA/B-actin
siRNA BAPE X fE 41 1.000+0.027 1.000+0.044 1.000+0.037 1.000+£0.056  1.000+0.061  1.000£0.068
SiIRNA B % 7.832 wmol-L"  0.893+0.031" 0.952+0.304 0.885+0.045"  0.658+0.043"  0.862+0.047" 0.876+0.041"
E -+ 15T 1 2
siPDK 141 0.736+0.047" 0.852+0.027"  0.542+0.033"  0.439+0.034"  0.674£0.034"  0.563+0.025"
siPDK 1+#h 10% & Z51%  0.807+0.052 0.593+0.032”  0.289+0.026”  0.287+0.025” 0.621£0.053  0.519+0.043
ETRRE |
siPDK 1+l 1 21 7.832 wmol-L"  0.648+0.035" 0.621£0.041”  0.277+0.034*  0.253£0.041” 0.368+0.038>>) 0.488+0.027
siPDKI+i41+  7.832 wmol-L  0.446+0.033>>%  0.506+0.026>% 0.192+0.027>* 0.236+0.027> 0.352+0.047>> 0.197+0.051%>*

N RE R 77k +10% 75 24 1L 75

5 SIRNA FIH: X B 20 14 VP<0.05; 5 siPDK 1 21 L4 2 P<0.01;

3.8 #h g%
p-Akt ik 3Rk
. 8 .

5iR Y 5

§ S Im B A WA X AS49 4 i PDK1 .
5 siRNA B P % H& 41

b3, siRNA B M B+ 40 241 PDK 1 %¢
I ZFHFEAL (P<0.01) ,siPDK1 4] PDK1 . p-Akt % )6 3

55 siPDK 1+4h 1 25 A 41 48 > P<0.05; 5 siPDK 1A ZH L #5 Y P<0.05

6 IR 5k
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p-Akt S SR N A S A 2D ik (P<0.01) , siPDK 1+l 411 41 . siPDK 1+ [ + %

PKM2 e S o o— w— 60 kDa fii X ¥ 244 PDKI1 . p-Akt 280t % ik 5 & 1B 3% [ I
gp—

(P<0.01) ;55 siPDK 1+#h 7 45 TP 41 L 52, siPDK 1+

JI4F 20 . siPDK 1+ 5 +#b P 25 < 1% 20 PDK 1 . p-Akt

oor WSS 0 om0 IR (Pe00s) . L 8,

PDK1 -.""‘- 49 kDa K5 &6,
PDH (D s s s s *3 kD2 4 itig

LoHA D B e B e e 37KDa 2024 AFE 4 R Wil A SRR SE T R By

factin GG " 2 (D: Bt HE 2020 4, A 220 T3 Bl g BT K 61 A

s e b & E 180 J7 B FE TR ) s B AT 2 Fh K 2 85%

B4 3SR M S A G pAkt. Akt pkva, B B NSCLC 29 15% 1 A8 24 AR /)N 240 i Ji

GLUT1.PDK1.PDH.LDHA & & 8% (SCLC). NSCLCA 3 F 3= Z2 V. 7 . gl bR 410 ffa das (24

Fig. 4  Electrophoresis of Buzhong Yiqitang combined with ,ﬁ 25%) \H%EE'E(?"] [f 40%)$ﬂj(2|ﬂ H@‘EE'E(?/‘] |J_‘T 10%);
cisplatin on activity of p-Akt, Akt, PKM2, GLUT1, PDK1, PDH ,ﬂ\:ﬁ{_{#‘:ﬂ Eg NSCLC @Tﬁ;{ﬁﬁ é’j—é lj‘] ﬁ{%ﬂqjﬁﬁﬂsuaﬁz
and DI each group ofecll IS AR RE ARG L R D B
ik R 3 AR (P<0.01) 5 5 siPDK1 AL L8, MG R ELES TR (2S5 o7 & Lk
siPDK 1+4h 1 45 T 41 PDK1 2GRN MRS W B b JF ik BRI )T o A28 25 W 4097 A0 Tt 2 9 2 Jié

F8 I HBIFHAITHAI AS49 M PDK1.p-Akt 5 RIERBERIHIN (x+s,n=3)
Table 8 Effect of Buzhong Yiqitang combined with cisplatin on fluorescence expression intensity of PDK1 and p-Akt in A549 cell (x+s,n=3)

21 5 e PDKI1 KRB MRIE  p-AktZEERINTRE
sIRNA [ % B 21 1.000+0.024 1.000+0.026
SIRNA [ 478 Xof HE -+ 100 41 2 7.832 pmol-L" 0.786+0.035" 0.928+0.035
siPDK 1 21 0.643+0.038" 0.745+0.042"
siPDK 1+#h 1 25 1% 21 10% 75 25 1MLV 0.473+0.046> 0.691+0.033
siPDK 1+l 4140 7.832 pmol-L" 0.357+0.032% 0.351+0.028>
siPDK 1+ A +4b i 25 <37 41 7.832 wmol: L' +10% 7 24 IfiL 1 0.269+0.031% 0.312+0.024>%

1 5 siRNA B M B4 4V P<0.01; 5 siPDK 1 4H H 4% 2 P<0.01; 5 siPDK 1+4h 1 25 5007 40 [ 85  P<0.05

El5 #MFHESFHEAIRHAIT AS49 M PDKI K RIZBERBM (FEE7 %, x600)
Fig.5 Effect of Buzhong Yigqitang combined with cisplatin on PDK1 fluorescence expression intensity in A549 cells (IF, x600)

Hoechst 33342

PDK1

Merge
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Hoechst 33342

6 A HRIESIGEEITHIT AS49 A p-Akt L RIEBEMFM (LRI, %600)
Fig. 6 Effect of Buzhong Yiqitang combined with cisplatin on p-Akt fluorescence expression intensity in A549 cells (IF, x600)

S Il 98 A0 R v i S R ), PR, R R 2R R,
il FR 3 1) 5 AR AR AR R AR 10%~20% 1

1E B I R T i DLIE R O L SR R RE
ZHCY IR IR RN WA ZE M Z T ORI
m g, BT ER T, URE T
P25, e d A 8K hE
NS KHRE ARRIEL AR YA, T
BB B, FHRR VS A RSB sk, 5
By w R, A 5 T Z T, Se A A BH  BR
F PN, R AN AR, 2 0 AR 9 . A
FHZ5 R0, 8 B AR, i BC G, Dhak b= qa g b
TR AR Z I A S8 & b b 25 S nTA
ASA9 A i IEFE T E AS49 4N T 24 , AR S FiE 25 iy
WL AR

I 200 M 3 2 B A A AR R AE R B A
SSRAET A A TH A SEORE T A T AS 2 2k A AR Ak
1% 1t (OXPHOS) , X i B 4 Bk N FLAA A% 0 . A
WFFEIE B, ZE B AR TR, 208 2E 3 1 Ak 1w Ji 98 44
M 2% k7 A B 35 4E  £R R IR Akt B iR 1k PDK1 Y
Thr346 {37 5 30N B 2 I 2B 2 6 9 (PDC) i
it i P 348 a0 K FLTI U RS 40 TS TR R A5 &L (PDH ) E la
T TR Ak, DA T 990 ) 8 2ok = R i ( TCA) 91 24 19 1A T i
ARG, 1 R B % . PDK1/Akt {5 5 18 B% AT LA o 35 i
IR I G S I @A A O = B s B R e
SR I W, I 05 240 A TE A P ™ R AR A A O R
Uk S4B 0 I A A S A 0 T A A B4R
%S I F-1(HIF-1) fl/a HIF-2 A S /0 % 45 B % 12

. 10 .

AR P R T2 S it 1) 5 PR ) B SR TR Y L R A R
JIT A A A v e R R Y S AR OR TR . A B B i
M (GLUTS) 52 15 i 1k 4 %6 M 45 B 210 40 ffg v >
Akt AT D)3 i 85 IR Ak A F GLUT [ i FEC A4 59 47, DA
T 410 ] A L AR A VR AR A (TXINTP) , J5 & A
T GLUT P VR FH - BEL U5 7 4 0 45 0L, -5 8000 1% i
AN . PKM2 A Sy OGSl 1 1 e B 2 — £k
W A P B e — A AR B O AT Y A R B aE
1 R 5k VA % 4% 28 W 12 MR 1 (ADP) ¥ B R 4 1 5
VYR i (PEP) %% 4k > TR R R, PKIM2 755 2% 3K 23 38
T A L 1Y . LDHA 2 ) 25 0 & I 1) 32 A0
Yy, ¥ VR R TR 5 Ak Ry FLIRR L LR e Akt 2 A 2 i R
£ B 1% A

Tl 1] RNA-Seq 5 %0 b & 3 PDK1 78 A549 FI
A549/DDP 21 i v = 335, HAT SCHR PR I A b % i
CSEIT BT AE g A e AR g R b R AR
FHP A e B PDKL P S F2 28 U8 o . il ol %
YL S 06w K PDK 1, F Western blot il Real-time PCR
43 5 Kz PDK 1 % 2 A Al mRNA £k K, 28,
PDK 1-si-2 2 i IR AR e B 2, HL @i AR 3508 >60% , Al
I HAE b 5 22 52560 1Y PDK AR 4L %) . 2% PDKI
AR AS49 I i X I Y TC,, it A, i AC%b
H 45 S WL %€ PDK @ IR 5 AS549 4 Jf X I 4A Y
I1C,,, Bt i A549 4 A XF 41 (1) 1C,, f 2F — 25 B A1 .
Uh B I PDKCL AL &b v 25 4037 1 0T 3 im0 A549
20 T U ) SRR A A B T S B v
Ik PDK1 . £h P 25 S0 3K 65 AR, AS49 40 JifL 1 v B
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JE LTS B, U6 B AR b 25 <037 AT o 1§50 PDKL 417
il AS49 20 M 3 5 o BRL Ay il 6 200 1 DR 1 B R B
T fiff 1 s i D o 25 00 B A I 410 i AS549 4 i
) 5 B 2 5 3 2o el /D W R S O SR, S R S 5
17 1 FLIR A ATP A& B i (9 46, # IR PDKL kb o 25
S W AR AT 8 A549 20 it s 20 SR A= L 5
ATP A1, 55 46, IC-1 & BLAE @A PDK 15 |, b 45
A Wk B AR AT R AT 2R AR S R A7, 358 BH A 549 4
OB N N < =S e NS v N oS U
1% 1k R (ECAR) FI#E & % (OCR) , I It /2 75 S b %
2 ALK T B R AN, 5 22 S s AT IR R .
g £ K AR Akt B R 1k PDK 1 Y Thr346 fi7 & , A 1 %%
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