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[ Abstract ]

Yiqi Decoction ( BZYQD) in ameliorating chemotherapy-induced sarcopenia ( CIS) using integrated strategies of

Objective To explore the potential active components and underlying mechanisms of Buzhong

network pharmacology and in vivo validation. Methods The active components of BZYQD and their targets were
identified using the TCMSP platform. CIS-related targets were obtained from the GeneCards and OMIM databases. We
constructed a protein-protein interaction network by taking the intersection targets of drugs and diseases and identifying
the core targets. We carried out gene ontology (GO) functional annotation and kyoto encyclopedia of genes and
genomes pathway ( KEGG) enrichment. Molecular docking and visualization were performed using AutodockTools
1.5.7 and PyMOL 2. 7. 1. The therapeutic effects of BZYQD on CIS were validated in animal experiments. Results
The core targets at the drugs/diseases intersection included Aktl, TP53, tumor necrosis factor ( TNF), interleukin
(TL)-1B, and TL-6. Molecular docking analysis indicated that the core targets and main active components had
favorable binding affinities. In the experiment on SD rats, body mass, grip strength, exhaustive swimming time, and
myofiber cross-sectional area were significantly decreased in the model (M group) compared with the control group (C
group). Serum levels of TNF-a, IL-1B3, and IL-6 detected by enzyme-linked immunosorbent assay were significantly
elevated. The phospho (p)-nuclear factor (NF)-kB p65/NF-kB p65 ratio was significantly increased, while the p-Akt/
Akt and p-phosphoinositide 3-kinase (PI3K)/PI3K ratios were significantly decreased, as shown by Western Blot.
Administration of BZYQD ameliorated these alterations in a dose-dependent manner, with the most pronounced effects in
the HBYD group. Conclusions BZYQD may improve CIS by regulating the PI3K/Akt/NF-kB signaling pathway.
[ Keywords)

chemotherapy ; sarcopenia; Buzhong Yiqi Decoction; network pharmacology; animal experiment

Conflicts of Interest: The authors declare no conflict of interest.

LA IS E , T PR ILANE | MO R 43R I 25
LA B 5 5 A G, S R R LA E s 5
JIRE LB IR AN AR B A G I, R Ak K v LA
SE L AT RIRAE IR R LT, R RN 2
FERRHENUA R AT 252 51k gk & 1k
AL/ ) BB R R U 1 38U UR 98 I ( 5-fluorouracil
5-FU) FIEEAZ BE A5 245 W), IR 52 23 /D LA 48
FUBA B, 75 RSO E L RE . 751 L
/DJE ( chemotherapy-induced sarcopenia, CIS) J&—
AR 2 TR [, H TR CIS &4 K
JERHLH AR A B, HLB= A R8T 259

JULAE AT A T BEIE” JEWE, (R I - BEIRTR)
CEIRES, L Mz X — ik 5 L E
H BRI REIRFA T . BIR CIS R
il 18 o 5 4 WA, LI PRI YT RORA R, B b 2
FAE YA BERE 55 MG g A 0 5 O R EAT P
SR I S RE 55 R 55 O OC & AN £ T
TEVR Y7 X RPN T 10 CIS BT #4313
B R B, #b 25 3% (Buzhong Yiqi Decoction,
BZYQD) V5 2 MR T3 57, e i 1 P DO RE,
BEsRALA R A=A, e FENLA K

BZYQD {7 I B R R LA 5, Xt R
WL RE R A (L B AT B AE . BZYQD ik 58

e 0 5 A b e R AT S R R R 9 = M R
TR e A AR B ) A A R AR A
AR fif oM i [ R 08 55 A8tk
B 5 42 B Ze ki A 7 W DU A& 52 L2 4t 33 405 A
X LU ERFSE SN BZYQD 15 8% LA & 0%
N B T AR HE |, SR, BZYQD Bl CIS HIAH
Kbtz

AR ZH 1A SE 56 R B BZYQD H A
CIS WIFEFT, SR H AR MLHI AR, 9 4% 24 B 2%
S35 435 0 5% FR LUE R A AL A
ORI T I 45 25 B2 0 BZYQD (3% CIS 1Y
FHOCHE i K 85 (A5 38 %, IR FH 30 i 55 56 3F
TTHRE

1 HRE5H®

1.1 ##
L1 SEshy)

32 H SPF Mtk SD KEL(6 ~ 8 JRI#, A5
200 £ 20 g) R AT TRAAYHERBOGA
FRZN ] [ SCXK (11) 2025-0001) . 4 3% FiL 7+
BE 25 K24 sh ) S 56 F 0 [ SYXK (12) 2024-0006]
FRUEFLIRTE (22 = 2)°C, 1B (60 + 5)%,12 h:
12 h SCRRBIREERR , ARLI T R THEA R



354 P [ SEI B R 2026 4F 3 55 34 %5 3 ] Acta Lab Anim Sci Sin,March 2026, Vol. 34, No. 3

2SI SR RS 51 25 HEME(21000062024134)
1.1.2 Z4¥)

BZYQD #4175 MGl B 16 18 g, & H 5 L A
RE 9 g, BrE THI S8 A 2% 6 g, 3 g,
KW B L7 A R 2 RS B e B B, At T
(2307238101 ) , % H & (2301708101 ), H &K
(2207475101 ) . BR K ( 2307157101 ) . F+ Wk
(2302093101 ), %4& & ( 2304145101 ), AN =
(2207047101) ,*41H(2309120101) ,

1.1.3  FEEG 50

5-FU( Sigma, F6627-5G ) ; 7 A - 41 (HE)
e R & (RKRFAEY AT, G1120) ; M IRAE
Al ¥ -o ( tumor necrosis factor-o, TNF-a ) i3] &5 .
i/ -6(interleukin-6, IL-6) i 5¥] & . H 40 A
#-1B (interleukin-1B, IL-18 ) {77 & ( Bioswamp,
RA20035 ,RA20607 ,RA20020) ; GAPDH ( Abmart,
P60037F ); p-Akt, p-NF-kB p65, HRP-linked
Antibody ( CST, 4060 , 30335, 7074s ) ; #% X T B
(nuclear factor kappa B, NF-kB) .p-PI3K . £ 11
it ( protein kinase B, Akt) (AR IEREE Y AR A
BT AR/ T, 310099 341468 382804 ) ; B Al Mk JIL
Ji 3-34 i ( phosphatidylinositol 3-kinase , PI3K) ( i
W= EYHFARABR 2w ,60225-1-1g) o

170-4405 H ik 1 | 170-4401 7 5% 5 A ik 1
(1A 5= #E], 32 EH ), Arcadia 7Y 24 23 43 # #1
(Arcadia-C12 Pro, TissuePro, fIIEE K ) ; M8 £t 5]
Fr 4 % 2 52 ( PrecipointFM34F056 , Precipoint
TER)

L2 7k
1201 SCAR 0 R AR5 B

2y R 4 25 # % 7 A F 5 (taditional
Chinese medicine systems pharmacology database
and analysis platform, TCMSP) , 218 16& 97 10 il
PRI = 30% L2451k = 0. 18 ikt BZYQD
TEPERL ST o AR IO W #8525 B 5 R A 2 A
TE GeneCard %{ ¥ . OMIM %t ¥ FE & R
“Chemotherapy Induced Sarcopenia” , JI_ &\ 2% 5 J5
AT CIS B A, Ke 259 5 95 ¥ 38 5T Venny
2. 1.0 73BT RIS R AL K,

1.2.2 <2 A R0E U3 -HE L 2%

KPR Zy M A Y SR A, B

FH Cytoscape 3. 9. 1 #4545 73 A7 52 5 VR FHARRA .

1.2.3 B H i A E AE F ( protein-protein
interaction , PP1) X 2% %]

P A2 ) 22 L0 1 A STRING %5098 %2
iR R A R 2% g Cytoscape 3.9.1 e
AN AT , 47 5 A E 2 A O B8 R Al Ak
it PPT 45 IE]

1.2.4 IJHEE 4 (gene ontology, GO) 43 H1 M3 %
& 4 (kyoto encyclopedia of genes and genomes,
KEGG) 43 #7

K H Metascape 0 HE 22 %F 22 £ #0555 47 GO
5 KEGG id i w0, JF R A AS =7 B i
SRR AR
1.2.5 JrfRHE

M PubChem 3 A% .0 15 14 B8 70 &5 4, 22
AutoDockTools 1. 5. 7 b H 5{5E B SC4; N PDB %%
I ZE AR OFE R G5 I S04k 2 5 4 8 4 & 7
WA, R REEASRNEW, A
PyMOL 2. 7. 1 A[ ¥4k,

1.2.6 25l

Z Mo 25 3 ) R & RS O 2w &
BZYQD' 4l /KR 40 min, ¢ AT KK Wb 5 7%
SCK R 40 min, UEVE ; —HISCKRT 40 min, & IF
G I 45N 1.0 o/mL OV, FEH B &
0.5 g/mL K ,4 CH,

1.2.7 ShWisd s Kan s

32 H SPF itk SD KB, AL I 4 4 (n
=8): FHHACH) BBAH(MH) L&
BZYQD 2H(LBYD 41,0.5 g/mL) . &5 BZYQD
Z(HBYD 4,1 g/mL), % k"™ IR IE
SEE PR BR C A8, HiA R 28 mg/ (kg-d)
JEIETE ST 5-FU PR, JELE T 6 d #2157 CIS
A, C R 45 T 4 AR SR K AL B, 3 ot A4
JrrE ARy Sl ik i 1] R R i JUL RS UL 22 A A
TET AR DR 3 e 5 B

FAR Y HA, 439024 0.5 F1 1. 0 ¢/mL ¥ 18
THLBYD 411 HBYD 21, 45 {4 R A LR Kk o
C MM 2, BR 1 RFFEE 15 d, E IR I A
i I Hizghie 7).

1.2.8 HEACRE

RIS 2% R EL e 28 (50 mg/kg) HEATIR
FERRIE, I E B KR ML, 28 4 °C (3500 r/min £.0>
10 min J& , 53 & M35 , —80 CARME ; BUAEMIEIA L,



| SE IS S W) 4R 2026 4F 3 A58 34 55 3 ] Acta Lab Anim Sci Sin, March 2026, Vol. 34, No. 3 355

4% Z2 5 WS v i1 2 5 A HE A LT - 80 “CARAF
1.2.9  KEMBTE 17 T8 vk i ] i

SEBG R AR 72 h xR B R ST A
J1ug UK A TIE 5k

(UMUE% H 9.00 ?fﬂgﬁc%, (Z)Hﬂjj
RN T 3 WJE L, LA S em/s fH R 2 F7 BRI PR
J3,00 3 RIS 5 (3) J1 5B i vk ) 6] . SEHeAE 25
~ 30 CHYZKHL; Seib AT 3 d 1 J0 0 = W )1 2k
(15 min) ; IEAIIKET, KB 8 AR BT & 8% 1Y
fyot s RERSRBIR IR > 10 em HAFFZLETH] =
10 s, B Ky Fyuggtoted
1.2.10 HE %

49 22 5 F I 61 22 07 T B B URE A AR IR 58 1
WiKALEE T HOGE AU R, HE B4
J& A RIS A AL R 3 AN E
SIS A A Image J 1. 53 8RB £ 40 KR
JHERZ LALET 4 T AR
1.2.11 B B¢ B 9% W B ¥ ( enzyme-linked
immunosorbent assay , ELISA ) lll 2&

i 3 3 BB, 4 °C, 3500 r/min 250>, W B
3. M ELISA 250 & W K B g H IL-
18 . IL-6 TNF-a A&,

1.2.12  Western Blot il < BHE I WLAH 5C 26 H
Tk

BUHERA WL T 2508 D, 24% 30 min, BLOH 1
5 B FAREAR L SDS-PAGE HLIK/r B 5 , I Hh k5%
ENZE PVDF JiE; L) 5% NG A= W3t b 2 hy;—41 4 °C
WG, ¥, 4 ECL b2 &G IR Uik o
5%, K H] Tanon 5200 W15 & Gt 4 2k 8 (Bl (5
2 LI GAPDH HINZ:,

1.3 Sit=anHm

YK YE 4 GraphPad Prism 9. 4.0 4347, 11
ERORHIPFIME £ PRz (x £ 5) £, BIESHE
o EFFWAR G, M HR KR H 255 (One-
way ANOVA) , Bk HAES BB K, P <
0. 05 F/R 2 BHA B EHVE,

2 H#HR

2.1 REHAKESFIE

M TCMSP %4 ZE3RH BZYQD & PE R4, &
5315 163 >3 28 UniProt B B XL B iE 5 15
21| 559 M 5 . GeneCards 1 OMIM £ 45 2 46 &R

CIS $ i 6 2 5 JL 4% 567 4>, K2y 59
R A T Venny 2. 1. 0 40T RASAC AR A5 37 1
2.2 “HH-FRGEMERS-HER” MK

Cytoscape 3. 9. 1 #4254 2006 1 1 53~
FER S, W5E T 596 A>T R 2599 %34, AN
Blo1, BEERT 5. Mt B2 F ( Quercetin) | 111 25 )
( Kaempferol ) | 5 f{ 2% & (Isorhamnetin ) | 57 ¥ ifi
(Isoflavone ) JT=A# £ Z ( Formononetin) .
2.3 PPI M4HE

STRING %4 P2 v di A 37 A2 S H0 .
Cytoscape 3.9. 1 A AT, AR E PPL ) 2% 161, 34 A~
R,275 25, ULIET 2., FE T B {ELOR B AT T : Akl |
JJ8i 25 1 p53 (tumor protein p53, TP53) | i IR
e ¥ (tumor necrosis factor, TNF) IL-18 ,IL-6,
JEE A B ey P B T AR B, R B AR
R,
2.4 GO ik KEGG o4

T Metascape U4 72 %) 22 4R #1547 GO
OrHT AR R, EAR AR H 1153 I ARy E
PN ZE R 63 2853 T I RE, AT 45 5 iE T
AE 81 i, 4K P {ELR/N, WAFEEFERT 10 4~ GO Z)
AEE AR, (U AR - & P RAR 4 B, DL ]
3A, GR TR, AW A A SR A R e
PENE SIS, FIE R AL S5 5 20 e 2H 53 3 4 v 7 [ Jie
DX 20 i 2 Ak AL AN B 25 4 55 5 4 T D RE
AR TP R N A SR T4

KEGG 73# i n il A7 156 2%, 49 i1 1
5 AR SR BE L, B B S e T2
(LSRN0 AT 22 Z% 08 B O I 08
PI3K-Akt {5 538 | Toll #£3ZAA(F 53 #%  TNF {5
i NF-«B {5 5l #5455, LA 3B,
2.5 SFXtE

f#i [l AutoDockTools 1. 5.7 Xf #% 0> 85 [ #1 5
525 FE0E VU #EAT 4 JT 4 I R
K, 454 R T 7. 0 keal/mol FA{E 22 B0 S i &%
A M. 45 R £ B, Quercetin, Kaempferol
Isorhamnetin . Isoflavone . Formononetin 5 & {8 ff %
A LA O 8 AR S B 25 G im vk, WUIRL 4,
ik 3 LHIRAAS AT LS, WA 5,
2.6 BZYQD M EHKXRERE. MM A, &k
K Bt 18] B 2 i)

SEHA I A5 L AR BT i N7 B vy it Dk B ]



356 1 SL IS Bh M) AR 2026 4F 3 A58 34 55 3] Acta Lab Anim Sci Sin, March 2026, Vol. 34, No. 3

B 2 A RE - R 4

Figure 1 Network of “Chinese medicine-active compounds-key targets”

2 PPI W%
Figure 2 PPI network

TREEES., 5 KM AEGE SN BE
R CH(P < 0.05), Jyus i ik i ] A f 25 R AIG
(P < 0.01) ,HBYD 414N 7 it i vk bof 1) 8 3 v T
M4 (P <0.05), 5515 K M4 3 Tifsbrss C 4
I35 R 17.99% 34. 57% Fi1 40.06% (P < 0.01) ,
LBYD 41 HBYD AR W& T M 41(P <

0.01) , M S5 HBE(P < 0.05) I B (P <
0.001) =T M 41, HBYD £ J7 38 ik i} ja] 5 25 5
FM4(P<0.05), LK 6,
2.7 BZYQD X &AKRAAHEREHHMN

C 4K EUHERA LA 2R LA 4 o ) o 350 5L &2
PR AT HES s M 2H U 3 B Ry LT 2k 1] i 14
Se HES 7 10) Z=EL B R TR A RS I, WLET HE s R
AV R M 4 C TR T 29 30.55% (P
< 0.01),LBYD ZH I HBYD ZH 45 P A [) 72 i 1)
M3 HBYD 4 22 R (P < 0.05) (B 7).,
2.8 ELISA MEXRMFERKRERFESE

FHEST C 41, M 21K Bl i o 4 4E A5 1L-
1B.IL-6 , TNF-a ¥ E F+ 5 (P < 0.001),
5 M 4t HBYD 41+ 10 nl 8 35 FRAR 13k 2 0
HFH7KF(P < 0.05) ., WA S,
2.9 Western Blot &l K FRHERFALE X ZE B &R
BKF

BT C A, M A LT p-NF-kB p65/
NF-kB p65 WA T+ (P < 0.0001) ,p-PI3K/
PI3K F1 p-Akt/Akt HGAEN] i ZFEAL (P < 0.01,P
<0.001), 7 HBYD 4, I iR 48 b5 3w g 3 3
% p-PI3BK/PI3K 5 p-Akt/Akt Ho{H 535 [ F+ (P
<0.05,P <0.01),p-NF-kB p65/NF-«kB p65 H (&
WETRE(P <0.001), WE9,



T E SCIR S AR 2026 4F 3 H 45 34 55 3 W] Acta Lab Anim Sci Sin, March 2026, Vol. 34, No.

357

EHS B -log, (PlH)
Enrichment score/~log, (7 value)

AR ElEEE - AT

Biological process Cellular

. AGO TR 4E; B.KEGG =4,

Note. A. GO functional enrichment. B. KEGG pathway enrichment.

function

Pathways in cancer
PI3K-Akt signaling pathway
Prostate cancer
MAPK signaling pathway
Lipid and atherosclerosis
Alzheimer disease
Fluid shear stress and atherosclerosis
Toll-like receptor signaling pathway
TNF signaling pathway {
EGFR tyrosine kinase inhibitor resistance §
Apoptosis
Kaposi sarcoma-associated herpesvirus infection
T1-17 signaling pathway
Proteoglycans in cancer
Non-alcoholic fatty liver disease
AGE-RAGE signaling pathway in diabetic complications.
Influcnza A
Pathways of ncurodegencration - multiple discascs
Shigellosis
Osteoclast differentiation
FoxO signaling pathway {
NF-KB signaling pathway {

® —log,,(Pfi1)
® ~log, (7 value)

(]
® Count
° o
® ®
] [
®
{

0.15

3 GO 5 KEGG il %%/
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Figure 6 Effect of BZYQD on body mass, grip strength and exhaustion swimming time of rats in each group
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Figure 7 Histopathological alterations in gastrocnemius muscle with BZYQD intervention( HE staining)
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Figure 8 Effect of BZYQD on the contents of IL-13, IL-6 and TNF-a in the serum of CIS rats
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Figure 9 Effect of BZYQD on the expression of related proteins in the gastrocnemius muscle of CIS rats
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