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Abstract Skeletal muscle atrophy is a common and clinically significant complication in cancer patients,
contributing to reduced quality of life, impaired treatment tolerance, and poor prognosis. In addition to
cancer cachexia, chemotherapeutic agents may directly disrupt skeletal muscle metabolism by promoting
protein degradation and suppressing protein synthesis, thereby exacerbating muscle loss. Emerging
evidence indicates that chemotherapy-induced muscle atrophy shares several molecular and physiological
features with aging-associated sarcopenia, including mitochondrial dysfunction, chronic low-grade
inflammation, increased oxidative stress, impaired autophagy, dysregulated protein metabolism, and
cellular senescence-associated secretory phenotype (SASP)-related inflammatory microenvironments.
These features suggest an accelerated aging-like change driven by exogenous therapeutic stress.

This narrative review integrates preclinical evidence related to chemotherapy-induced muscle atrophy,
cancer cachexia, aging-associated muscle degeneration, and plant-derived bioactive compounds. Among
chemotherapeutic agents, cisplatin is one of the most commonly used models for studying chemotherapy-
related muscle atrophy. Cisplatin may induce muscle wasting through activation of the ubiquitin-proteasome
pathway, autophagy-lysosome pathway, and apoptotic signaling, while simultaneously suppressing the IGF-
1/PI3K/Akt/mTOR anabolic pathway, resulting in an imbalance between protein degradation and synthesis.
These molecular alterations resemble key features of aging-related muscle decline, including impaired
proteostasis, inflammation, mitochondrial dysfunction, and anabolic resistance. Therefore, cisplatin-induced
muscle atrophy may serve as a reference model for investigating cancer treatment-related muscle wasting
and accelerated aging-like muscle degeneration.

Plant-derived bioactive compounds, characterized by antioxidant, anti-inflammatory, and metabolic
regulatory properties, have gained increasing attention in cancer supportive care and nutritional intervention
research. Preclinical studies suggest that polyphenols, flavonoids, and herbal extracts may modulate
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NF-xB signaling, reduce oxidative stress, improve mitochondrial function, regulate protein turnover, and
influence autophagy- and cellular senescence-related pathways, thereby affecting molecular mechanisms
associated with muscle atrophy. However, most current evidence remains limited to cell and animal studies,
and some studies used non-oral administration routes, high-dose interventions, or short-term treatment
models, which may not directly reflect clinical nutritional or functional food applications. Further studies are
needed to clarify their bioavailability, dose-response relationships, human equivalent doses, safety profiles,
and potential interactions with chemotherapeutic agents. This review may inform future translational
research on muscle-protective nutritional strategies in cancer supportive care.
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Table 1. Mechanistic comparison among age-related sarcopenia, cancer cachexia, and chemotherapy-induced skeletal muscle
atrophy
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Table 2. Animal models of skeletal muscle atrophy induced by individual chemotherapeutic agents
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1. 72 R E MRS LK (Ubiquitin Proteasome Pathway,
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caspase-3 * MEFERIARME TS OO

TE LA ZE 4 38 FE th > caspase-3 #7718 88 i 4
e SRR > SRR NMERENEN R - RES
(actomyosin) & & #8057 % > EENLA'E &K
SR o 127 MRACHHIRRE T - caspase-3 HUIE L
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4. IGF-1/PI3K/Akt/mTOR Protein Synthesis Pathway

[E{EEAE T R 2 LA B R s — » H
fH IGF-1/PI3K/Akt/mTOR (& 1 M1 kil & [ (K & 11 '
BRREES] o St IIBINLAE Bk 4O o

IGF-1 BIFA#EE MG A6 L PIBK/Akt S &
B> — B P E RS ILE & o I E % mTOR 8
478 1 8 2 (mTORCI1 I mTORC2) 1T EH »
H rf > mTORC1 W] # /% 1t i 15 1t p70S6 kinase
(p70S6K) » [F] HF #Ill il eIF4E #% & & H 1 (4E-
BP1) - #EMEEE HE G/ o Akt [AFFIH] FoxO
KRG ER IR s M > B 1 HE AR AZ - 18
01 W V2 58 58 % i MAFbx Bl MuRF-1 #) 3R
U)o BRI NESAMIHS T @8 {% Akt Bl mTOR HYRE
ML A > HNHIEZ VS BRI BTG T > ME T RE
MR AR o (AR > IESH7TE 89 0 UPP #H BH
FERW BT » (€3 FoxO Frss 200 & (8 o0 g »
SER LM o 1o > NS5 B Fox03 1
mTORC2 M5 T 522 E R AE A B AL v # 35
(myostatin) # B 2 i — 25 #{]l il IGF-1/PI3K/Akt/
mTOR FUEBRIE ) » GETNESATE I & (18 & R
& i EE A o

IGF-1/PI3K/Akt/mTOR F5% I [ i) ¥ fE A AL
FEEE T Y %8 22 A1 2K B (deregulated nutrient sens-
ing) B [F{L X HES @ » ZALNLAE Hi 3 anabolic
resistance * {5 /LA %48 2 B AR R A7 RIS SOHE T
e 5005 JNET S HI) B RE 3% 5@ AkUmTOR R, -
{8 B & RN R AERR FoxO HIH » dE— {3
UPP Eil ALP 1E1L. -

5. BALRE ) R 5% 28 &

AL ) B PR 58 R AL R LAY
LFHEL - R NASHES B ALY 240 Hh i 2 ARy S
[ FuBadEh K+ o EALBR TR HAIETES (reactive
oxygen species, ROS) & 4= it4 % Bl 5§81 A L&
F NG BREE ST AN 2 Z [EH9 AN 5 B 5 EE/Y - ROS
wiGEARE 7 (0,-7) ~ @RS (H,0,) B &
AHBEHEGOH) F - BE&EXEEN DT
RESW R AT A R & 1 E ~ B5HE B & SIS
(DNA) ZFEBHEEYI R T o @8 E I H A
SRR gy A A B K HERY ROS » & ROS WY &
PR R B BEE TR » g5 A LR )

(51) o
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it E ROS A2k S HUE LR 2 2 1 Bl 5 B& AL )
REFEAL B UIAHRR - o REE— 5 B EORT KR 1S T Re frt
Tt ~ B 1 A RRE S T R B (- o) kg n Y o
TENESAFERBARBIRY h - S A% AILAHAR o] 3 ROS A2 Rk
HEhn ~ KIAREENEEE L N ~ PRSI RESZHE ~ ATP
FERD fobifrie e = PR L o 8 Lk
15 ] 3 — 2 1% 1k Bax/Bcel-2/cytochrome c/caspase-3
FHBR PRI R T B A - S S LA 2 Y o it
4t > ROS IR Al EBEEE 77 F 22 Bl NF-«xB Bl FoxO
1AL > — A MuRF-1 ~ MAFbx J %% % 14 41l
MR R BT o KIE - SALRE ) AT [A] B s R
AT ~ UPPIEAL ~ BIMRAC {8 BL 58 22 S I > R IE
SEVAE SR TL A 2240 b B B2 R IOK IR 7 -

7% 5% I [RIAR T NELBAE7S 2B WL P 22 4 43 v o
At o TNF-a ~ IL-1 ~ IL-6 J¢ IFN-y 25 5§ 28 AT I
T 35 0TS AR S 4o SRR ~ HINRIAIL P 2R B T8
EE AR MR RERE ) o Hr s IL-6/JAK/
STAT 5% Bl & 'S & B s L P 22 i FH B
TNF-o B IL-1 HI 7] {2 3 NF-«B {51k » 1E & 15
T » NF-xB ZF| 1B 3G 587 AR e o 0 »
R RIS kB R L K 2% - NF-xB 7]
L B M > #E— 235 E MuRF-1 ~ MAFbx 5%
ZEHEHRAEE R 23R - (LA E i 0550 o

SRT > TL-6/JAK/STAT B NF-«B FAGE 5 #32
5 B A B B WL ZE A AHRH - (B ENESHAH B AR
RUrh > 5% ARG L nTRE R 2 BIZEY &% ~ BE
FAET 2 BB ) I FER 8 o [RIL > 32 BEag 2 %
{RTENE SRS WL ZE 4 ) A e R K IR SR B e
RERUNILLHIGE - 8 RS R E TP Rz — ek
% 5% 2 T 1 S (] A NE SR S 1 S o

FAME o fALEE 7858 52 I it FENE #1140
B AL A FR A5 Y B T R R - 1T 2 T R Bl ) 26 {15 25 i
FH B B A HY B 22 L AR 24K F - ROS T A KL
1% 2 e PR gE ~ KL A i AH BA JF 1 B2 NF-«B &1L
5 RFGE AT UPP G B & 1 E 43 % + 1 Aky/
mTOR 5% T et Il o] G2 {5 L P 4 43 fife IR ) i) $E T
REJTREAK o KLY > NESHEE S 2 WL P 224 P] 4% A A
% H R ST AAR L (A VE F UG SR o S0 ) B 5 %
S BT 3 — 25 3 4% FoxO ~ NF-xB ~ UPP ~ ALP %
caspase-mediated apoptosis 35 T IfF 1K » B A& EEL
T E RS ~ KR RS T RERR iR K WA HERERE -

AR 7B 5 I oy R RE R 2 A AR E

RIS D) e e e B 18 PR (RS 58 % - B AR E L@ iE
rh > ROS S f#Ed inflammaging & 32 W il 122 FIL A9 754
BREE Y BT NESHI AT RE A S I ] P 57
ROS £k ~ KiARESIEE L I fe NF-«B FHER % ¢
ARSI - TR LA Z B )R © —
FHBER R NESHES S WL 224 vl Re 2IER Ak
s b > (HERTEW K pl6 ~ p21 ~ SA-B-gal ~ Bk
RIE#MLek SASP K2l ¥ L H@HELE - hE
(GEEQE 7k S XS

R e FdthEm > MESHES E 2 ML 2540 Al i fs
HHEACEE TT ~ 38 R HE ~ RIAREEDhREPRiEE ~ S H
B R oy B[R] AR T R [ Bl Bl 1Y) 22 g 2R s
HEAE (& —) - NESHRFE R - ROS RIE R HRAE
1815 Al E = R HARE I EA0R > HE— e HE caspase-3
FHEAE T X FEEL NF-«B /M8 28 2261t  B—77
T > NESTR O] BEHNE] IGF-1/Akt/mTOR [AILEASE -
{5 FoxO MR FRHNHN A MAAZ - SEM 0 MuRF-
1 ~ MAFbx ¢ EIBRAHRBRBERIZRIA o KL - NESHAME
RN ESE &RRET) - thalgeRIRRE L UPP
Bil ALP 55 77 AT B& A > (s AL P AU AR F A 457 18 E
FA R TS [ F5r A T R E4E -

J8 Lesg L B E AL FR o R LR AR E
SRR RS ~ KIAREEIIRE TR S 85 1 AL RE K 1
BN o (KL > NESHE SN P ZE 4 A T 45
B UREENRE - Wl EE T EE R AR
NEZALERNLAR L Z 25 Y o SR » 35 2 —
gl Ths ALk b ) ZimBh » R IR
A B E B MM E AL FE A - TS H B2 ROS »
NF-kB ~ Akt/FoxO ~ caspase-3 ~ LC3/p62 H Wi it Iz
MuRF-1/MAFbx #1582 KR BR AR o L —H &1
AR B A ) AR IR A Vs A L &P R A e
[FIRF S EALBET] ~ 3R HE ~ Rifag 1815 ~ At
EALFHBA /b ZE A Bl 5 118 SRR A o G E RS IESH
FHBRARLY Z5HEE 2/t AWFSCZIBAE T[] o

JIE$H (cisplatin, CDDP) FJ 355815 ME 4 (reactive
oxygen species, ROS) 21 BLRL £ 5 ) RE PR EE >
HE— 0B NF-«B /18,28 X E ~ Akt/FoxO #
Wk~ 12 R E I EFEE 1S (ubiquitin proteasome path-
way, UPP) ~ H i ¥ liff #5 1% 1€ (autophagy lysosome
pathway, ALP) J% caspase-mediated apoptosis © |A]
7 » NESA7R T HEHNH] IGF-1/Akt/mTOR FHRAFILAA
9% EEE G M EEER A E 0 o FOREg
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Figure 1. Molecular mechanisms of cisplatin-induced skeletal muscle atrophy.
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Table 2. Plant-derived bioactive compounds modulating cancer cachexia and chemotherapy-induced skeletal muscle atrophy

models

A RIEBTRH B

A. Cancer cachexia models

K RALEY B Y = R BT o
. Lewis fifif/ sl &8 0.2 ~ 0.6 mg/ I NF-«B 355% > B MuRF-
SWE EGCG (CSTRL/E) ke/ o 30 £ 1 ~MAFbx 23 Wi siE o
s o R 100 ~ 200 I NF-«B #\5E » (X MuRF-
E4 g Eﬁiﬁfml) %T'%gg?ﬁ”\ 500 mg/kg/ K » i 1 ~MAFbx 8 » JESHLAZEME s 9
. 811K SR A R ERH B o
- VRS ILI 24 - ML A
S Wk SE L LPO7 filifie/ DB MRIETES 20 mg/kg/  BEELALYT - WA Sirtuin-1 ~ o)
= (Resveratrol ) (BALB/c) Ko EHEE 15K FoxO3 ~ NF-kB &K 5 [A]RFH]
HIRER AR -
- RS ILIA 24 - LA
S Wk BHHER LPO7 fififid/ Nl BEREES 1 mg/kg  EELILS) - AFHET Sirtuin-1 - o)
e (Curcumin) (BALB/c) Ko EHEE 15K FoxO3 ~ NF-xB %K 5 Hfjdg
4 R EARER R -
MAC16 K p——— ST
I o " i PR LA 2540 ~ 1Y
" EHEHR o [N B R 100 ~ 250 mg/ F'Ji{m,ﬁ i i
2 (Curcumin) (Hsd:Athymic ~ kg/ K » ### 21 K ﬂiﬁg%gﬂ;ﬁiﬂ%@mﬁﬁgé PR (en
nude-nu ) KB W
oy SRR CT-26 KIFVL  BIEER 10mgky AT JETE MyoD SUILEKEE
# (Carnosol) Bl (BALB/c) K il 17 K Ry il
% o SR A R I R -
PHECBER] . " MHIBEE TR - FHENNE R »
=y Lewis i/ Nl &R 2.5 mL/kg/ e ) SfaEsE T
BRE Cadlayoi)  (C5TBLIG) F o i 24 K LN > WEANEB 0
) PRI R MuRE-1 328 -
g Lewis fili#AH W EER ~ R BT ST > R
il o JAEAREEHVY) MEBIMCIS K AR 50200 mgkg e G S NE s SR (o0
" (Paconiaroot) EEMNNVINGL K oalgriak e N B R
LY {K MuRF-1 B2 MAFbx 33 °
(C57BL/6)
Hh g 4 Bl - e et = 5 y
Hef e PRI CT-26 Kifi/ly R 250500 mg/  GHHIE FRREILAIMA - Al
W ( Citrus peel ) B (BALB/c) kg/ K o HfE 27 K HIFERIE -
EP%%E’E b N e NP =N 0/ K A2 V=23 ALY G
B R LR YES-2 ®ilf  BRRAIN 1% 2 RERRIIGS IL-6 5330 > nTREEHANE] o
w o (Copis) /ML (BALB/e) ¥ - il 31 K TR TP A 8 2 S HE A B
TR EEAMgy CToe AWML W 100meky  GCHM PR BE MRE-1 U
o (Burdock ) & (BALB/c) Ko SHAE 18 K MAFbx K I -
CT-26 : EERAIN -

BT CT-26 K5/ A AEREE NRRELNER - N
Ei%ﬁ B il (BALB/c) 3 %@E/ ke @fﬁéo MyoD * (I MuRF-1 Bt MAFbx
v (Scutellarein)  Lewis i\l O KB UERARANTIAE
) 24 mg/kg ° AFHE 3

(C57BL/6)

Koo HEE 16 K

A RMVIRAR# -
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B. Chemotherapy-induced skeletal muscle atrophy models
LJEpiY] KRG SR fagE 7 =0 T R F R %;;k
» y CS7BL/6T/NER s IS & 10 ~40  CEREE -~ LB R
gt R Smgky K BMEE mekg K BEER(LIES « MuRF-1 - (9
7] P B+ HHE 7 K 4 5 3 MAFbx ZEH % [f11% TNF-o ©
C57BL/6Y /INEL
e Lewis M &0 MEMEES s~ OEiEE - aWEIE - LA
il £ (Lifal?ool) NESABERE s NESH 4 mg/ 20 mg/kg/ K » EEEPS) 5 FF{K MuRF-1 Bl (54)
kg > B 3 RMEMEEST  GEAE 12 R MAFbx #I -
—R > FHE 18 K
D R I LTt 5 BRI TNF-a
JE KNy %;%FQEE &iﬁﬁﬁ{% NEREEST 10 IL-6 ~ IL-1B ~ myostatin >
NI E (M lol) 1000@ / ’2/?@%)“5%'3 mg/kg/ K » 3#  MuRF-1 B MAFbx 3531 s #8800 6o
agnolo et ountasslt - DIIPS B EE G R AERAFRBLEL IGF-1
75 mg/m?/ 3 » PEIETE A3 o
Hf - i 3 5H 7
C57BL/6J /NER s e REEESS 1 -
NS JE AN 2.5 mg/kg/ Ko fglrE 5~ 10mg/kg > cEHEE -~ JIWERE ~ U1K (70)
e (Magnolol ) S 515 KBS 3RK—XK> IGF-1 &8 -
26-30 KAALE SHAE 42 K
C57BL/6J /N 3
Hir Lewis ififefiiie & 0F &L 20 ~ 80 NESE ~ BYEIE -~ A
Bk (NariTgenin) NESARERE : NEST 4 mg/ mg/kg/ K > @ EHEEPS) : F{K TNF-a KB (0

kg » & 3 RIEIPETE S
—K FHE 12K

12K

FIK B FHBRAREEE -

TEEAE o ER L EYIINRTRES ™ A B itk Fe 422 B At &
{LAEBREAR » SR HAENPRIGERE P B/ L H oy
AR ST E - SR > H ATAHRHEE 152 2K B
NuEd B 9E - HAER b Se iR RS ~ SR
JE PR BRI AR BRI 22/ ABDIRETE B
an FE TGS 7200 o R > 33 SERiT R RS R IE
B BRI R B8+ AWV)RIE 2 AKYE > TN EIE
P HE R AR PR AL -

Rt > HEY AR A VRS A L & VIR R E
BV EREA BN Z5 e Hh B HE P FE R IR © KRR
TF 52 EA i vt o i o T B s SN LA 2 2
TR~ RN T S ANG S - W — DR % IH
PR IR G - RS ERZ A\ RSER RGBS Sk ~ TIIRAEY)
IR ZSAN R ~ BhPy R & Bl A\ #2855 2508 & (human
equivalent dose, HED) #aFLNHARE ~ #4855 1 Bl
REEN ANEEA—E - RINZEEERAR - L

BV AR AL YIS VEA L &P B LR SE AT T BEAFAE
R HERSF R » Rl RAERRE R RIEEL T - 8Lt
{LEVIREG B R Z UERECR ~ 42K
At~ FIEESE R L 2 R — DR -

Best - 32 2 M%E ~ EERESUREER R L&
PIEAAREVR ~ BERa iR ~ AR EE TR e
ik 73 A1 A D it <5 ] - w] RERR | H B ERFE A -
I > R RIS SRR BLRC 7 R%ET > BIATRoRaEEs
HEH ~ LRI - BRIGIE &P aie )78 2o -
Dk HARE v ~ AV el MRS B R R & -
RATE RERS o PR R LTI R AL ~ 78 FERF T ~
HED {85 ~ EY)52 F ' P &R0k Bl R 72 il Bt -
A BIfS S S B R ) AR AL VRS M L S
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