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Abstract: Objective To explore the compatibility patterns and precision treatment strategies of traditional Chinese medicine (TCM)
prescriptions for amyotrophic lateral sclerosis (ALS) using patent data mining and transcriptomic analysis. Methods TCM
prescriptions patents for ALS were screened from the Chinese Patent Database. Frequency statistics and association analysis were
applied to identify core herbs and compatibility patterns. The traditional Chinese medicine systems pharmacology (TCMSP) and a
high-throughput experiment- and reference-guided database of TCM (HERB) databases were utilized to construct prescriptions-target
networks, and module partitioning was employed to identify core target modules. ALS patients were classified into transcriptional
subgroups via non-negative matrix factorization (NMF) based on the GSE16989 transcriptomic dataset. Vertex/Edge Overlap (VEO)

algorithm was used to screen subgroups-specific optimal prescriptions, while restart random walk (RWR) and the SymMap platform
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were applied to predict syndrome characteristics. Results Analysis of 11 ALS TCM prescriptions patents (containing 101 herbs)

revealed Astragali Radix, Poria, Ginseng Radix et Rhizoma, Epimedii Folium, and Angelicae Sinensis Radix as high-frequency core

herbs. Association rule mining identified key herb pairs, with Atractylodis Macrocephalae Rhizoma-Epimedii Folium and Atractylodis

Macrocephalae Rhizoma-Poria showing the strongest compatibility correlations. NMF analysis classified ALS patients into four

molecular subgroups: group 1 was significantly enriched in the interleukin-17 (IL-17) signaling pathway, group 2 showed no significant

pathway enrichment; group 3 and group4 were co-enriched in the viral protein-cytokine receptor interaction pathway. Subgroups-

specific optimal prescriptions were identified via VEO similarity: prescriptions 11 for groupl, prescriptions 9 for group 2, and

prescriptions 8 for group 3 and group 4. Syndrome stratification was performed using RWR and SymMap. Conclusion This study

elucidates the precision treatment potential of TCM prescriptions for ALS by integrating transcriptomic subgroups with TCM syndrome

characteristics, providing a scientific foundation for “disease-syndrome combination” therapy in ALS.
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Table 1 Composition of traditional Chinese medicines (TCMs) in patented prescriptions
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Table 3 Number of chemical composition and targets in
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Fig. 6 Similarity of PPI networks and core modules of each prescriptions and subgroup network

H1 H2 413 fid 4
Chﬂ‘ﬁu ﬁfﬁ /D\, : E';Uib? )E %Eﬁﬁu NIEE =&
! =g sis ‘ L
FFHR HEB WiE s %FB ? , ﬂ{ ?l’ﬁ_; {7 4 Fi”’*
mHh Sk Rz 73 % RT 75 B
EW“ﬁé \ﬂ@_ J%W giﬁg‘ﬂ' R %& <
- $TH il e 20 /aE= PRAE s 5l
A BEE. .
— = X1 4 3 : .
B R gz O ST i SERE "R B
waEmE FlE &R F: A EESE TR NG
KHE S RS PRE IFE s IRRR,

7 BLERBLTTHY- IR KR

Fig. 7 Correlation between drugs from dominant prescription in each subgroup and syndromes

2 9% X & (Bcl-2-associated X protein, Bax)
Tk, WIARE LRIPIE JJU0) R EFE AT
A RE Y, SR R IR R

HREANEZ. ReaE A, & &Rk
/R IO, A, W] 3 5T I L D)

AE, FHE2Lgnf. Egnn e B g B, 2
MR BoR AR-FEEE . ARKZMKT
R
32 ALS BETHAMNERMESMMEETT

ALS [P 57 J50 14 3 3 R YE T W ., AT 78
N8 75 T /S s B/ N /45 I 0 e E RS2 1
(10 35k DRI SR8 1% AL 2 o BRARFAE o I “ DU IIAIE”,
WEFCHE 7 4 NP 3 FPibfk. RO PR, i
BHZIE, SRS IRARILIEANE R ik

JHPHIE. 41 MRS R hES. WK Wk
2y, B KTZ. RIRFBRAA K. T

By KNTZ. g ias <, #the. WEANE IR
BB Ko 2GR . FE R IR G

A FEIN, FFFSEASE, RIR. BRAlE S
1B QAR AR BN, IS 5 BIUETE ALS 16
O A th T 50%, HLREEOR IR, B
TRE R I 22, 2 2 R E T B,
W, BATE. K75, BREKWAEEEHR. 7
RIS, MR AR, FEEE . REAFRIRANE

ﬁﬁﬁh\ﬁ%@%;ﬁ¥§%ﬁ$¢%ﬁ;@k
N P 2 N 7 T - TN 11 2 2 S B 2 7 el
Y432 B il & 0 IR AL 45 N AN AT AR 22 B A 5
MRS, MRk, SRz, MR EhRE



FED 20256105 H56% B 20  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20

RIAZREEe 35 24

G2MR WA
g cota

* 7469 »
275 TEfi%
.
. BE
e e R =E L

w2 *78

: o 0
X BRI
| SIMAL 1 = Al L]
SELE 1
LoN: B caa o
FAsLe
[ —
STAT3 CYCS
CTNNBI INS
FNL EGF
. TGFBI LB ALB
SLOIAL  wARCO  giGLECH
L MMPO EUTY
HBG? Tesy  BCL2 B b 2 = i
L SERS. BREEIE
D44 g INF B
i o i VCAMI =T, L TNF WE
e NG SRC AKTI FOS il
ALASE a_ s % STATI
MS4ALA cal i JUN e
o CXCLS
3 HBM | BCLZLI
CXCLIZ  yyypa T
IFNG L AT
L1
HIURP  CCL4 E ] (o]
3 HE
MMP9 ILIB e STAT en
oo il
TROAP  AURKE  ASPM 1CAMI 2 51 i
CDK2 ceLz DHRE. Bl
AKTI Hikg e
CXCLS CONA2 (53 =
UBE2C KIF20A TOP2A MKI67 CONDIL CDK4
TNF L L
VCAMI
cOoNB2 CEPSS TPs3
BUBI MYC
DKL ETF1-ccngi
1FNG E2F1 CONA2
SR
VoM
oK1
Wi
exeLz
excum i i case n=
ceLiL TorIA oKL L
M s i = ARIE. ERRRE
AKTI o : i
CSF3 UBE2C COXCLs
couw 2, i FRL L]
n: conmt
excLin b i WIS a0 L0 ] £E
CDKNIA g 3.3

STATR

i
BN

8 B ILAIEIRYFE

Fig. 8 Subgroup-specific syndrome characteristics

AR, FilkRIR. KERN A GRELEIE)
TR oo, RS E AN BERERE, IR AN REE
IR, IR R G, UL S R A 5K
PR L, ALS 83 LIRULAER, #H )5 TR
HIWL AT TS EA TR, =T, EIEW
RHLAZESE, AT T IREE . R 224,
43 A 4 RHRITIHEEN] NS s B
R IRZEL FITT. RERE. FTEA. JETE ARG AL
JrhJeiE . MIERERE SR BB B X R
THENIERARERR: S8 AT, )11, MRy e
5L, FRCAEE A I MAT I AR E i,
WY EAT IRZBEPEIR. ZhhT 0 2T HLE]

Mriondl 1 ML 2 1IL-17 /5 5@, K
T IL-17 FE AR o PE R Rz /0o sopit
KW, IL-17 5WETCEHEMHEAEH, @ik 2o
FHRE MM DI REAH O PTE 1 (lymphocyte function
associated antigen-1, LEA1) JERHT RS0 7 1) o i 58
R . X L8 Th17 PhEJodn i efh 250 1 40
W Ca? 3N, B Ca it & it yoai 2. i
WEFERY, ALS B KIS ML Th17 A K=
I, B ALS & BRGSO H ( TL-17 K7 th
TN o 3k A5 R AN R 5 A4 e AR A R e S A S D
FHRr R HE S LT (induced pluripotent
stem cells, iPSC) TAEMNIBBNIPZ TCA M1 IR= Y,



= 7470 ¢

FED 20256105 H56% B 20  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20

-5 BE YR Th17 4HR3EE R, KR AL T Th17
AT IL-17A XM ANFIZ B2 e A BRI
Wiy, Ff HAX e n] DUEN ST IL-17RA 177 RIEH:
MM G231 #AERATIERR AU & N A
IZGAHE 1260,

ALS 1ER—Fh e PR 2 3 B 2R AT P
FEPEFIER R TR AR T “EIE” Jubh. EidE
KA NI ALS 7309 4 LRI, Hor “ kg
Ty TRAVRBHIE” A1 “IRIGREE . BSR4
LA AR OB, X4 T HGEIRAE ALS KW
AL A ASCRR, (B A A F O R
ORI, KFEFHOE, NEIR T AR,
B T IR ABUE AT HS R . 72 ALS BT, F
B (L. Ma 30D rhERIRAA. RIRBE AT . R IR
A R b e, LR R 3 Fe 2 v B S0 2 ik
MDEETERP, IEIREELE GRFFIE TS
U, ST, FIRIGE, PR LR
BB R SEIE Y, G UKAR AL, A S HEAL
fift. MREAE GMEIRIVE) Rk : “HAE
BN, WRIEHRE, HEHRIEI T, SR 2
LA EIEIR NG XX WAL, (B ETTA 3. 4
iz R R IESH S 7 g . S AR
W, REEAANL. TR, (P A AhE L
1 B I EIRER . BN, BHBHAER
M Se01 NS, AT0E M, L
I 1] o X FPECAR AR T R “ BB ANE IR
TAEMNME” IR R ——IE R R E iR =
EBATIRE, (LML, EMmsLlhstt,
INEIRIE R -

2 ALS BRI E s A BH R U AT
TR “PHREIR A BB IR . B 53 BEA FH A
SRR REFE S« ERIRER . Wk /1550E, X
AR N Z R e R AME R AR S ISR
I CRAEA) Pra: o0t WK A GERE
B MLEEANREE I3, TR, A1 XTE — RN
Pl EHBETTH 1 CHRE. /K. K734 MA
2 (EARKIAE) MRCHAIL T “IRBIALR” KGR TT
B WHEEH R, RERANER, Bhdrl 12K,
WK KSR REPH. XAy
(IR & FEIRAMIE B, KRR ThRE, fE
Mg, AR E B

£ ALS #RAGIERIA ST o 5 ANHHR AL = 3%
245, RERRRNEE BRI A

BeE 2 M, KIEGE AT 5 el 7, R
FIFG L. ALS A5 Rl — Ry FEIE SR, B W
TEARTERE  BR T4 AR /NS5 B i i 2 R EP7

AR SR Ay, Rl — PR,

KR TIHRTE, IR E ., EREE (RMELE)

i CRIAAEL, TER ST AR,

MAERME”, FORERPIRE T, HLH%EFRH

WABEFRRNE, AR ¥R .

3.3 IEREBEXSRERMRAE
AHIE T A B R A2 I A2 27 5 W T V5% ALS

BRETT IR T BRIRZG . 250 2 A AR

RGBT A, B TR 1 ALS IR B

AIANFHRIE(R SR, 2079 ALS Il R 2 W 24

PS5, W RGP R 2 I R SE B B R
RBAR FAEHAFATEEA G R

SEH

[11 Ueno Y, Nakamura Y, Hata T. The potential role of
microRNA-mediated motor neuron-muscle pathologic
interactions in amyotrophic lateral sclerosis [J]. Mol Ther
Nucleic Acids, 2025, 36(3): 102675.

[2] Schweingruber C, Hedlund E. The cell autonomous and
non-cell autonomous aspects of neuronal vulnerability and
resilience in amyotrophic lateral sclerosis [J]. Biology,
2022, 11(8): 1191.

[3] Couratier P, Lautrette G, Luna J A, et al. Phenotypic
variability in amyotrophic lateral sclerosis [J]. Rev Neurol,
2021, 177(5): 536-543.

[4] ZhengY Z, Li M, Chen X L, ef al. SODI is delivered to
lysosomes via autophagy to maintain lysosomal function
and integrity [J]. J Cell Biol, 2025, 224(10): €202501007.

[5] Maksimovic K, Youssef M, You J, et al. Evidence of
metabolic dysfunction in amyotrophic lateral sclerosis
(ALS) patients and animal models [J]. Biomolecules, 2023,
13(5): 863.

[6] Martinez-Gonzalez L, Martinez A. Emerging clinical
investigational drugs for the treatment of amyotrophic
lateral sclerosis [J]. Expert Opin Investig Drugs, 2023,
32(2): 141-160.

(71 Hhz, EfE, 2K, 5 PIRIRINE A S A 2
BT HARE T R 507 (0], B R BE 2 K
2, 2021, 37(5): 648-653.

(8] Mift%E, FWHIE, PRI, 55, 2y 805 B R RimT 7T
HRIARVE [1]. S EREE4E, 2024, 38(3): 387-395.

[91 Lin Y'Y, Hu Z S. Bioinformatics analysis of candidate
genes involved in ethanol-induced Microtia pathogenesis

based on a human genome database: GeneCards [J]. Int J



FED 20256105 H56% B 20  Chinese Traditional and Herbal Drugs 2025 October Vol. 56 No. 20

* 7471 ¢

[10]
[11]

[12]

[13]

[14]

[15]

[16]

(18]

[19]

Pediatr Otorhinolaryngol, 2021, 142: 110595.

HhE 25 [S]. —&B. 2020: 185-199.

E AP R (hEARRD) FiZes. AR R

A [M]. i Lﬂﬂ;‘zﬂtﬂjﬁ&ﬁ, 1998: 991-999.

%EF FAE, MRl g (M. B SRR dbst hrE
25 RAL, 2021: 215-293.

%A—%, Tvr, EME, 55 BHRZGH AR TERS 7

Wi E e [J]. P EF 224 E, 2024, 49(13): 3414-

3420.

Dinler D, Tural M K, Ozdemirel N E. Centroid based tree-

structured data clustering using vertex/edge overlap and

graph edit distance [J]. Ann Oper Res, 2020, 289(1): 85-

122.

Wu'Y, Zhang F L, Yang K, ef al. SymMap: An integrative

database of traditional Chinese medicine enhanced by

symptom mapping [J]. Nucleic Acids Res, 2019, 47(D1):

D1110-DI1117.

FROCA, 5Kk, FEE, S K EE L IL-

17 5 5B reh 2 i) RV 0 (0], 2 aE

=i, 2025, 45(8): 1946-1951.

Liu X, Ding Y P, Jiang C X, et al. Astragaloside IV

mediates radiation-induced neuronal damage through

activation of BDNF-TrkB signaling [J]. Phytomedicine,

2024, 132: 155803.

MMk, AR, BTE%E, 55 R MZGEAE

PRI T8 3t Ji& S 57 B b A5 TN 0 A (9], ths gy,

2020, 51(10): 2703-2717.

Maurya S K, Bhattacharya N, Mishra S, et al. Microglia

(20]

(21]

[22]

(23]

[24]

(23]

[27]

specific drug targeting using natural products for the
regulation of redox imbalance in neurodegeneration [J].
Front Pharmacol, 2021, 12: 654489.

EWE, KT, B EEERAEDE NI
PRI AT 903 R 7). W RS R, 2024, 44(11): 1765-
1771.

JASETN, SRURHE. VA UK B 25 BRAE FH BT 7T i
J& [J]. FRIRIEEZY, 2024, 17(7): 1420-1427.

EUIE, B, sk, S ORFEImR S8 5 o R L
2 45 0 2R AL B AR R R AE R AL (7], R
BE 25K 2B 4R, 2022, 36(2): 9-12.

XSLAR, B, YEIRG. TARRBE L <RSI
BRI FHRIsshth g R al (1] b PEL R
28R, 2025, 48(4): 552-558.

R, FVKEE, RO, &5 FT“ORBE NS
PRUS JULZE 45 ) R BEALE T EE AL [J]. P B2 Sk,
2024, 30(11): 110-114.

Paine L W, Higham J P, Barker K H, ef al. IL-17 stimulates
sensory neurons and sensitises colonic afferents to noxious
stimuli in a PI3K dependent manner in male mice [J]. J
Neurochem, 2025, 169(8): €70191.

Jin M M, Akgiin K, Ziemssen T, et al. Interleukin-17 and
Th17 lymphocytes directly impair motoneuron survival of
wildtype and FUS-ALS mutant human iPSCs [J]. Int J Mol
Sci, 2021, 22(15): 8042.

HpiE, RIEE, JREAE, 55 ETHEMER \ﬁﬂ%’ﬁiﬁ
JEiE LG MR B AAE [7]. Bl PR 25 K224,
2025, 39(2): 63-67.

[iEmat  &ol4E]



