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[Abstract] Objective To propose a hypothesis that aloe-emodin may inhibit scar tissue fibrosis through thrombos-
pondin-1(THBS1)-PI3K-Akt pathway. Methods By cultivating fibroblasts derived from scar tissue after cleft palate
surgery in humans, aloe emodin of different concentrations (10, 20, 30, 40 and 50 umol/L) was added to the cells which
activity was detected. At the same time, transcriptome sequencing was performed on scar tissue and cells, and bioinfor-
matics methods were used to explore potential targets and signaling pathways of scar tissue fibrosis. Results Aloe-emo-
din had a concentration dependent inhibitory effect on fibroblast proliferation, with the 40 umol/L concentration group

showing the most significant effect. The results of tissue and cell sequencing indicated that differentially expressed genes

were significantly enriched in extracellular matrix-recep-

(AR B 2024-11-17; [fEEIEH] 2025-05-08 tor interaction pathway, and shared a common differential
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BS1, were significantly enriched in the PI3K-Akt signaling pathway. Conclusion Aloe emodin may inhibit the PI3K-

Akt pathway by downregulating THBS1, thereby reducing the proliferation activity of fibroblasts derived from postoper-

ative palatal scar tissue.
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Fig 1 Organizational sequencing heatmap
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Fig 3 Immunocytochemical staining of fibroblasts

Ly
1

ok

0.
XAl 10 20 30 40 50
B{F: pmol/L

T #*P<0.01; ***P<0.001,
& 4 RLETZEAN M CCK8 WG {E A% I

Fig 4 Detection of absorbance value of CCK8 in fibroblasts

2.6 LM R

HAW 7 & E g LI E 7~8, 22 FHEHAE
Ui AL T 5 32 (A EAE ) [extracellular matrix
(ECM) -receptor interaction] il [ ' i & &
ECM-receptor interaction i % 14 25 > 2% 57 3L [N &
.
2.7 ML AR oA

200 00 T e o A 44 2R 22 SRR DY A PI-3K- Akt
%% 18 % F1l ECM-receptor interaction {5 5 1 i 1 .

WA, PI3K-Akt {55 B & £ 5 38 > 22 S AL A
ECM-receptor interaction HoElE RN ISR
HH, WE9~10,

2.8 PFEEREERANGI PI3K/AK {5 538
p-PI3K/PI3K ., p-AKT/AKT % 1 /K F-HHX} 1k
oL, W 1.

5235 FUO BB AT 4E A AH L, A 50 pmol/L
LY294002 (PI3K #Pfil5)) A A 40 pmol/L 425
KEE R MWL 4e 40 M, PI3K Jz Akt iy R 1k & (1
[ ZRIB AT AR

3 itig

Rﬁ%%%Lﬁﬁﬁﬁﬁ%%wﬁﬁﬂ%
%%%ﬁf o AR AR AT /MR TR
iﬁﬂ¥\mﬁﬁﬁikﬂ¥\ﬁ%i%%$ﬁ
PRl 25 A R TR 7 M 2 2 A 20 i DY 4 1 20 A
2R -1 AR 5 A 2R TR A P 8 22 A IR 5 g
UG ET 4 2 o 451 45 R LI A FIBG SR, Ak T S

WALV B R F2 1) ECM R RS ANBUR , et 220
hYefe. BEE O DVEE L A0 A A 2T A A

— A WO WL B L AN T, A
B AR, IR R i . i, WEr
A2 N A U EF YA R B O A TS

R 22 IR R W, R IR T LR ) Y K
SRAL G W Ry RS 10 ) BT 2 20 M B B, R 4
HAAYALHIVERT . B, B-45 1 Pt BE 00 il K ik
%iﬁ%ﬁ&ﬁﬁ%@%@”MM%%Tmﬂﬁ%



* 640 RV 18 B2 52 9 7 West China Journal of Stomatology

2025-10 43(5)

8 A R R BT 2 40 A %) 358 U T IR SR 41 4
TR FRYFRIRS, NS A Re3 BE w0l fe ks A4
PRI BCET 4 A0 M 58, R Bh— 2 AR B b o o 38
3 ECM TR . Z5 b, 25 BRA ) B 21 46 40 il m]

KAEPUH R A LRIR OB IR, DA
gk R U RN R BIE T B R R RIE T
R

B
B A

PXDN
TMEMI132A
RHBDF1
GPC1

Pl s A P A A
Fig 5 Cell sequencing heatmap

40 P<0.001
P<O.OS L sy ]

1 30 SR - S
% 520
#®20 ®
= =10
# 10 e

0 0
a THBS1 b THBS1

a: FRAL S IEH AL THBS1 KB ; b: 40 pmol/L ik
JEE 5 R A b B LT 2 2 P 5 A 1k T T 2 A g P THBS 1
IBTEN

A
=

6 THBSI M ERIAZE R
Fig 6 Expression difference diagrams of gene THBS1

ERENEE-PN- e SOPNCE ¥ Ny /0 A i 0k
B A A
FERERE - RAREBREMLEGY ., BA

MBI, WU, PURTE . PR PUR .

PUAFAE U A2 DR AU IDE OR B S5 A Y sk s

HESENR I ZE KB ZR LA . S AR 11 75 =

XN B JHR 3 A P R R L 0 4T 4E 4 B (human

hypertrophic scar derived fibroblasts, hHSFs)

KR FMHIVER] . Dou FEM & B 25 K 3 ] AR

/N A 4R A K. A fRIE
AN, PAPTEE KON A A 25 A AT R
B AP AR B SGEEH . ARSI X A R 5
IR L UK PR A LT R A AT R % (81 2~3),
8 L 3 WY P 5 B T Il T A 400 ik g ) 0 4
FHEL M JE i, e 40 umol/L e 5 21 1 1 i WA
(I 4) . SR, 525 K 28 B 2T 24 4 fif 14
B8 I K VDU IR 412U B 1 B AH 5643 T HL T
ATyt ik —25 B
32 P RBE T THBSI AL, M E 4

AL YAl

THBS1 & —Fh A IS EE a1, 7Eg 2 2k
YAl . A0 S A AT R v R R AR
Bige 55"l THBS1 2 B Ik % 95 75 22 (19 {12 £F 2k
FURAEA . THBS1 454 IF 0% TGF-B1 fie o T
B AT 2 A0S0 Al A R a3 A O I 4L 2
TGF-B1 H- & # 3£ T 4 J8 £ H i (matrix metallo-
proteinases, MMPs) ik, MMF 200 NLEH
LR AL, WFoE 3B, 4] THBS1 23k ]
T il £F 4k 4k . Zhou 25 F] B miR-221 i)



54 PRLLSE, 5. 7 25 R M L M /IR B I A 5 11 - 1-PI3K- Akt JE B H0 )RR 4 2L 2T R AL T 52

«64]+

THBS1, M TGF-B1, 2% 5 T fE 2 v fr 5
ML LAk . TRIFE, Asama Z5P1F] H let-7d #2 [)
THBS1 K ] A Z B8 T 41 (human pluripotent
stem cells, hPSC) RIS, SEMEATHRARLF 41k .
Jiang 2505 1+t FH Wt THBS1 F % TGF-p1/Smad3 {5
530 PR TR S N R A AR A, A
WFFECIRE, THBS1 2 RS 77 A R B MR

Arrhythmogenic right ventricular cardiomyopathy
Salivary secretion

Sphingolipid metabolism
ECM-receptor interaction
Hypertrophic cardiomyopathy
Dilated cardiomyopathy

Hippo signaling pathway

Circadian entrainment

Long-term depression

p53 signaling pathway

Renin secretion

Human papillomavirus infection
Arachidonic acid metabolism
Vascular smooth muscle contraction
Wnat signaling pathway
Glutamatergic synapse

MAPK signaling pathway

Tight junction

Axon guidance

Linoleic acid metabolism

JZFA#AGE  (recessive dystrophic epidermolysis bul-
losa, RDEB) JUZF4E4N I TGF-B 155 ) 3= R0
Yy, E) THBSI 7] g Bk RDEB /&35 £F 4E 1L i1 A
BOHE A5 L SR THBS 1 7E 8 AR 550 s I 2 21
JE BT B 00& B AN 2 A G S AT 4R e = AH G
WE5E, R R A5 1) B THBS 1 78 AH 545 38k 14 7 FH A
Bl

P value
0.003

£ 0.002
0.001

(=]

Human papillomavirus infection
MAPK signaling pathway
Hippo signaling pathway
Axon guidance
Wnat signaling pathway
Tight junction
Vascular smooth muscle contraction
Salivar secretion
Dilated cardiomyopathy
Circadian entrainment
Glutamatergic synapse
Arrhythmogenic right ventricular cardiomyopathy
ECM-receptor interaction
Hypertrophic cardiomyopathy
p53 signaling pathway o
Renin secretion [ ]
Sphingolipid metabolism [ ]
Long-term depression o
Arachidonic acid metabolism s}

Linoleic acid metabolism

P value
0.003

®
0.002
0.001

Count
® 10
® 20

40
@50
@0

0.02

0.04 0.06
Gene Ratio

b

a: ZRIERAEMMWINETT S Z AR EAEH [ extracellular matrix (ECM) -receptor interaction | i #H' i 3 & 4 ; b: ECM-receptor in-

teraction il i TP AT 25 22 I E 4

7 L F KEGG 5453 HriK

Fig 7 KEGG enrichment analysis charts of tissue sequencing



<642+

AT 11 2= 2 4% & West China Journal of Stomatology 2025-10 43(5)
p53 ssgnah&atrmay
Histitine malbokm Axon gui¥ince _— ’uam
Spmngow metabolism Protein dxgessn and absorption
Sulfur metabolism
. MAPK signaling pathwaf)
Transcriptional misregulation in cancer
size

® 20

®40

@60

color
o quiated sodium i 0.006
0.004
Diated cam&ynpamy 0.002

Hy'pertrophic ca*iomyanaﬂ\f:/

Signaling pathways feng!g pluripotency of stem celis

. 5
R secretion .
Salivary s!rmn foteogiycaS in CBncec wnﬂmnmnm right ventricul®f cardiomyopathy

Human papi us infection
Lmn-term tentiation

Hippo swllg pathway
Vascular smooth m!cle contraction Mdanogges
Cigha B bnireinment
Long:éqgydSression
Linoleic acid &ml»sm : i el rammﬂy
GIWQ»C synapse
Sew\onergic.synapse
Arachidoniegcid etabolsm
a
SLC12A2
o
TP .X | JaTP1BL
‘ KC.N"/W ATers
[/ /ﬁHRMS

CALMLS

ATP1.A}\ ‘“&\ |

AQFE ™
GucYIAl

o«
MUC5B

category
Arrhythmogenic right ventricular cardiomyopathy
ECM-reoeptor interacfon

— Hypertrophic cardiomyopathy

sePp2 ; ¢
? Soos — Salivary secration
sPTLEL Sphingolipid metabolism
cerss | soms2 ceRs size
3 |l ACER3 @18
pEcS? / - 021
|/~ acEr1
NS @23
USTEspingol metabotsm .26
g PeAPLL
N fold change
e [\ ysce '
e smpsﬁ 2.5
SECBR s PPz | | SGPPL
W — N & ‘ P‘?EXB _2 s
Anhymmogenqumvemmlﬂafcarmmw Ivy (FGB7 . ®
s [ GAL3STL
. / \ ‘ SITGAVV \\ ~_cotdm NG
CDHz  psp / ITG -
ECM-receptovlmacmn — .
| HAD COLAAG
Prrg cIndl
TCF7Ll | crifis
Bsc2 LAMB3 $pPL i
amcs | THES4
| THBs2
sogg |
LAMB4

b
a: KEGG & M4 K ; b: THBSI 7£ ECM-receptor interaction i % i 3% & £E o
PE-] 8 éﬁ—/\{'}“ ? m%ﬁﬁmé%lg

Fig 8 Enrichment analysis network diagrams in tissue sequencing

TE 3 6 3 61) B IR IR 2 4 RN R R R AH R R AT TEZ ] R THBST Rk (K5), FikgsR

%%@@? TATEB, BIRZH THBS1 ik P27 THBS1 0] BELELF 44k Fr 80 1 i Lk & A

WE

fTIERHL (K1) . FEE, M 40 pmol/L SRS R A SCRVE ] o R AR e S A Iy 5 R
ZE R R AL RIS 2R 5 IR 4L SUOR R 1 B —&, M qPCR K1 THBS1 Ay k&, 4515

UM T AT R AL 2 0, SRR E R R ZERE R A T THBS1 %KL (Kl 6).



PR 5, 55

25 R O L /)RR UL R 1 - 1-PI3k- Akt 38 A R 2H 2R AT AR AL RO BIE

643+

TNF signaling pathway
Amoebiasis

PI3K-Akt signaling pathway:
NF-kappa B signaling pathway

IL-17 signaling pathway

AGE-RAGE signaling pathway in diabetic
complications

ECM-receptor interaction:

Small cell lung cancer

Neuroactive ligand-receptor interaction
Axon guidance

Cytokine-cytokine receptor interaction
Vascular smooth muscle contraction
African trypanosomiasis

Legionellosis:

Renin secretion

Malaria-

Rheumatoid arthritis

Focal adhesion

TGF-beta signaling pathway

Viral protein interaction with cytokine and

P value

0.000 125
0.000 100

0.000 075
0.000 050
0.000 025

cytokine receptor

(=}
—_

20 30

PI3K-Akt signaling pathway:
Neuroactive ligand-receptor interaction
Cytokine-cytokine receptor interaction
TNF signaling pathway

Axon guidance

Focal adhesion

Amoebiasis

NFkappa B signaling pathway
Vascular smooth muscle contraction

IL-17 signaling pathway

AGE-RAGE signaling pathway in diabetic
complications
ECM-receptor interaction [ ]

Small cell lung cancer Q
Rheumatoid arthritis e}

TGF-beta signaling pathway

Viral protein interaction with cytokine and,
cytokine receptor

Renin secretion °

Legionellosis ]
Malaria: a
African trypanosomiasis

P value
0.000 125
0.000 100
0.000 050
0.000 025

Count
® 10
® 20
@30

0.04

0.06 0.08
Gene Ratio

0.10

>

a: 225 IR FE PI3K-Akt {5 53l 1% F ECM-receptor interaction {55 5 i [ i 3 & 45 b: PI3K-Akt {5 5l i = £ 38 2 F K,

ECM-receptor interaction {5 5 i & 42 2] 15 P22 AL AL

B9 Ay 22 Sk R s e pT A
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