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FEE: B 44 I8 A8 4 AR 4F 4 29 I ( cancer — associated fibroblasts, CAFs ) 5 I 9 48 22 o 48 /% 20 I 75 09 AR 4F Y L,
PH RN e B e 45 ke . CAFs =T A4 B 8 20 JOAR B B I L 4 Fo 2 23830, K i 25 B M 8 am I 0 34 30 45 R Am 354
MIRN B FH AR EBAIRX CAFs A 6%, SHRT L 0 T AR, AN B T 5% 97 28 & 69 16 AR 5 A 34 L IR 4%
ik OMTT FAR R B K< B F 5k CAFs iEed %k, @QMTT skl R E R E TE -1 £432 54 (B TE - 1M)
2t CAFs &M% 0% , QELISA #i] 5x & F 7 3F &40 CAFs b3 A K B F - BI(TGF - Bl) 89 %k, @ X it
AAm B 540 CAFs ) =K F, GRT - qPCR M 5 & F % 3+ &40 CAFs J4 =48 % 5F mRNA 8 %k K PF 65 % vk,
©Western Blot kA& 7 & F 7 3 & 04 CAFs AT A S TEOOEARTOH 0, £% OMITENLEREF . 5=
E 2EAR L ,50 g/ mL 89 55 & T % xF CAFs 69 /& P 4] Bl % vh , 4k 45 CAFs 69 /& M3 AR AE A (P <0.05)
QMTT ol 25 R 2 7. 5= G 84k,10% 20% F2 30% TE — 1M x3 CAFs #9358 B AR b 4E A, A & 20% 3k B ¢4 TE -
IM ¢ CAFs 6436 5848 A % 2 2 (P <0.001) ,40% TE — IM( P <0.05) % 50% TE — IM( P <0. 01) 2} CAFs 4938 75 47 9 2 64
FHAER . GELISA skt 4 R B 7. 5% Gmigrt, B4 28 CAFs 236 TGF - Bl 43 FH(P <0.001) ; 548 483t
NEFHBTCF -Bl 4R EHZH(P<0.001); 5xEFHMAM, 3 - B FHM(SB-431542 4 7 + X ET %
20)TGF - Bl & FHAK(P<0.001), DAXMIABMUNERE F. 5" MMm, BERMATELAR L7, HEANA
M, NEFHARATREREAG(P<0.001); 5B FHupmk, 47 - SEFHAMATERNRE TFHR(P<0.001), ®
PCR &M AR ZT: 52 G440k #4240 Smad2 [ FAP K H A2 +3 (P <0.01,P <0.001) ; 54 A 040k, B T4
Smad2 ,Caspase -3 #= FAP 22 2 %7 & (P<0.05,P<0.01,P<0.001); 5x&ZFHAARk, 3 - <& F %4 Smad2 |
Caspase —3 #= FAP B 2 F (P <0.05,P <0.001) , @®Western Blot ¥ 2 R B 7. 52 G448k, A 40 Smad2 & & &
FEAKFTFTHE(P<0.01); 5B mAA, & F H20 Smad2 F= Caspase -3 £ ik B FH & (P <0.001) ,FAP & & & ik K-F
FZH(P<0.05), 5XxFEF Ak, - & F %40 Smad2 Caspase -3 A B T (P <0.01) ,FAP F& £ & FTH(P<
0.05), £&# LHREFHmMAE LB RS H Ti@d 474 TGF - B1/Smad2 i@ $542 3 CAFs 3¢ 78, X & T T il it
TGF - B1/Smad2 i@ % 5 CAFs =,

KGN BT H AR R Y e TGF - B/Smad2 ; 2w j /A © ;&% 5%

hE 4 %S :R289.5 XERFRERG A XERHE:1673-7717(2026 )06-0146-07
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Abstract ; Objective Cancer — associated fibroblasts ( CAFs) , which have the properties of myofibroblasts, are fibroblasts in
tumor tissue that are activated by cancer cells and. CAFs can provide nutritional support and invasion channels for tumor cells,
thereby helping tumor cell proliferation, invasion and metastasis. This paper observed the effect of Liujunzi Decoction ( 7<% +

%) on the apoptosis of esophageal cancer — related CAFs and discussed its molecular mechanism,so as to provide experimental
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basis for the clinical application of Liujunzi Decoction in the treatment of esophageal cancer. Methods (DThe effect of TE — 1
conditioned medium(TE - 1M) on CAFs activity was detected by MTT method. @The effect of Liujunzi Decoction on CAFs ac-
tivity was detected by MTT method. @ The effects of Liujunzi Decoction on the secretion of transforming growth factor — B1
(TGF - B1) from CAFs were measured by ELISA. (@Flow cytometry was performed to detect the effect of Liujunzi Decoction on
apoptosis of CAFs. (3The effects of Liujunzi Decoction on mRNA expression levels of CAFs apoptosis — related molecules were
detected by RT — qPCR. 6. The effects of Liujunzi Decoction on apoptosis — related molecular protein expression levels of CAFs
were detected by Western Blot. Results (DThe results of MTT showed that compared with the blank group,50 wg/mL Liujunzi
Decoction had no significant effect on the activity inhibition of CAFs,and the other concentration groups had an inhibitory effect
on the activity of CAFs (P <0.05). @The results of MTT showed that compared with the blank group,10% ,20% and 30%
TE — 1M had a promoting effect on the proliferation of CAFs, among which 20% TE — 1M had the most significant proliferation
effect on CAFs(P <0.001) ,and 40% TE - 1IM(P <0.05) and 50% TE — IM(P <0.01) had a significant inhibitory effect on
the proliferation of CAFs. (3)The results of ELISA method showed that compared with the blank group,the content of TGF - B1
secreted by CAFs in the model group decreased( P <0.001) ,the content of TGF — B1 in the Liujunzi Decoction group was signif-
icantly increased( P <0.001) ,and the content of TGF — B1 in the SB — 431542 inhibitor + Liujunzi Decoction group was de-
creased compared with that in the Liujunzi Decoction group( P <0.001). @The results of flow cytometry showed that there was
no significant difference in the apoptosis rate in the model group compared with that in the blank group. Compared with the model
group , the apoptosis rate of the Liujunzi Decoction group was significantly increased (P <0.001) , and the apoptosis rate of the
SB —431542 inhibitor + Liujunzi Decoction group was significantly decreased compared with the Liujunzi Decoction group( P <
0.001). (BThe results of PCR showed that the expressions of Smad2 and FAP genes in the model group were increased ( P <
0.01,P <0.001) compared with those in the blank group,and the expressions of Smad2,Caspase —3 and FAP in the Liujunzi
Decoction group were significantly increased( P <0.05,P <0.01,P <0.001) compared with those in the model group. Com-
pared with those of the Liujunzi Decoction group,the expressions of Smad2,Caspase —3 and FAP in the were significantly de-
creased( P <0.05,P <0.001). ®The results of Western blot showed that compared with the blank group, the expression of
Smad2 protein in the model group decreased( P <0.01). The expressions of Smad2 and Caspase —3 in the Liujunzi Decoction
group were significantly increased( P <0.001) compared with those in the model group and the expression level of FAP protein
was increased( P <0.05). Compared with those in the Liujunzi Decoction group,the expressions of Smad2 and Caspase —3 were
significantly decreased in the SB — 431542 inhibitor + Liujunzi Decoction group (P <0.01) ,and the expression of FAP protein
was decreased( P <0.05). Conclusion The proliferation of CAFs was promoted by inhibiting TGF — 31/Smad2 pathway in indi-
rect coculture with esophageal cancer cells. Liujunzi Decoction can induce CAFs apoptosis through TGF — B1/Smad2 pathway,
and the induction effect of TGF — 31/Smad2 pathway on apoptosis of CAFs is more obvious in co — culture environment.
Keywords : Liujunzi Decoction( 757 7% ) ; CAFs; TGF — B1/Smad2 ; apoptosis ; esophageal cancer
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Jil CAFs , F PRAIZH B 57 738 S5 Kk 2B A o
1.2 2R

DMEM bl 5 75 3 10 x @ B2 £5 22 vh iR (PBS) | i 4
fitf — EDTA JH AL 10 F () 8 3 (MTT) | Accutase Jiff (b 3¢
Solarbio 3], flk%5 : 12100, P1022 . T1300 ,M8180 . T1330) ; fii 4~
IM3E (Excell 24 ], #t%5: FND500 ) ; — H! EEWE A ( DMSO) ( Am-
resco /A ], 1t 5 : M8180) ; AnnexinV — FITC/PI apoptosis kit
TR & (CBUIN BB A W5 AR By A BR A W] 4t 52 AP10T —
100 - kit) ,,

TRIzol & RNA il $2 i 57 ( 3¢ [ ambion A #], #t 5
332607 ) ;2 x SYBR® Green ( ;7 ABclonal 2\ A, it 5.
RK21203) ; Jz % 55187 81 ( ReverTra Ace qPCR RT Kit) ( Toyobo
AH] S 117000) 5 AJE Capspae3 [FAP MMP2 . GAPDH 5|4
(CELAYIRAR) s RIPA 2L MSF (Jt 5t Solarbio 23 H],
£ :R0010,PO100) ; TGF — B 32 /A ) 7] (MCE 23 w] , 41t
5 :SB - 431542) ; Smad2 , Caspase — 3 ,FAP —#i ( Cell Signaling
Technology 73 7] , 524 :5339s 142205 ,52818s ) ; MMP2 —$i,
(GeneTex /3 F], #it5: GTX104577 ) ; GAPDH —#7; ( [ B 25 2E Wy
FiAR N F], M5 bs — 2188R ) ; GoatAnti — Rabbit IgG H&L
(HRP) ( Proteintech 2\ %], 5 : ab205718)

1.3 ZEME

CO, ¥iFeHf JOLE = PCR AL BB PCR X B IRl 730t
JERETE M B O HL (S E PR IR BHL A R ) 5 AT IR A8 TR 2%
(PEESEARTE AR s TAES (RN ERm S THARARS
) 5 FLPRASC e A OB MR BS54 A AL (A 2R A i R 7 i 2
Al 5 e O HIL ARG e S R O L (PR AR TE A WD)
FRALKHL SR FHE A BRZ R 5 B (588 K (SCILOGEX 24
") o
2 Ak
2.1 miawt R R

iR 25 Ry 37 °C, CO, O 5% 5 A 58 42 B IR BT
T :10% I 2F LT +90% b 37 5L (DMEM)

AR - ARG BEAE 80% ~90% #EAT14K, CAFs f%
FRELBI 1225 TE — 1 LR BN 124,

2.2 RNETFHLBR CEBMLRR &

ABTHLR RO (LT RIARASE 7 ) , RS T
R 258 B0T 3K, & IR B A BUAS B 2509 7 Rk
Bl o T RAAR SEER T R PR B 5L & 4 S B T LR
BRI SE e L FRIBUE BEZY &, A DMSO ¥ 1i# A 300
mg/mL EEOCHEAET - 20 °C I RMEAFR . SR)5 13 DMEM 5
WS- AL R 3.0 mg/mL, 360 TARW, LSS S AT
2.3 TGF - B1 %88 37 % 7 (TRKI) % 7 i B &

MR Hfb B B R 5 2, 26 ] TGF — B 32 Mk s i 41
il (TRKI) Bl SB — 431542 , ¥ & 3% B 20 wmol/L 3JF47 38 % 46
WE MAERTE (g) = WBEE (mol/L) x (RF(L) x 43 F it (&/
mol ) A Z, B il e B2 2 20 mmol/L (AR AA K, 43 %¢, — 80
CHRAF
2.4 TE-IM W4 %

BUERARAS RAF 1) TE - 1 40, 40 3 H 50008 U fil 5
JEH 80% ~90% HEATAEAR, LR SIR A CO, BSR4, i 77
24 h, il IR RN 10 mL S84 35570 kbl o5 24
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h 5, Bl A BESE 70% ~ 80% Wi £ 1535 5L, SR J5 #E 4T 3000 r/min
B 10 min, B EJE (RFTE - 1 M) T - 80 °C AR I vk 456
PRI
2.5 MTT %40 F B & E TE - IM B <& F % 4 CAFs 74
R
2.5.1 MTT %44 m R F R E TE - 1M 2+ CAFs 34 4 45 % h
¥ TE -1 M AR E CB TE -1 M LL0.10% .20% .30% .
40% \50% Lf| 5 58 i AR IR G ) T 96 FLAR I, AR N 44
Bl 200 /AL, ZHMEIEFRAR NN 25557 48 h )5, Il A MTT
TAEW (100 wWL/FL) , 28 J5 5 4t M 3 372 AR F CO, B 3746 1%
I 4 ~6 h, LA DMSO(150 wL/fL) , FREEE 45 i ftfa ,
FEFRAE FT 490 nm I 4 4G I 2% FL B WG (E . AR 4l 4L OD
EIAL HA MG R, ALRELE 3 K, IHREAK
W,

(52U 4 OD {E/ 23 441 OD {H - 1) x100%
2.5.2 MTT i&#m R R R < & F i 5F CAFs 3% 74 49 % vf
BB T AR IRBC T 2 300 pg/mL (9 AR (2597 B2 A
REI R R 050,100,150 ,200 ,300 wg/mL) fil ARG,
48 h jE A FLIROGIH . MR IEAFL OD {HiH5 L B4 259
PR AR EE 3 K, HEARXIT .

(#5554 OD fH/ %5 141 OD fH) x 100%
2.6 MTT %l & 44 5% F 4t CAFs & 14 89 %

WHEZ A BERY SE TS SB -431542 + X E T
HCRIFR A0 - NEFHA) , L1 mL REUR ], 45 402 Bl i
mE1,

F 1 KUY KBTI AN pL
o sEEE NETY
231 e T TE-1M SB-431542
=k 1000 0 0 0
TR ZH 800 0 200 0
ANEFHHA 750 50 200 0
- NETFHAH 749 50 200 1

48 h J A FL I el . AR 45 AL OD fE T3 & A
CAFs TEPEIN 2%, ARSLEEE 3 K AR

(£325040 OD {H/23 41 OD {H) x 100%
2.7 FA AN S EF A 4 CAFs B 8 %

WA £ 41 b3 i U, Accutase T Ak i T 16 41
Ji K AR MR B A B 3 i 2U A o, B0, PBS EEEL, TR IRE
I A TR, BE ) L4 100 wL 1 x loading buffer: 5
pL Annexin V = FITC:10 pL PL, %545 300 wL it &4 1 J8 1=
KM A T e, BRI HER 515 , FIRMEEIFE 5 min, /£ 1 h
PRI S5 e . e FLH1/FLH3 J8 38 JE1 15 5 e A E R
3 K, flowjo FRAFHEA T4 3BT o
2.8 ELISA & 5| & 42 M| % 441 CAFs 41 g, 43 TGF — g1 & F

2% ELISA 12070 & U6 1Rl 25 4r AL 40 3% TGF - g1
KA, SR PR TR B IR 93 W BRI, , AR YOI AR A AR T i
HRP FRICHA UG A Bk 1 AL b A5 B ARG 0, 260 3L 75 9
WKV, EY) TMB 845,

FTFFEEARAL FE OD H 152 450 nm AR Y 4t 45 FLIROG(E
RN ZEAE I 58 kW15 min Y EAT) AR 4 bR vfi &l 26 OD
(B B e BE A B bl B 2, 45 21 Iml )3 05 B, MR 4 5 R a4
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ZH AR ARl MTT 25 21 48 i A 100 31 28 00 — fh Ak 38 )5 s AT 48 1T
53HT

2.9 PCR Ml & 44 CAFs J4 T4 % 2 F mRNA £ KF
2.9.1 #IRE RNA &AM LZ Trizol 246 5, A6
FEACHR B T 2l W R W B RNA AT A0 B, AU 1 g/
pwlo SRIGBEEIRIE R 65 °C, M 5 min, RN &
VLA UEAT S SFsR L) S AL 5 x RT Buffer 2 L, En-
zyme Mix 0.5 pL,Primer mix 0.5 pL, T BN T B ok I g 4
HG AR, A INAGE & /9 DEPC 7K cDNA Fi B, 4R
JEHCTF - 80 CUkFEA& o

2.9.2 3l4Ape BARSIYFESI I 2,
2 5T
R 52l

hCaspase — 3 5> ACAGTCCAGTTCTGTACCACG <3~

hFAP 5> AGACCACCAGAGAGCATATTTTG <3~

hMMP2 5> CCTTCTCCCAAGGTCCATAGC <37

hGAPDH 5> TCAACGGATTTGGTCGTATTGG <3~
2.9.3 k&% PCR (A 10 pL R R IEATHE 5 BN, HR 3

2 x SYBR Green Ui B4, FfLIIIA 5 pwL SYBR Green, IF [5] |, 52
M54 (10nmol/L) £ 0. 2 pL,cDNA {AFL 4.6 nL, 25 PEiRE
95 °C,5 min; B PEH N ) S W R E R 95 °C 5 5,65 C 30
s JEFRECH 40,
2.9.4 ZRoA KRS I F] Excel Fr, RS AR 4L
P2, 27 S0 TR AR A R I SE DA R Rk
2.10 Western — blot 754 CAFs J& -4 % 4 F & & %k 3k K F

(1) HE I, RS RIPA ZY, 5 100 L AAFUIMA
1 pL BEEREGIIHI AN 1 wL PMSF, BHLIIA 100 wL B AR A
FE AN , SR 5 AT P SCRBERE , 4542 200 W, AR 3 s, [H] B S
s, LYE 5 o 2458 G WCT K #8820 min, (&5 38 25 .0
30 min,

MG BCA X5 @ LR 5, SEATREASR BEAG I , 58 — 25 FEA
e FE AR 5 AT AR M, 4544 237 CHIKIE R N, I E 30
min, FAEE 20 ES HBOE 1, ST B LUk, rR Uk AR
60 V,30 min;90 V,80 min, 5, AW B, I H — P, vEk,
WEHE . MRRLLBIER 3,

3 PUARR LA

F A 4 75 PUAIRTA: 1% BSA/ 145
Caspase — 3 1:1000
FAP 1 :3000
MMP2 1:2000
Smad2 1:1000
GAPDH 1 :1000

(2) #77F Image Lab A= Yy IR0 B1FE , SR 5 5 25 TA
RN AT . TR R AR R B
AL, AR5 F I B OL R R, LA H i Ae
JEfH/ WS DRI, T a8
2,11 St

RS A 3 U, Bk AT IBM SPSS 21. 0 B F #1773
BT SRR PR = AR ZE (v = 5) BEATHIOR . HEERAT A IES
oA Br 2255 , RN Z N R J5 22 Mk s, 75 25 A 5% AT Je 4
Kilo AT ARSI, WP ES UGS .

3 #R
3.1 FREIREAETFH CAFs & i oy

Has AL ,50 pe/mL fNTE T4 CAFs B35 i
TCHA S S, EL il v BE 40 4 CAFs 35 M3 M VE FH (P <
0.05) , 150 pg/mL [ /NF F 7 X CAFs (135 24 3 il R K 2y
30% . FEETIT L WK 150 we/mL ¥R BE 7S AE T
JEEETE, R4,

F4 ARREMBEEAT TN CAFs G TERREI (v £5)

e/ (pg/mL) n iR/ (%)
0 4 0
50 4 9.23 +5.88
100 4 20.63 +4.92*
150 4 35.23£2.43""
200 4 54.34£3.427 "
300 4 82.63+2.76° " *

o+ 50 pg/mL HE,P <0.05; + * 50 peg/mlL 1%, P <0.01;
# % o+ 50 pg/mL HEE, P <0.001,
3.2 FE%E TE - 1M st CAFs #3678 % g

523 4RI, 10% 20% #130% TE — 1M %f CAFs #1458
AR, Horp 20% W FE ) TE - IM X% CAFs By3E5E 15
B2 (P<0.001),40% TE - 1M (P <0.05) &% 50% TE - 1M
(P <0.01) %] CAFs (358 A W R sfEM . ks,

£S5 ORFEWNE TE - IM X CAFs BRI (2 £5)

TE-1M &5/ (%) n AT AR/ (% )
0 3 0
10 3 0.03 £5.2
20 3 13.72 £3.33***
30 3 3.68 £2.43
40 3 -6.13+1.85"
50 3 -10.25+1.74""

W« 52 HHAKE,P<0.05; = « 525 4] K, P<0.01;
# % x 525 LA, P <0. 001,
3.3 &4t CAFs 43t TGF - B1 9% v

1575 M LE, B 41 CAFs 43 3 TGF - 1 &5 4 F W
(P <0.001) ; SHIFEIGA L, AN T4 TGF - Bl & it B % T+
B (P <0.001) s 5AH FHAML M - A T%41 TGF - gl
EREIL(P <0.001) . W6,

F6 KU CAFs 43 TGF - B1 520 (x % 5)

ik n TGF - B1 %t/ (ng/mL)
=k 3 6 208.89 +164.43
FERIZ 3 4054.08 +358.97***
NEFHA 3 12 587.65 +849. 7N M
- ANEFHH 3 8 630.24 +356. 59"

Toowow o« HAAEMAHE,P<0.001; AN A SHALA E,P<
0. 001 ; ### 5T TUALL AL, P <0. 001,

3.4 &4t CAFs Tty %

Szs QAL BB IR TR T 22 R SRR AR L,
ABTFHHAMT R R ETE (P <0.001) ; 558 FimdHMLL,
M-ANEFHHRT IR FREP<0.001), W7 HHRI
XX 1,

3.5 & 4l3t CAFs B 40 % 2 F mRNA &3k AT 8 %

525 AL HE, B 2 Smad2 | FAP 3 9 %3k T} (P <
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0.01,P <0.001) ; SHERIZHA L, /S F1%2H Smad2 ,Caspase —
31 FAP ik 2745 (P <0.05,P <0.01,P <0.001) ; 57
H TR 10 - 5 T34 Smad2  Caspase —3 il FAP B
BFHE(P <0.05,P<0.001), W3S,

E£T KU CAFs JHT- RIS (x +5)

20 3] n P/ (%)
A 3 11.87 £3.99
(T RIUEE | 3 13.82 +3.55
NETHH 3 41.66 £5.72" 1
- AETHA 3 19.91 4. 16"

He ANN GBI L3, P <0.001; ### 558 T4 LK,
P <0.001,
#8  KLX CAFs JT-AHIE4>F
mRNA 3K 7K - f 5200 (o + )

4151 n Smad2 Caspase -3 FAP
ZEH4A 301 1 1
e RE] 3 1.31£0.20* 8299§S'O3¢ 2.42+0.43% "
NETFHA 3 2.700.497" An 4.72£0.26 "\
- NEFHi 3 2.09+0.81%  1.55£0.10  3.22+0.16"*

T« 5REPAHE,P <0.05;5 + + + 524 AL, P <0.001; A 5HIA
A, P <0.05; A N SRR A, P <0.01; A A A SERIZLE, P <0.001;#
5B FHALLE, P <0. 05 ## 558 T4, P <0. 001,

3.6 &4t CAFs BT M X4 F&E B RANKTFHYH
Hes P gl H L, BT 4] Smad2 BB K KFE FRE(P<
0.01) ; SERIAA L, /S F %4 Smad2 il Caspase — 3 33k
WEFE (P <0.001) ,FAP EEHRBIKFFR(P<0.05), 5§
ANETHHAL, M - SN T4 Smad2 | Caspase — 3 ] i K
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