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The Bffect of Jianpi Yishen Formula ({Zf%3# B ) Regulating Notch

Pathway on Bone Marrow Function in Mice after Fluorouracil Chemotherapy
YUAN Jiewen, ZOU Mingfei, LIU Lili
(Foshan Second People’s Hospital, Foshan Guangdong 528000, China)

[Abstract] Objective: To investigate the effect of Jianpi Yishen Formula on bone marrow function in mice
after fluorouracil chemotherapy. Methods: Mice were randomly divided into 6 groups (10 mice in each group),
including blank control group, chemotherapy group, positive control group, low—dose Chinese medicine group,
medium—dose Chinese medicine group and high—dose Chinese medicine group. The number of red blood cells,
white blood cells, platelets and hemoglobin in blood samples of mice was detected by hematology analyzer in
each group. The levels of hematopoietic factors (IL-3, IL-6 and EPO) in the serum of mice were analyzed by
ELISA in each group. The apoptosis rate of bone marrow cells was analyzed by flow cytometry in each group.
The expression levels of Notch pathway-related proteins in bone marrow cells of each group were analyzed by
Western blotting. Results: Compared with the blank control group, the growth rate of mouse body mass was
significantly reduced in chemotherapy group (P<0.05). The number of blood cells and hemoglobin level signifi—
cantly decreased in chemotherapy group (P<0.05), and the levels of hematopoietic factors significantly reduced

in chemotherapy group (P<0.05). The bone marrow tissue was severely damaged, and the apoptosis rate was
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significantly increased in chemotherapy group (P<0.05). The expressions of Notchl, Notch2 and Notch3 proteins

were decreased in chemotherapy group (P<0.05). Compared with the chemotherapy group, the growth rate of

mouse body mass was significantly increased in Chinese medicine groups and the positive control group (P<

0.05). The number of blood cells and hemoglobin level significantly increased in Chinese medicine groups and

positive control group (P<0.05), and the levels of hematopoietic factors significantly increased in Chinese

medicine groups and positive control group (P<0.05). The bone marrow tissue was improved, and the apoptosis

rate was significantly decreased in Chinese medicine groups and positive control group (P<0.05). The expres—

sions of Notchl, Notch2 and Notch3 proteins were increased in Chinese medicine groups and positive control

group (P<0.05). Conclusion: Jianpi Yishen Formula can improve bone marrow function in mice after fluorouracil

chemotherapy, and the effect is closely related to the activation of Notch signaling pathway.

[Keywords] Jianpi Yishen Formula; fluorouracil; bone marrow function; chemotherapy; mice

5—FIRMENE (5—fluorouracil , 5-FU ) J&=—FP £ LA G2
U2, 19574 B O T I R LK , B iRY T 2 Fhst
PRTEALST T SRR 250, 5 — 5 DR 188 20 ot 0 1 Bl 7 5
FF AP, THEDN AR A A, ATl Aok 40 A ) A 4 I PR
b s-FUREENETZ FFIRI T I AL R G il LA SR 2
FSIAAIRIR, Ry T H S TR, S- TR BENE R 25 5 AL 25 Wik &
A, A5 50 R (LY ) B (07 AT A S48 5 — 950 PR 1 e Xef it 7
15 B (TS ) BN FH 5 S—RUR B E LV I BV IR G4
ALAYFOLFOX 7 %2 T J2 fiE W b 45 15 K i b o B G AR A7
FLEAAARS, BAR K ZHURH /T LYY ik as (RS —
SU R BT B8 A Ak R R RN o B AT, K R AT e R
S-SR MERE T2 B AR RERN ] O 32 B2 TS B A
S5f 3R Gl AR AR S — PR M e S50 B BT AR X T B IR T L
A EER L Meta /TGS S R, HEAR25 B AN LAS - FRUR MEIE
SHEAR I FOLFOXALST 5 2B A FI TIRYT Rt , A i
AT B AR R, B PR D IR S TR EE 2R T AE
BesT 7 A BRI M E

HA, R T2 iy TS TRt .
LR A Bk RE A 8 Ml M RO AT B o, DU
F AR A7 5 | R T o] LA g A o, 3 B 5
HRIE , AR B A K AT P I A BT AL R
a2 P PR BRI Ay T 25 WIRY T I | S R b g S b
Je 1t T v SO RIE R0 A 25 W O R T AR 4 T B K
PAEEAZ LRI R Z 07T . Tk TAHEAR I K2 b 2 e, AR
BT HRHLA T, BRI 25 B O IR YT KA 17 ) B i
TS TP I RS TR ATy e S B R (HORG
ZE BUE KHR HA T GSIE R BRI A
A, 407 ELAG R AN B 5 A AR I R T B A T H T i
VL5 By e 5 — SR W W 175 1) S ) B 0 1 70 52 i i AR AT
1 R GEMEARGE , P AR S0 5 AR R 5 1y % 5 — bR
W 75 S A B RE I ) A I, LA Rl ey 7 s AR P A )
R FAE L
1 #MM5FE
1.1 E=¥shap R E KRR (SPF) M BALB/c/NRL, 60 1,

20

HEPE, 6~781% ,20~22 ¢, I H /R 48 BE 2 SE s s rhols , S
B A PR ATIE S - SCXK ()2022-0002 S 5 3 ) i & &
6 UE 5 : 2024 -WZC00157 55 5 3h 9 FH /7 7 UE 5 : SYXK
(14.)2022-0002 - T A 5L 45 3 W) ¥ 7ESPRL N Y Bi Hh i 37, fml
FEIRBE AR TR 22~25 °C, T 39%~65% , 5 K BE W st [i]
TEE12 h, /N B FH#EEAROK A SE g AR LT 55 — A
PR BE e B2 2= A0 R 22 1 b E (FE 3 W A it 5 : B202308-1)
12 5 A S (AR %530 g, HE20 g,
K15 g, EHE15 o, =515 g, PIHHT12 o, K HES g, FHAT15 g,
LUIF15 g, MSIMBELS g, RZ20 g, MRS ) H BH LTSS —
N B BEBE o AR AH M5 38 R 7 1R (45 20221174) 1 B
AW 30 B 2 b B0y A BR 2 7)o 5 — Fe IR R W T T (LS
FA22100 1)1 A AR 2L ATRA R MR AN -3(01-3)
ELISATG & (L5 : 0428230413) /MRIL-6 ELISA/NELA
FE-3(H5:0428230430) /UL LT AN A AR AR 3 (EPO)ELISA
& (5 104282304661 H T~ M Ray  BioE ¥ BHE I 153
HBRAF G2 S (5 0 C04001-050) 1 H LifgA: T4
23] RIPAZAGR (L5 . IN-WB00 1) B 128 = KA
ONEDE R EAER R (S CSP066) I AL RER AW
) ;Notchl (#t %5 : EHE48301 ) .Notch2 ( #it %5 : EHE48302 ) .
Notch3 (It & : EHE48303 ) K GAPDH " 72 f&t BT /& (HiL 5 :
MHC09001 )1 [ 20 g A YR A R AR

13 Z2ME  P6109-Alkg—1EAHE T RF-(RYITT LA
B A BRZA ) s BC—2600 ML 40 M4 A (R U 38 B 7
B A RAT] ) ; GenoSens2150%E I 15 2 4t (1 B Rl
IXERA PR ) s D180 A AL B AN i 15 72 78 (RN T IR FE A
F]); DxFLEX TR UMY (36 B DL 3e 2 20 w) ) s HS0ML 4 i 534t
ASCCERYI T BEFG 25 (ARG FRA 7] ) 5 Stab S2TRTEFE IR
(R HRHAA SR A PR A A o

14 W uaasas KRB NeH (A 10H ) 4
P R ARy7 4L PR HR A | P 2 (50 B 2 TP 2 o)
H PR 2 A 2 AR S 5 AR 45 247
AR SA/DNR P LR :74.9 ¢/ (kg d)
(2 ) 375 (kg D (PRI (18.7 g/(kgd) (LI,



2025 F2 A %315 %24  February.2025 Vol.31 No.2

*+ & s 518

A7) 2 2 % T 24 ) B R VAR TR 43 KT B O 2,140 .1.070
0.535 g/mLo B IR 25 R B 17.5 mL/kg 3T 58 Hoir P 51 2
40 B A2 A 2 T A ARG B R A A BT 2N R
(DE1~7K : FAEK08:00:00, 25 HXTHRAL ALY 4  FH X IR
A1/INEUHE 18 A R OK 2 L rh AR A ORI
2R, 43&'\7%%1¢$Di’3ﬂ9175mukg 2 SACRRRIEIFG12 h) o
(2)558K : T08:00:00, 25 FA X HRAL/IN BRI s i B 1 vk A B
7K(0.18 mI/10 g) , HARSHL/INFRISINE M 565 1R S— PR i g v S5
(180 mgkg,018 mI/10 g) . (3)559~21K : F4HK08:00:00, %5
EIXTRRZH AT F2HE B AR BIER K, Bl B IAFR N1 7.5 mL/kg
2R/ CERR AT 12 1) o Th 2 e AR S 20 B R [l it p
IR, BRRHE B AR M17.5 mizkg, 200/ (BRR AR 12 h) o
ISFI A X A 2 /) SR e S5 A 200 R 38 PR 7 1 530 kg s
1K/ (4)5522 K - F-08:00:0058 B MLFE R AL I 18 32 S0 i F
AbFEAS 20 /N BRI AL SUREAR TT i SR 2L 10F 9%
1.5 LRI
151 HA/NREFREAL  FmBE KM 21 KIS
20N R BT REBOE , RT3 U T B K, AR i R
=BV RMR T -5 8 KM i )/ 8 KA BT F:x 100%
1.5.2 AMNE AR KL B A K TR HS2K
08:00:00, BU#5- 21 /0> B B2 dge Tk I, 388 3 I 200 - £ S A )
I (RBC) AR £ 8 (A (Hb) K P . H AT (WBC) 4%
I/ (PLT) TH4%
153 TSI FRE AR O BV RN
FUI1-3 ELISAIGE /INRIL-6 ELISAIRFI & /NREPO ELISA
TRAFA BT M7 H s 1L P (TL-3 \TL-6 . EPO) A /K S EA TAG -
154 EREHLUREYL T B AU NEURCE 4R R TR
SRR, Y H ARk shke b, B AT A o I
G B AL T R VIR R EE RS wm K A R
F60 CHLFE2 WM, SR JF 4 W R Rk BE 2 s B s
FATRAR R G20 YR G (0 AN A R A0 65, I8 7K S 66 )
PR R, 76 1B AT T AL
1.5.5 4R P B RS HT-R A U/NRE
HMEAL BT S , RS 2 J\ﬁ Tﬂﬁ@ﬂfﬁﬂlﬂ HEXWEFARBY
ﬂ%ﬂxﬁéﬂd EﬂE’JEﬁIUHﬁ AL, P4 Sk IR TG T 1 2 e
WARA «Ii’r%%ﬁ?}f’FEéHiH@(q‘/\.%luﬁ JEEZIR, L
IR %Eémﬂﬂ%«& o B JEIMA R SR 3L E B A0, B 1
200 H J& o P 15 I 240 M 2 o e 4 S SR 2 R (FITC)
1t 38 T3 50 & P Y Annexin | V—FITCAIRLAY P9 B -1 6 40
L A % €51, o 38 Ao A X A LA S AT e 2 A L35 3 A T R T
M, o P A A S R B A TR
1.5.6 5 [ 5328 B AGH I BB 401 Notehal i AH DG 2R 11 635
IR FHRIPA S22 Y 24 - B A, 4 FH 2 R DU
FIHEAT B H Rl R 10% 0 BB BIEA Y
H R IR B T 0 TR I 403 B I v () 2R L e B A T
YR RIE b BRSSO, BB AT i 2 A T i A iR
190 min, 2R E F— R BiihTE4 CWE L K05 , HITBST

VEBRESIK, RIR T 5 2Rk E 1 h.m)5 , i HECLiL
RN B AT AT AN B i BE RGN

1.6 %t FEHiE LIREBIRASIFAIBM SPSS Statistics
(V26.0.0)AbBE . T4 B8 1 DL YRRl 257 (was ) FRIR . £
A HLECR SR 7 225001« 4 P<0.05HT I 22 R A Se 3T
2 % g

2.1 B DRARRELEA HEOARA LR, T A/
BRI e K SR B R AR ( P<0.05 ) 5 S AL A, P 245591

S5k 26 % B S 2L/ B A B 10 K 30 8 728 ( P<0.05 ).
(ULET)
60—
# 40- b5
K
|
]
= 20
) lll .
o_
F L LS &“‘3’
R o ze\ g
% 252)\"5‘X R &’559 @

E: 5w G BAE, P<0.05; 5 LT 414K, P P<0.05
B1 fHA/NMNREREEKERE
22 BRI ER LR GKFE S5 EX
R b, Ay 4104 /0 BRI 490 45 e K il 21 2 (7K 7 BH I
FEAR ( P<0.05) 5 S ALIT 4 LbA, v 24 46 300 i 20 B BH P R 20
/N R ot 41 e A T i 2T 8 1 /KT BH 8 T3 (P<0.05 ) o (ILIE2)

A 10

o

WBC/(10°/L)
RBC/(10%/L)

o N & o

&
4&‘* " a\" «\‘ *@’ &
AN

Hb/(e/L)
B ow
=1
=3

N N
4«@ @ & =®" s\’ &

B B B B B B
FEF IS
g A g S

EAG MG B.ac s iRt A C e s B G R D
DRI S A A RBALILER,*P<0.05; 5 AL IT 4R P P<0.05
2 FHENRMMAMEELE (xxs,n=10)

23 BADREARTRPRE  SEEX A E, T
20 /)N B 0t PR 7T B SR AR ( P<0.05 ) s ST A Ebds, TR 2l
A7 2 S B B ZE /N B 1 PR 7T BH S 7 5 ( P<0.05 ) -
(JLEI3)

21



&3 518

2025 52 A #3158 %28  February.2025 Vol.31 No.2

>
w

IL-3/(pg/mL)
IL-6/(pg/mL)
H

@
-}

b3

7 AIL-37KF ; B.IL-67K-F ; C.EPOK-F . 55 = & fR 20

AR, 2P<0.05; 5 AL ST 4L 3R, P P<0.05 .
B3 fBANREMREFKELEE (xss,n=10)

24 BMNRBHARE T FARZE-PHIIRELSRD
7, 25 U IR /N B B L U A 4 R B B R A RS )y
BB ;w7 4/ BB RS 232 B BRI, B A 4
ATANEE, B 4 L 2 AR AT 5 vl 2475 591 2 R I kPR 2
/N R BEA R ER LS SR A T T AT B . (L)

B e r

E AT G TR BACT 4L CF BARA B 4D P R
FFL;E. P h & F 4T AT A,

4 FBHNREWEHRETULE (HE #8,%x400)
25 AR EMapA TRk S AxTRA K,k
I/ N RE BB TR B FH(P<0.05) s SAIT 4L b,
FP 24 45 1) a2 T B el TR /) S 4 0 T 3 L AL
(P<0.05).(ULIE5~6)

0ae% | 413%

108 10t

10!

_10°

1.19%

. 3 y A W 0
L © 10 %m 00K v

0

10

EAF OB BAST L CF KA F ;D
FIEL;E. P SHA T PR IR,

Bs5 REANREHARTIAEAELESR
22

MR/ %

%0%@’ *ﬁ@‘i&@’z @QZ@@“‘?’
R R &Y

E: 5 G xR, 2P<0.05; 5 LT 4L AR, P P<0.05

Bo6 HHANRBBWAMBATERILE (xxs,n=5)
2.6 A4 FR MM INochil B A £ B & A A R-F b
MRS IR 45 R B, 525 A R b, k7 4 /N
B BEAIMINotch1 . Notch2 \Notch3Z& F13835 T B (P<0.05); 51k
ST LR, A 2545 55 e 2 K PR BE 2 /N FRUH BE AT Notch 1
Notch2 . Notch3%E XM ( P<0.05) . (WLIE7 . 2%1)

A B C D E F

Notch1 125 kDa

Notch2 265 kDa

Notch3 244 kDa

GAPDH 37 kDa

EAEG TR BALT 4 CoF KA ;D P B
FFHE P 2 3R B F R B4

B7 BANRBIEME Nowch BREXFEARIE
x1 BHNMREFEMSM Noch BEEXEORIEKFELLE

(xxs)

215 n  Notch 1 Notch 2 Notch 3
SHEXEA 5 1.0120.23 0.98+0.05 0.99+0.07
fhI7H 5 0.19£0.01°  0.11x0.02*  0.23+0.05
PEEFIEA 5 0.26£0.03"  0.19£0.03"  0.39:0.07"
gl 50 0.37+0.08"  0.46+0.06°  0.51+0.08"
PZEFIEA 5 0.82+0.09°  0.88+0.13*  0.90+0.13
FHMEXTHRZE 5 0.91x0.11"  0.95+0.12"  0.98+0.21"

E: 5 R G AT RRALIER, P<0.05; 51077 4L P4, P<0.05
3 i3 it

124 0 1k, DL -5 bR E SRy A 4y 7 L 5 Bl B 2
FEE T BL  S B AT R R0, DR MR 5 — FRU R
WEAL YT A5 RV 6T IR PR B R Sk
AR, PR 2 RERAR LT T 259 T BN RERI R CAAIESE

RS PIERT AR AT ATE IO IR T 3 2SI iR
PLBERR , BT R B A AR AR FU R A B e v, Ak
YPGB A SRR , 5 BT A A R S 9 5 PR it
HMFF ARG R IE AR IR AT S 0w R T 2
AU A 5 P AE S B A P AR, R 2 B
A X L AN I, TR | o TR R, D 2 s R A
HEE T, AR ARZEIBIR, REC AT B B, LABhiz1E, ik
255 S H R AIE 2y, 2y o 07 I A B | 4R A
SO e =22 2y o BN 3 O T A P b i , AR R 2k



2025 F2 A %315 %24  February.2025 Vol.31 No.2

*+ & s 518

3 LT B8 A B [ A AN 1 E e I
T LRI SRR AL ) B BB D REAT e A 2 A K
B, R AR 4 5 D7 A B S - SRR MR IE AR B 4/ B /D BRI
AR KR AN L PR KT, B BB A A AN
P AREEAR . LR IEAS RIS (AR 7 aT T 5-9UR
W E AR A A

{4 L HAT A 7 (S-SR EIE N SERE A FOLFOX)
R PSS 7R 8CR  (E R ARBL TR S D520 RETERT
FEFRW, Noteh {5 53 & — it i A0 A R] LR -2 (AR FLAR
PR i BE DR S ARl 6, S L S fi e A R AR
WAz 19, HAL, NotchfF 5l B 1E L R AR 734k 45 |
I T B A v A A T A O AR R I 2 T SR
Notch{ 5 8 HAEHLIAR I MR Hh s 3k, S5 4ERRE i
PREE A IE F oz AT VIR OGS, 738 A= /N BB BT, Noteh
o 1 S RS MR i L T 2 A BRI S T R AR
B R AR AR R T RS RE Y IR AR 1 a2
i R BEI) FE 5T A0 AR B IR RS20 7 T A AR T I
WFFE, Noteh {5 5 1 4 i KBS 368 10015 25 400 M (4 A 240
) A B /IR B S R S DT AR OG0, AT A T A B, A28l
I7 S ECH BEDIREIN R /N BRUAIA, B0 Nothiii 2% )5 BEAS 2%
i1 /1S = g L1 Bt ) NSO R A i W YT 2
F1% BEL I 1 B, T A 1A I LB SG , G AT 25 T
"B BT ) 2224 AR B 5 ol AN 2 'V O Ak B S— SRR W E AL 7
JE /NS, F BRI Noteh {5538 BRI , P I, X —2%5
SRR AN AR B 7 R B RE AR I AT RE- ST Noteh s
T A

S5 LTI fREAAR P T 0F S — SEUBR I I 5 S 14 - D R
HEAT AR, I ELX A BED RER A HT AT BE ST Notch
RS VIR .

[1] SRHELT 4 8, FPO0lE , 55 .5 FUR M e B LT A= Y
SRR AE FARIIT ST R R (0] A 2 7€ ,2019,17(1):9-12.

[2] B2, MR SURMENE PR 25 %7 & 1104 m BRA R
RAMEE,2004,4(4):299-300.

(3] TWRUE, BRIGEE , ska=Ms , 45 L F5-FUH AHL MR 29
et ). WAL T.,2012,43(5):11-15,21.

(4] BREHWEHR, Bi/IMAL, Ak, 26 45 B SR VD FIAR L 5-Fulif
24 (It RAE S 5[0, o [ B8 25 3:4%,2012,9(21):62-63,
66.

[5] A, I , = H g, 25 K 20 S e e AL A8 i 2
H 2= 0 ik, 2022, 50(10) : 1465-1472.

(6] #R3CHE, 2= B s B0 R i A1 O R R fa bk
4% HIRYBLEE )y R A A R g )] TR BR 2,
2023,52(2):311-314.

[7] ZREFS, WRIEIE , Hhe o = 7 A B IR ) 20 A D e
Tl K AL R BFSR 0] 4 2 , 2023, 45(3): 768-774.

[8] 4EBCHE, JT A, MR L, 55 A B {2 I VL 3R 5 FOLFOX £k
Y705 ZEIR YT VL PH R R e A T SO () HhE SR v
PHEELE G2 5,2023,18(2):337-341.

(9] BREFAT AT, 22177, 45 AR LAN B 25156 A FOLFOX

T I3 R R 7 A Meta 73 HT (1] 0 FE TH PG BE 45 &
THAEZ=E,2020,28(10):782-790.

[10] AZPlidl, Dol , Vi, 55 284 s AR AR BNEh 7 G 1
IR AT I B B 22 38 7). B2 25 54k, 2022, 28
(3):157-160.

[11] TR, EREs IER5y, 55 2o vk AT B H U B
I7 6T = BIPEFLIRIE AR I7 WE 5T (1], BRPE
&, 2023,44(12):1735-1739.

[12] SR, AREER XIS, S5 AR RIRT T R i i vh RISk
JE[T].PRAR R 2 24,2023, 31(20) : 3874-3879.

[13] 5KAF, FFER. A MR a5 P 0 2 e RE & F s 17
SR R A ) R e S 05 P S M 0. W e R 2 R 2
H12,2023,25(6):36-39.

[14] TRAPAT, RIOCE , 2554, 55 R EORLA S 5T A i3
R B AR IC S A T[] 5 BT ik, 2023, 51(1):
84-92.

[15] JEUL# Al %, skAR e, 5 R T ARG YT B A
B 2 F G I06 HL DU 42 48 (). 70 B DA 4811, 2023, 40(2)
255-258,263.

[16] SOTTORIVA K, PAJCINI K V. Notch signaling in the
bone marrow lymphopoietic niche[]].
2021,12:723055.

(17] AE4R, 5180 , ¥ 4%, %5 KIE R LM VEGF/Notch 115 518
AR N R ) 7 S5 2 P s 23 A . R
Z%75,2022,28(8): 1154-1158.

[18] XUHTEE, B4, i/ VPR 0T BB L BT 4 BE Noteh 5 5 A5k

i e/ IS BRURC VR D] A5 00 1 S e~ 2435, 2022, 38

(12):1097-1103.

TR HE X, T8 , 55 A I 2 W8 i Noteh Ll B34

R IR] 785 T 200 1] A% A 200 L 23 A O BIL AR 7] P 22 58

TR 2FF R (BE2ARR ), 2022 ,43(4) : 600-606.

[20] WU Y, LIANG M, HUANG F, et al. Notch blockade
specifically in bone marrow —derived FSP —1 —positive
cells ameliorates renal fibrosis|[J]. Cells,2023,12(2):214-
226.

[21] REMARK LH, LECLERC K, RAMSUKH M, et al
Loss of Notch signaling in skeletal stem cells enhances
bone formation with aging[J]. Bone Res,2023,11(1):50-
66.

[22] TOMASONI C, ARSUFFI C, DONSANTE S, et al. AML
alters bone marrow stromal cell osteogenic commitment
via Notch signaling[J]. Front Immunol,2023,14:1320497.

[23] VEJE, AEAT L, S5 AREE R AR IE RN LT U7 5 251
15 T T9Note hith B 472 B B 1L 40 A7 i 46 O AL
HIFFE). P EE2E ., 2022,39(2): 18-24.

[24] SABOL H M, FERRARI A J, ADHIKARI M, et al

Targeting Notch inhibitors to the myeloma bone marrow

Front Immunol,

[19

—

niche decreases tumor growth and bone destruction
without gut toxicity[J]. Cancer Res,2021,81(19):5102-
5114.
OBAS B #0:2024-04-25 %44 :.F5%)
23



