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[HBE] B# H T/ Frizzled#i 552 2 (secreted frizzled-related protein 2, SFRP2)-Wnt/B-cateninfs 51l 7118
FLBUKL (Cuiru Keli, CRKL) WA Y7 7 5 Sk FL AV BUR B HAE ML . F73% o 1) 40 0 )5 59 3 R i M B B 2 mL
1.6 mg/mL FF fiff VR B 5 SR T 7 S L BB o K 7= AP I 22 /1148 WV e R BRI SR 741 1E 3 2 CREE B, AN
2h2h); BT ; CRKLAG ek 4 (B4 +3 g/kg CRKL); CRKL A 7|44 (B 12H +6 g/kg CRKL) . CRKL{F Al G20 (K74 +
9 g/kg CRKL); PHM:2452H (BRI ZH +3 mg/kg 29 3 ) s NCZH (BRI ZH + A= B 7K ) s B2 6 2 o BRIE 2R B2 Ab, HiAesa
T oy LY AR R S0 B 45 20, R 1K, 3610 do BU7ALK B, W10 dfF BUE B B 28 4k . HEYe (8 058 7L s 28
ko EUSR PH X B 20 2 A1 A 6 40 KRR, HLE 4 (6 W02 2 Ay B AR Ak, 460 1fi 3% HP PRL & (ELISA) . FLARA LU (mammary
tissue, MT) HHPRLRAY A (G Ak e ) . MTHFLITH & B X HE I mRN AR %635 (RT-qPCR), SR J5 LA 4% 24 B4 A1 53T
X HERF T CRKLX 7 J5 SR FL TG VR FFIRLA, 4850 J2 75 38 o SFRP2-Wnt/B-catenin {5538 BIAYT ™5 BT Fd K
TUHH 3 2 P (RT-qPCR) FildE H (Western blot) AT HIE . 485 #E4T 4N S IR I0AIE: B 2 J5 K BRFLIR b B2 41 (rat
mammary epithelial cell, RMEC), ¥$RMEC% A 441: 1E % 41 (JEACIEFRMRMEC, ANb3) | SFRP2:E Fik 24 (JRALHEF= 1)
RMEC+SFRP2id Fih#{4k) . SFRP2id Feik+CRKLA (SFRP2iF FiAH +10% & 25 1175 ) « BAH:RT IBAL (R IG IR AYRMEC+28
K)o RT-qPCREGIN 3 38 SFRP2J5 CRKLATFFL it A A e IL B FASN, CSN2FIGLUTI mRNAK KM, R 5
BORZHAR L, AR, . 3 A CRRLIY W] LAY = 41 BRL10 dA B 30 2t (P<0.058 P<0.01) , 4 REA 5 I I e LA B i
FLE (P<0.01), B AFLAR N R TEIAR, B0 N9 I 1) R/ NS TE B, DAL 7 I e L K B L 38 19 23 I AN 3R 3 (P<0.058%,
P<0.01), @ F S fE LR FLIRFLAE . FLEE A A ZLME & i R 1 2234 (P<0.0581P<0.01) . P2 B2E R, Wnt(5 5
TE K] B CRKLIAYT /7 e L i DGR B . 0 F XTS5 SRR CRKLAICCNDI , SFRP2EA RAFIISE A RES) . SHEAI4]
AL, A6 HP 30 A CRKLIAM ) A P SFRP2FE PR A 23 (P<0.01), 34T 1 775 LK BREL IR B Wnt/B-cateninfs 5
BHICCNDI, c-MycHyFE R AN 1 AY263K (P<0.058(P<0.01) . ISR R, 1 FIASFRP2JR, S51E W 4IAIHE, FLiT& i
KELHFIFASN, CSN2FIGLUT1HmRNAZACFLREAR (P<0.01) o IMAE 2G5, LRI 9335 118 (5 SFRP2 1 KK 414
It, P<0.01). £if CRKLi# I SFRP2-Wnt/p-cateninfs 538 B4R Y7 /7 J5 BFL, SERP2 AT REN /™ 5 SR FLIZ Wi RN YT 13
Mo XHE7R T CRKLIATT T Szl AH L, IR T oG A
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Cuiru Keli Improves Postpartum Hypogalactia in Rats Through Secreted Frizzled-Related Protein 2-Wnt/p-catenin
Signaling Pathway XUE Qiuyun, HUANG Yurong, LI Hui, LI Chen, CHENG Chenglong, WANG Yuting, MIAO
Chenggui®. School of Integrated Chinese and Western Medicine, Anhui University of Chinese Medicine, Hefei 230012,
China
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[Abstract]  Objective Based on the secreted frizzled-related protein 2 (SFRP2)-Wnt/B-catenin signaling
pathway, this study explored the effect and mechanism of Cuiru Keli (CRKL) in the treatment of postpartum hypogalactia.
Methods A rat model of postpartum hypogalactia was established by gavaging 2 mL of 1.6 mg/mL bromocriptine
mesylate to female rats on the third day after delivery. Female rats with a delivery time difference of less than 48 hours
were selected and randomly assigned to 7 groups, including a normal group (without any modeling or medication), a
model group, a CRKL low-dose group of model group model rats receiving CRKL at the dose of 3 g/kg, a CRKL medium-
dose group of model rats receiving CRKL at the dose of 6 g/kg, a CRKL high-dose group of model rats receiving CRKL at
the dose of 9 g/kg, a positive drug group of model rats receiving domperidone at the dose of 3 mg/kg, and a negative
control (NC) group of model rats receiving normal saline. Each group contained 6 rats. Except for the normal and model
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groups, the remaining 5 groups were continuously administered with the respective intervention drugs at the specified
doses by gavage once a day for 10 days. Changes in the total litter mass of the offspring in the 7 groups within 10 days
were measured, and HE staining was performed to identify pathological changes in the mammary tissue (MT). Six groups
of rats (excluding the positive control group) were used to observe the pathological changes of eosinophils in pituitary
tissue. ELISA was performed to determine the content of prolactin (PRL) in serum, immunohistochemical staining was
used to determine the expression of prolactin receptor (PRLR) in MT, and RT-qPCR was used to determine the mRNA
expression of genes related to lactation in MT. Network pharmacology and molecular docking were used to study the
therapeutic effect and mechanism of CRKL on postpartum hypogalactia, particularly whether it acted through the SFRP2-
Wnt/B-catenin signaling pathway. The mechanism of CRKL treatment was further validated by detecting mRNA (RT-
gPCR) and protein expression (Western blot) of related pathway genes. Cell experiments were conducted using primary
culture rat mammary epithelial cells (RMEC) from rat MT. RMEC were divided into four groups, including a normal
group (primary culture RMEC, untreated), SFRP2 overexpression group (primary cultured RMEC treated with SFRP2
overexpression vector), SFRP2 overexpression+CRKL group (receiving treatment for SFRP2 overexpression group plus
10% drug-containing serum), and negative control group (primary culture RMEC treated with empty vector). The effect
of CRKL on the expression of lactation-related genes FASN, CSN2, and GLUTI mRNA after SFRP2 overexpression was
detected by RT-qPCR. Results In this study, CRKL was administered at a dose of 3 g/kg in the CRKL low-dose group,
6 g/kg in the medium-dose group, and 9 g/kg in the high-dose group (P<0.05 or P<0.01). Compared with the model
group, CRKL at all doses significantly increased the total litter weight gain of the offsprings within 10 days (P<0.05 or
P<0.01), and effectively increased lactation (P<0.01), the area of mammary lobules, and the size and filling of acinar
cavities. CRKL at all doses also increased the number of eosinophils that secreted PRL in the pituitary gland of the
postpartum hypogalactia rat model, and increased the content of PRL in the serum (P<0.05 or P<0.01). CRKL promoted
the secretion and expression of PRL in postpartum hypogalactic model rats. In addition, it significantly promoted the
expression of genes related to milk fat, milk protein, and lactose synthesis in MT (P<0.05 or P<0.01). Network
pharmacology predicted that the Wnt signaling pathway might be a key pathway for CRKL in treating postpartum
hypogalactia. The molecular docking results showed that related chemical components in CRKL had good binding ability
with CCND1 and SFRP2. Compared with the model group, CRKL at all doses inhibited the expression of SFRP2 gene in
vivo (P<0.01) and activated the mRNA and protein expression of CCND1 and c-Myc in the Wnt/B-catenin signaling
pathway in MT (P<0.05 or P<0.01). Cell experiments showed that, compared to the normal group, SFRP2 overexpression
reduced the mRNA expression of milk synthesis-related genes FASN, CSN2, and GLUTI in RMEC (P<0.01). The CCK8
results indicated that 10% of the drug-containing serum was the effective concentration administered to cells (P<0.01).
After administering drug-containing serum, the expression of the lactation-related genes FASN, CSN2, and GLUTI were
up-regulated (compared with the SFRP2 overexpression group, P<0.01). Conclusion CRKL alleviates postpartum
hypogalactia through the SFRP2-Wnt/B-catenin signaling pathway. SFRP2 might be a potential new target for the
diagnosis and treatment of postpartum hypogalactia. This reveals a new mechanism of CRKL in treating postpartum

hypogalactia and promotes its clinical application.
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/i Frizzled M1 & B 2 (secreted frizzled-related
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(mammary tissue, MT) 1 575 ik, K, CRKLATfig
1 351§ [ SFRP2 K BZ A Wt/ B-catenin 55 4%, M4 i
77 JE LR R AL A . ASBIFSE ASD K B S50 F
G, @ T AP R LR B, JF RIS R
R BFLIR - 40l (rat mammary epithelial cell,
RMEC), A1} CRKLEE 7 i 1 SFRP2-Wnt/B-catenin{ &
W HARYT P L, JE— 2D B CRKLIGY T 75 SR FL I Bl
il R A CRKLAR HEAR A
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1.1 Kz

ARSLEVEHSPF . 2 HIRSD KR, Rl &
(200+20) g ABFRALRUPELREZL TP R IEZE
BSHE (S P45 AHUCM-rats-2022129)

1.2 FEHRFILEE

CRKLII [ W3 S iR Ll il 25 BR A R () . H
T R TR 52 11 [ DOPPEL Famaceutici S.r.l. (B KH]) . £
WAL VLA AR 254 BR (D) . CCK8t & it
H FER R RAEYBEARGRAF (hE) ., ELISAIKH &
g H S DUEE R SE A BR 2\ (WP ) . DMEM/F1285 575
Fa 4 I 7E 4 A Thermofisher A Al (3£ [E ) . B-catenin., c-
Myc, CCND1, B-actin—#I A Abcam(3E[H) . CK18, fi
H. 2 Z R (prolactin receptor, PRLR) —#i i H 4t 5% 18 B 7%
VR AR AR (FPED.

YA FEAA T [ Thermo A F) (6 ) . fH& 555
I A Olympus/A H] ( HAS) . % [ClightCycler 96 945t
FE T PCRIYIE H Roche A Al (Fit:) . Tanon 5200 #EE A%
BA [ iR EERHE A R AW (D . Bio-Rad &4l
FL R L VKA | 36 A AR A R (3D o
1.3 YKL
13.1 FR#il Kk SRR HES

AL 153060 5 57 3R (A ME B 5 2 mL 1.6 mg/mL FH g
PRV B 5= R T ™ i LR RS
1.3.2 CRKL% % 7 ik BA 2h i 6 ) &

28k WK Y A R PR SR S, R RN OB A T X
(1:4), FTCRKLAIm PR 2470 5 R K A2 18
WAy s, 493057 5 LR BLRY H 5l 46 g/kg CRKL,
WA HH ORTERE, ARgh2) | AT (A, R4 25) A
FER + AN [A] 7 4 CRKL (1.5, 3. 6, 9. 12 g/kg) 4, &4
6 H . B AR[HFEECRKL(1.5, 3. 6. 9. 12 g/kg) £ Hit ik
BB, PAL5, 3. 6,9, 12 g/kg CRKLIEH , TR 1K, HELE
7 do 38 B CRKLIA YT 557 KB 7 5 il L K Rl A A B

AN UL, SR A ST 4k B0 H A CRKLA i, 23S T
Ji K AT E] 22 /N T-48 Wi EE BB R 74 1EH
2H; BRI, CRKLAGHI 4 (AR 4 +3 g/kg CRKL);
CRKL 5 4 (B A2 +6 g/kg CRKL) . CRKL= Il i 41
(BEAYZH +9 g/kg CRKL); FHYEZG 4] (A4 +3 mg/kg ik
SEER ) s NCH (BRI ZH + AL BER K ) 6 Ko BRIEH ¢l A
BV Sh, FEAR S F o AL 25 W AR i B 45 2, R
1K, ELEHEE 2510 d. BU7Z0 K L, D10 A BUE 3
it A8 Ak, HEGL (4 WA FLARPE AR Ak o R FHPE X R4
ZAMY 6K B, HEYL (5 WS A (405 BB AL, A6r U 1t 375 v
PRL% 4 (ELISA) . MTHPRLRIY A (s b ge ) |
MTHFL A AR L mRN AR 635 (RT-qPCR) , 2R 5
DA 2 24 3512 0 - XoF H2 0 CRK LA 15 A - B %, 75
T A ARG A 5 i A Rl (RT-qPCR) A1#E [ (Western blot)
HEATIRAIE

T3 BUIE H ME 6 L, S 452 CRKL(6 g/kg)5 d,
2R/, G — R4S 251 hiE, BRIOME B, SRAE AR, 2.0
10 minBUALHE, 7656 C/AKIE FKIE30 min, HCRKLE 24
Mg M ARMECH; 7= 2 f, Tl & A A & 1 (0. 1%,
2.5%. 5%, 10%. 15%. 20%. 25%) (K5 245 1ML 75 "
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MTHIEEARZA L, U] R 5 s, W AHER A5 BT
ML,

1.3.5 ELISA#:| o F PRLA&

B L6 HUME R, IV 020 min5 AR 13, #4208
ELISATRH & 0 HEA TS558, BEFpR (N E PRL Y & .

1.3.6 S 9% 4AAKARMIMT F PRLR#) & &

RRLAE HMER, MTRIEYI R G, B FE O B M
T IR U [ R R B 1 X U0 R B L
Ja, BRI B T 3% H,0, 5, B EHRE . EH,
PRLR—¥(1 : 200) FI=Hi (1 : 400) ., fMA R EKE, #E
TP Y, MK, B R WE . THE PRLRFE M AL A7 A
SR Y LA
1.3.7 RT-gPCR

FRZH H3 HUME B, PR TME B HOMIT, 45:80 mg MTIA
1 mL Trizol, X TRMEC, £ F# /il A1 mL Trizoli
R, BRI, [R5 oA, 225 18 FH B B R
FTE RSTRMEC 5 min, {ff 40 il 55 5 241 i 7% . ¥ BR
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TrizoliX 7 i HHE BOMT HIRMECH RNA, il 5E RNARY
WHE 54, IGEE (OD) ,0/OD, fE1.8 ~ 2.00 1, 4%
KA AV A cDNA, PL13 uLi SN AR R EA T4
i IERT-qPCRI A &5 1Y U B AP BR AT SR, 13 X 20
okt BERE A, B-actinsy NS, DA27 T mRNARYAH
XfRikE, FIMITII LKL,

&1 RT-qPCR3|¥F73
Table1 RT-qPCR primer sequences

Gene Primer sequence

ACACA F: 5'-TTCCCATCCGCCTCTTCCTGAC-3'

R: 5-TGCTTGTCTCCATACGCCTGAAAC-3'

B-actin F: 5-TGTCACCAACTGGGACGATA-3'

R: 5-GGGGTGTTGAAGGTCTCAAA-3'
c-Myc F: 5-AGCAGCGACTCTGAAGAAGAACAAG-3'

R: 5-GGATGACCCTGACTCGGACCTC-3'
CSN2 F: 5'-GGTCTTCATCCTTGCCTGCCTTG-3'

R: 5-CCTGTCCCATGAGTTTCACCTTCTG-3'
CSN1S1 F: 5'-CTGCTGCTCTTGCTCTGCCTAG-3'

R: 5-CCTGTTCCTCACTGCTGCTATTCTC-3'
CCND1 F: 5-GAGGCGGATGAGAACAAGCAGATC-3'

R: 5-GGAGGGTGGGTTGGAAATGAACTTC-3'
FASN F: 5'-GTGTGGTAGGCTTGGTGAACTGTC-3'

R: 5-GTGAGATGTGCTGCTGAGGTTGG-3'
GLUTI F: 5'-CATCCACCACACTCACCACAC-3'

R: 5-GCCTGCCAAAGCGATTAACAAAGAG-3'
SFRP2 F: 5-CACGGCATCGAGTACCAGAACATG-3'

R: 5'-GAGCGSGCACAGGAACTTCTT-3'

ACACA: acetyl-CoA carboxylase alpha; c-Myc: V-Myc avian myelocytomatosis
viral oncogene homolog; CSN2: casein beta; CSN1SI: casein alpha s1;
CCNDI1: cyclin D1; FASN: fatty acid synthase; GLUT1I: glucose transporter
type 1; SFRP2: secreted frizzled-related protein 2.

1.3.8 Western blot#& M MT ¥ CCNDI1. c-Myc#Hep-
catenin#) & & Rk &

FEZH I3 FUME B, A RIPAZIUA FE /3 ZUHMT S, 55
ORI, #208 BCA 8 Pk B I e ) & i I 45 A6
MZEFWIE. 10% SDS-PAGEHL K90 min 5 % i
60 min. 5% E R EHL h, I ACCND1(1 :
10000). c-Myc(1 : 1000). B-catenin(1 : 1000) . B-
actin(1 : 10000)4 C—HUBEF R, —Hi(1 : 20000) 2 ik
5 1 hSECLIEY (4. R HImage J 53 BT LUK S5 Y
JRIEAE
14 WEHEZHM

K HTCMSP (http://tcmspw.com/tcmsp.php ) UL £
CRKLJIT & JLM B 25 /) £k 2% 1 43, I FH Swisstarget
SR LR S A TARMEAR . 3 2 OMIM (https://omim.

org/ ) lGeneCards#{# Z (https://www.genecards.org/ ) I
5775 B I R BARIE A . FIHISTRING Y- 514
5 -8 A 5 4E FH (protein-protein interaction, PPI) %
& RGO H5Hr MIKEGGE 443 #r, B CRKLIA
Y777 Je L S
1.5 4Rt

MARCSB PDBAE I 22 3f UK 73 4 (#3244 (https://
www.rcsb.org), M\TCMSPEE A5 A BUS AL &)
B2D45H . F I CB-DOCKTEZ B i (http://clab.
labshare.cn/)#E47T T 43 F XA Al THME RS 4% E
FRE A Y S T Z A B A AT, AT 4% (B
K, ALEY 5 E AR, G RE
1.6 ZHASCIE

WIFMTEACREFERMEC, #£20%/15 4 ML A%
52 4 Z VI DMEM/F1255 32 5 b 55 3%, S b fdi i
P20 B2 AR B 56 S AR RMEC!, feese
JEYL 5, LLCK 18 PH P4 e BT 8% 3% Hh 1 40 i 2 5
RMEC., i CCK85ZHAG M AN [7] 1%t CRKL 7 24 IfiL 5 %
RMECHSFH B SZ A , i A1 i CRKL 3 24 ML i $EA T B
B FR NS, SR 5 LART-qPCRAGIN i 15 SFRP2J5
CRKLAF TG AR I I mRN A Y 3K A 5210
1.6.1 %JERKAH &% ZRMEC

FHRF 3 %04% 22 5 W B S WK RMEC I R 7R B F il
H115 min, MHTritonX-1004ZFEAHAI10 min, 2%BSA% Ef
30 min, AILACK18(1 : 200)—#T, #£4 C T’ . AT
JEZHU(1 ¢ 400), BEIKS min, FFFEER FHEF2 he WA
DAPI (5,10 min, %205 JHPBSIH Uk f5 FHEA T —
Ho FPLOEOEER A (S DAPD B E A . WAE F
£2, CKI8FHVEN R s h i 4l i /2 RMEC,
1.6.2 CCK8&# M CRKLY RMECH 74 49 % 7f)

FERMECHI AJ R |96 FLAR . R4 ST 2351
BE IR, 0. 1%, 2.5%. 5%, 10%. 15%. 20%.
25%HY CRKL & 245 LI 40 24 h, ARG CCK8IX A £
P BEA T4, JF HIBEAR S 52450 nmAL Y ODIE™,
ODfHIE tb FAuMaRE A= . Phidk &35 1) CRKL & 24 1M 5 i
TR FR M S . TEILL 15/ .
1.6.3 Mmarid Rk it 5

SFERP2J5 8 3k 238 M ly DUIE AR PR BR 0
PRAL e R U ] X AR )22 A A v B R 7 EA T A
B WA R RMECHE T8, Y 1537, B RMECT K
44 IEW A (R FRAYRMEC, AALH]) | SFRP2 3333k
H R TR RMEC+SFRP21 F ik 804K ) . SFRP2 i %
IK+CRKLA (SFRP2 1 Fe iR 2 +10% 5 25 135 ) . XS AE


http://tcmspw.com/tcmsp.php
https://omim.org/
https://omim.org/
https://www.genecards.org/
https://www.rcsb.org
https://www.rcsb.org
http://clab.labshare.cn/
http://clab.labshare.cn/

E R

BEAK 2 S5 LUK IE 1L 43 W FrizzledAH 5% 85 14 2-Wnt/B-cateninf5 538 B 2 K R 5 Bl 623

2 (JFAREEFRMRMEC+25 #4 ) . RT-qPCRAG I 3235
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Fig 1 CRKL significantly increases lactation in model rats

A, Lactation volume per hour on the seventh day for female mice given different doses of CRKL (n=6). B, Ten day weight gain of offspring mice (n=6). C, HE

staining of the mammary gland (x100). CRKL-L: CRKL was given at a low dose of 3 g/kg to model rats; CRKL-M: CRKL was given at a moderate dose of 6 g/kg to model

rats; CRKL-H: CRKL was given at a high dose of 9 g/kg to model rats; NC: negative control group. ~~ P<0.01, vs. normal group; * P<0.05, ** P<0.01, vs. model group.
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Fig 2 CRKL promotes the PRL secretion and PRLR expression in model rats

A, HE staining of the pituitary tissue (x400). B, Serum PRL levels (n=6). C, Inmunohistochemical staining of PRLR in MT (x100). D, Quantitative results of PRLR in MT

(n=3).”" P<0.01, vs. normal group; * P<0.05, ** P<0.01, vs. model group. The other abbreviations are given in the note to Fig 1.
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Fig 3 CRKL promotes the expression of genes of milk fat (ACACA and FASN), milk protein (CSN2 and CSN1S1), and lactosesynthesis in mammary

tissue of model rats

n=3."" P<0.01, vs. normal group; * P<0.05, * P<0.01, vs. model group. The other abbreviations are given in the note to Table 1 and Fig 1.
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CRKL Postpartum hypogalactia Top 25 of KEGG enrichment

Kaposi sarcoma-associated herpesvirus infection '

Pancreatic cancer [ ]
AGE-RAGE signaling pathway in diabetic complications [ ]

Measles |

2223
(70.8%)

MicroRNAs in cancer
Bladder cancer
Pathways in cancer

Viral carcinogenesis
° 2

°:
° 0
[ B

Colorectal cancer [ [ ]
Pvalue

Proteoglycans in cancer
Human cytomegalovirus infection
Non-small cell lung cancer

[ ]
®
[ ] Gene number
{
]
o

Epstein-Barr virus infection

Pathway

Endocrine resistance ] 6x10*
Fluid shear stress and atherosclerosis (]
Breast cancer [ ] o
Hepatitis C ] 2x107
Whnt signaling pathway { ]
Hepatitis B[ ]

Focal adhesion [ ]
Thyroid cancer [
Human T-cell leukemia virus 1 infection ( ]
MAPK signaling pathway ([}

Endometrial cancer

Mitophagy - animal

0 0.05 0.10

e Rich factor

CCND1 and 12-senecioy1- CCNDI1 and picraquassioside C CCND1 and 7-(beta-
2E,8E,10E-atractylentriol Xylosyl)cephalomannine_qt

G CCND1 and wallichilide CCND1 and cubebin CCND1 and hemerocallone

B 4 ETFREHEFHNCRKLEFHIIESER
Fig 4 Prediction of CRKL regulatory signaling pathways based on network pharmacology
A, The Venn diagram. B, The 5 key target genes. C, KEGG enrichment analysis. D, A network of herbal component-targeting pathways. E, Molecular docking.

Y75, SFRP2AEMT I mRNAMFIEFEAR, ZF A L% 27 CRKLEIISFRP2-Wnt/B-cateninfs S8 #3477 7 G HRFl
B X (P<0.01), mE7, FIHCK 1845 5 4% B T K5 37 H 0 41 i 2
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Table2 CCNDI1 molecular docking
MOL ID Molecule name Herb name Binding capacity
MOL000020 12-senecioyl-2E,8E,10E-atractylentriol Atractylodes macrocephala Koidz -10.01
MOLO013345 Picraquassioside C Hemerocallis Radix -9.49
MOL008393 7-(beta-Xylosyl)cephalomannine_gqt Codonopsis pilosula (Franch.) Nannf. -8.98
MOL002157 Wallichilide Ligusticum chuanxiong Hort. -8.60
MOL013187 Cubebin Bupleurum falcatum L. -8.18
MOL013343 Hemerocallone Codonopsis pilosula (Franch.) Nannf. ~7.94
MOL004653 (+)-Anomalin Bupleurum falcatum L. -7.86
MOL000398 Isoflavanone Astragalus mongholicus Bunge -7.82
MOL000371 3,9-di-O-methylnissolin Astragalus mongholicus Bunge -7.42
MOL000438 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl)chroman-7-ol Astragalus mongholicus Bunge -7.33

CCND1: Cyclin D1.
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Fig 5 CRKL improves postpartum hypogalactia through the Wnt/p-catenin signaling pathway

A, mRNA and protein expressions of CCNDI in MT. B, mRNA and protein expressions of c-Myc in MT. C, Protein expression of p-catenin in cell nucleus of MT .

-
n=3.

RMEC., CCKS84HJIfi# 58 SL 4651 E CRKL % 24 M35 1) &% &

P<0.01, vs. normal group; " p<0.05,

P<0.01, vs. model group. The other abbreviations are given in the note to Table 1 and Fig 1.
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o

o SFRP2 and hemerocallone

SFRP2 and perlolyrine

fiiii
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Relative SFRP2 mRNA
expression in MT

6 CRKLIEIISFRP2IATT = RERFLEIS FXHELER (A ) BRI LEREIE (B)
Fig 6 Molecular docking results (A) and animal experimental results of CRKL improving postpartum hypogalactia through SFRP2 (B)

n=3."" P<0.01, vs. normal group; ** P<0.01, vs. model group.

R 3 SFRP2% FiFEEIRE
Table 3 SFRP2 molecular docking

i

MOL ID

Molecule name Herb name Binding capacity
MOL000354 Isorhamnetin Astragalus mongholicus Bunge -6.2
MOL000028 a-Amyrin Atractylodes Macrocephala Koidz. -6.6
MOL004635 Saikosaponin a Radix Bupleuri -6.7
MOL002140 Perlolyrine Chuanxiong Rhizoma -7.2
MOL000449 Stigmasterol Bupleurum falcatum L. -6.8
MOL000006 Luteolin Angelicae Sinensis Radix -6.8
MOL004903 Liquiritin Codonopsis pilosula (Franch.) Nannf. —-6.6
MOL008910 Vaccarin Vaccariae Semen -7.1
MOLO013343 Hemerocallone Hemerocallis Radix -5.6
SFRP2: secreted frizzled-related protein 2.
1.6
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Fig 7 CRKL treats postpartum hypogalactia through the SFRP2-Wnt/B-catenin signaling pathway

A, Relative CK18 fluoresence intensity (x200). B, The proliferation of RMEC in different CRKL drug-containing serum was detected by CCK8 assay (n=9). C-E, The

mRNA expression levels of FASN, CSN2 and GLUTI (n=3). ~ P<0.01,vs.0; ~ P<0.01, vs. normal group; ** P<0.01, vs. SFRP2 vector. NC: negative control group.
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