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Abstract: Objective Based on CXCL12/CXCR4 axis, the regulation of Hupo Powder on the autophagy of menstrual blood-derived
mesenchymal stem cells (MenSCs) with endometriosis (EMT) was studied. Methods EMT MenSCs (E-MenSCs) and healthy
MenSCs (H-MenSCs) from the menstrual blood of patients with EMT and healthy volunteers were isolated, respectively. Twelve
seven-weeks old male SD rats were used to prepare blank serum and drug containing serum (9.9 g-kg™' of amber powder was given
to rats by ig, clinical equivalent dose). These cells were divided into three groups: control (H-MenSCs), model (E-MenSCs), and
Hupo Powder (E-MenSCs) groups. The control and model groups were intervened in 20% concentration of blank serum for 48
hours, while the Hupo Powder group was intervened in 20% concentration of Hupo Powder containing serum for 48 hours. CCK-8

assay, transmission electron microscope, qRT-PCR, and Western blotting were used to detect the cell viability, autophagosomes and
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autolysosomes, the mRNA levels of CXCLI2 and CXCR4, and the protein level of CXCL12, CXCR4, and autophagy marker
proteins (Beclinl and LC31I), respectively. Results Compared to the control group, cell viability, mRNA and protein expression of

CXCL12 and CXCR4 in the model group were increased (P < 0.05, 0.01, and 0.001), and autophagosomes and autolysosomes,

Beclinl and LC3II protein expression were decreased (P < 0.05 and 0.01). Compared to the model group, cell viability, mRNA and
protein expression of CXCL12 and CXCR4 in the Hupo Powder group were down-regulated (P < 0.05, 0.01, and 0.001), and

autophagosomes and autolysosomes, Beclinl and LC3 Il protein expression were upregulated (P < 0.05, 0.01, and 0.001).

Conclusion Hupo Powder containing serum can up-regulate E-MenSCs autophagy, which might relate to the inhibition of CXCL12/

CXCR4 from Hupo Powder.

Key words: Hupo Powder; endometriosis; menstrual blood-derived mesenchymal stem cells; CXCL12/CXCR4 axis; autophagy;

medicated serum
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Table 1 General conditions of enrolled people (x+s, n=5)

25 R % SRR 2R (kgm™)
EMT & 28.00+2.00 21.62+0.93
SRS 26.60£1.14 22.13+1.18

1.2 X7

B B HAC 7 RORE CIb 3t B A 5 24 b A B 2 =] il
%) =4 (I 5 22022661, & 4-F R 0.15~
0.60 mg-g™) B FA (L5 22020251, 7 3K A I iz
1.5~7.0 mg-g™) « 7R AT (Hlk 5 22005791, & ~j 24 H
29.0~80.0 mg-g ) 4 IH (L5 22040171, 55 bl 24 2
0.50~1.70 mg-g™) At FHE (k5 22037191, & AT %
A FE B Wy i S B 10.0~60.0 mg-g™) L Bl B (At
5 22031051, & # ¥ HF D 0.70~2.70 mg-g™) . A
FE (Hlk 5 22034121, & B B 16.0~40.0 mgg ™D .
2536522022991, F EH FBURE 15.0~37.0 mgg ™.
fitt 7 # &% (5 21036611, 5 EH R 2 % 0.8~
5.0 mg-g™) AL X FF A (LS 22013321, & KRR HE &K
0.9~3.2mgg"  EEME 4.0~25.0mg g

CCK-8 R il & (1725 AQ308) . i iR £h 22 b 1%
% (PBS, $2 5 AQ10010) .DMEM/F12 } 75 5 (1% 5
AQI11330) i 2~ IfiL 3% FBS (% 5 AQmv09900) A1 75/
W = (155 AQSI12) I H b sl S B AL R
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PR &) R D 5 2.5% [ 1 1% PO S8 A0 B, AN 3% B
T vl - 60 1% TR 1 350 Ty ] 245 R T 245 i 4 A PR
" ) 5 TRIzol reagent ik 7l & ( & =
15596026CN) 1 [4 Thermo Fisher Scientific (& [F ) ;
HiScript IIT 1* Strand ¢cDNA Synthesis Kit ( +gDNA
wiper) ( 52 %5 R312-01) Fil AceQ Universal SYBR
qPCR Mater Mix (58 5 Q511-02) ¥4 [ 5 5 % M %
A BB G B IR A A RIPA 2 gl (1R 5
WB0003) 1 BCA & H i€ & ik 71l & (5% 5 WB0028)
T B RAE (AL 5O AR A R T A A s —Hdt
i : CXCL12 — $i ( 1% 5 17402-1-AP) . CXCR4 —
Pt (185 60042-1-1g) - LC3-11— $1i ( 1% 5 18725-1-
AP) Fl Beclinl —#1 (185 11306-1-AP) ¥ ) F I
—EAEYH RAERA A, GAPDH — #t ( I8 5
YM3029) 4 [ ImmunoWay Biotechnology 2 7] ; —
ik HRP brid 19 b 2E 40 /0 R 1gG (H+L) (55
SO0 AT £ HT % [gG (H+L) (155 S004) 0 H K
A AL RO AR A R TTEA A .
1.3 FEMNEH

Fresco ik ¥4 ¥ 25 0 Ml - A5S119500C i b {X Al
NanoDrop® ND-2000 43 ¢ ¢ & it #5 § H Thermo
Fisher Scientific; Tecnai Spirit i% 4 F 53 /4 H FEI &
A] ; ABI 7500 qRT-PCR {% #J [ Applied Biosystems
A ] 5 T100 PCR X #% A1 HE YK AX 3474 H BIO-RAD 2
] s QL-902 & JiE 7% %5 X ) ¥ [T FL AR DL/RASCES il i
A R F] s Mini P-4 L KRS A0 4% F kA8 350 3 b
HILCEI A RAF
2 &
2.1 EIAMESHMBNG SR MBS HE. R

BRFAHLCE 24 1135 1) 1] £ & T 7l E-MenSCs % {1
(10 i 39 42 R A TR R 20 iy J9T s 3 v Bt R
TR 12 R 7 AR REYE SD KRR A & [ (223.00+
8.11) gl %% 25 [ L35 Gig 45 F K 0.9% SAb i
BOFE 25 1E Gg 25 TR RIEHIHL9.9 g-kg ™, IR IR
SRR , B 5%10%.20% ILIE R EAT12.24.48 h
T T[], 75 E-MenSCs #1 H-MenSCs, 2 CCK-8 %
g S RIS B A 2% 1« IR 20%- 15148 ho

B 2~ 4 A B HEAT S, 150 B0 R ZH R
ZH VBEFH U ZH , H-MenSCs 41l g A %+ [ 25 .E-MenSCs
Y1 B M A% R A, BE 3 BZH N E-MenSCs 41l il 45 T
20% 75 24 I35 T 791 48 h, X FE 4 AR R 28 {3 FH 20%
A MLE T 748 he
2.2 CCK-87EH % LH 4 A B 40 AR 5

K CCK-8 AT/ 3 ZH4HMTE B K 450 nm

ARG CAAEL» LEsE 3 ZHAMBR FRAH A7 R
2.3 B GTERR 5 % LH 40 Bl B R A0 B IR ER 4R
RyFRIK

WU 1005 14 3 240 B, 1) 45 B 1 X 10°-mL™ f .
M . 4 °C 400X g & 0> 5 min, PBS ¥ 5 1%
BB 2K, 3 BIE I 2.5% I B 2 h, B
T4 °CUKH, 1 PBS 7o 702 W 3 1. T 1% 444k
R PR R E 5 2 h, PBS YRk 3 UK, FEG 4 i 47
B RE i K, BR W IR R GE LB B ) AL
J(50~70 nm) , 3% M B A - A MR IR B XU B et ,
TN AR T MR .
24 qRT-PCR £ Ml & & %A 40 B@ + CXCL12.
CXCR4HJ mRNA 7k F

T P48 hJo , FE W AKRR R, A 1 mL
Trizol, A W #% S50 52 WCHT W B 240 L, . % 400 i 4 350
24 f# . K H HiScript III 1* Strand ¢cDNA Synthesis
Kit (+gDNA wiper) il AceQ Universal SYBR qPCR
Mater Mix i#17 CXCL12. CXCR4 #1 GAPDH ] qRT-
PCR I Ml . GADPH 1E W Z & Al XF mRNA #r
AL, SRR 222k it B/ RIEKF. 510 F
W2,

x2 SIMFIIER

Table 2 Details of primers sequences

7PN

A TS —>3)
/INbp

CXCLI2 Lit:ATTCTCAACACTCCAAACTGTGC 88
N : ACTTTAGCTTCGGGTCAATGC

CXCR4 L3 : ACGCCACCAACAGTCAGAG 96
N : AGTCGGGAATAGTCAGCAGGA
GAPDH i : CTGGGCTACACTGAGCACC 101

N : AAGTGGTCGTTGAGGGCAATG

2.5 Western blotting 3% Ml £ & ¢H 40 p2 =
CXCL12.CXCR4 X BI&R A EBHIRIE

¥ RIPA £ H 2, 710 N\ 25 1 Bl 400 1] 551
T T GE 5 7E - 240 H i N RIPA ZEARE , 0K -5
B 20 min,4 °C.13 000 r-min~' &> 20 min, B _Fi5 -
K H BCAVER I B A BE . HUAS & 8 B R gk AT
SDS & P 45 ok Jiie 1t i (SDS-PAGE) Hi ¥k , & [ Jii #%
TR IR 2T 4E B, 30 mA TEIRL 4 CCHR I 5 1 5%
BSA W =R A 1 h, Ji N CXCR12(1:2 000)
CXCR4(1:2 000).Beclin1(1:2 000) .LC3-1I(1:1 000)F11
GAPDH(1:10 000) ] — K i t& = i@ % F 1.5 h;
IO HRP AR =30, 45 1L =F it % IgGH+L) (1:
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10 000) ATl 2EH0 /N B IgG(HA-L) (1:10 000D , = i
$PE 1 h, TBST ¥R 5 X, &K 3 min; 5 J5 F ECL 4L
FOROGERI, X I ARG . ¥ GAPDHAE N
NZHH.
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%/ IBM SPSS Statistics 21.0 3247 4t it 43 #7
THEVOR DL s R, 24 1) 25 57 LUK A R K
J7 25 HT o
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55X R LLEL P<<0.05; SRR L - 7 P<<0.01
P <0.05 vs control group; P < 0.01 vs model group
| FRESAAMESN (vis,n=3)
Fig.1 Cell viability in each group after intervention (x+s,
n=3)
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U 2 i , 5 0 IEZE b e, AR 20 1) 1 W A
W V25 il A 35 0k i 3 B IR (P<<0.05.,0.01) , %3
BULHL I WA R A THE (P<<0.001) ; SR 4H L,
% HHCZE B W A R R A A I R A Y R
n(P<0.01.0.001).
3.3 FLAMAE CXCL12.CXCR4 H mRNA 7k

5 % BECZH B B, B 4 CXCLI2 1 CXCR4 )
mRNA /KFH 23 FFH(P<0.01.0.001); 5HEAIZ
Eb %, BEFELLL 1 CXCL12 A1 CXCR4 ) mRNA ik
B EZRN(P<0.01.0.001). Z5F WK 3,
3.4 KU CXCLI2.CXCR4 X BEIREE
ABIRIE

W 4 frs, 53R LR, B AL ZH CXCL12 fi

6- a u%% FAKHHH

5.
44
]

X B BRIEEC o B BRI
NG A 5 20 BT Sk - AR CRUZ AN AR I 33, A & SRR Py
JoE I A% A 5 200 i D 5 0 € LT Sk - VR VA A 2 A 2
I, R B A RLAD < LR 2 pm 5% HE 4L L #% - "P<<0.05 MP<
0.01 *P<0.001; SEAA LK " P<0.01 ""P<0.001

"N"-nucleus; Red single arrow-autophagosome (double layer cell mem-
brane vesicle, containing mitochondria, endoplasmic reticulum, ribo-
some and other organelle); Red double arrows-autophagy lysosome
(single layer cell membrane vesicle, fused with lysosome); Scale 2 um;
“P < 0.05 #¥P<0.01 *P<0.001 vs control group; “P < 0.01 P <
0.001 vs model group

B2 THISEAHEGENEEREMERE (vts,n=3)
Fig.2 Autophagosome and autolysosome in each group

after intervention (;:i:s, n=3)
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it
e CXCLI2
K
H% —
g
£ 4
I
23
i
1 [
0- .
M RA BME WH RA BRIE

5% IR 4 B P <0.05 #P<0.01 *P<0.001; 5 KR 4
®:TP<0.01 "P<0.001

P < 0.05 P < 0.01 "P <0001 vs control group; P < 0.01
"P < 0.001 vs model group

B3 CXCL12.CXCR4H] mRNA FikKF (xts,n=3)
Fig. 3 Relative mRNA expression of CXCL12 and CXCR4

(x%s, n=3)
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li li
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0

B B4 - "P<<0.05 #P<0.001; SR BIAL L AL :"P<<0.05
*P<0.05 " P<0.001 vs control group; P < 0.05 vs model group

El4 FHFEHCXCLI2,CXCR4, Beclinl #1 LC3NEIE B RIEER (xs,n=3)
Fig. 4 Relative protein expression of CXCL12, CXCR4, Beclinl, and LC3II in each group after intervention (;:Es, n=3)

CXCR4 {1 EE AR iX = 8 # i (P<0.05.0.001),
M A W bR & 2 Beclinl A1 LC31I#4) 8 2 K i (P<
0.05) ; 5 20 L A%, BEHELZH CXCL12 Al CXCR4
(5 H R IAE 8% N (P<0.05),Beclinl A1 LC3II
e % EFA(P<0.05) .
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ERK1/2, 37 N i mTOR, % 5 EMT 40 il & 4= 1 W
FAERE L T A W AR SE A 22 B T T
EMT + & A I 5 7 48 i (ESCs) J& , 7] BA T i
CXCLI12/CXCR4 £ ik, b Fi A W Ar & & A
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FAHG 2 24 1M i Ae % W 2 3 E-MenSCs H W , HAE
FA AL AT RE 5 Ho6 CXCL12/CXCR4 il (1) 1 42 45 F
AHOG, FEARBLAE LR 3ANJ7 T CO BRHIHLS 24 1
TH BEBE H ] E-MenSCs 4l U35 77 5 (2D BEFIHL & 25 1M1
T BERY 1 1A E-MenSCs 4l g 7 [ Wi 4RI 5 Wk ¥4 ity A
(215 Hor VAR AR B 5.2 T H-MenSCs; (3) it
gy T 2T, 3% A 2 03 B 8 B 2 D A E-
MenSCs 1 CXCL12/CXCR4 mRNA F1 & 4 /K *F
MREE,FHE LAAWEIEEANRIE.

ESCs 4072 4E CXCL12, B8 T- 41 g ik H 32
A& CXCR4PY, CXCL12/CXCR4 i 5% i £ 4 P4
FA I , AL S EMT 75 N B 5502 78 Mg B i
H1, CXCL12/CXCR4 Hli /-5 5 W 328 1 72 13k Jie 78 4
(34 58 A2 28 T 40 I A7V 5520 75 EMT A0

I 2, CXCL12 kiAW 5] sk ik 22 1)
BE T4 2 75 N IZH 21, 9F 43 WA 7= 4= CXCR4,
LR RS A S R EMT KRR R, B sk,
8 B KPR35 ) CXCL12/CXCR4 1] BE 38 i B
gy WA 547 ESCs H W, 47 Bh T 5 4% P B 40 e 76 7
P S A BB R AR K, 1 R HE EMT 1
e HAEWF SRS, ESCs T CXCLI2 K E 5
W 7K S 5 35 1M 55 (RP=-0.969 4) , T} CXCR4 1
S W Ik AR R W VT BT O T 8 7R A AT
RLFI AL ESCs W 7 FH ™ o ACHIF 95t 3% B AH ¢
T %t {8 41 (H-MenSCs) , 5 4 41 (E-MenSCs) ™ [
CXCL12/CXCR4 ] mRNA Fl 5 [ /K 1) 8 2 T+
FEAF:BE W AIE B 3R A AR

YRS 715 B W KSE 25U OG, EMT IR H K
PR BUE T RE D0, TS T . A A
FEUPTRIE TN e O B 4 I AR A R I A
F 20 %) 4 S g RN L T R, S A 3 3 R AR R
T 5 T A4 PN BT 0 3R B 0% 7 AT DLJs 2 9 728 ARk RRURN 4t
I3 2 B, FRRHE AL N B BRI R s . A
5Tt 2% B E-MenSCs 141 i v 71 %% H-MenSCs # i
T, T B F H0CS 24 137 BE 4% 4 ] E-MenSCs ¥ 4
W3 7, S R A0 b A R R A 1
Kik.

Beclinl 1 LC3I1J2 H M I b5 & 40 7, HAE EMT
H& Rk, 1 H 3 I R R 3R A K F 5 EMT HI 2
BM 9% , B 78 K # 34 1) Beclinl A1 LC3 7] fE#E EMT
W&t R R AR Y. AAE R REY, M
TP BN B (n=35) ,EMT B3 (n=30) [ 7EfL
AT N ZH 24 b LC3 Al Beclinl (R E ) 2 3E T
WA T EL A A 2R 3 T TR K5 T AR A B
HEL, AT AT XHEZH (H-MenSCs) , 5
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mRNA FE [H7KF 1 T A 22,
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B F 50 24 100375 T A E a0 o] 2% el 32 T R 32 4T
Bk AW TC AR R PR, - R A Y
FEAR R A 34 £ 4> 1 )2 {8 i qRT-PCR Hl
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