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[Abstract] Objective: To explore the possible mechanism of Yanghe Huayantang in reversing the drug

resistance of breast cancer by observing the effect of Yanghe Huayantang on the transplant tumor of tamoxifen
(TAM) -resistant breast cancer and its influences on the interaction pathway of estrogen receptor (ER)/
phosphatidylinositol 3-kinase (PI3K)/protein kinase B ( Akt)/mammalian rapamycin target protein (mTOR).
Method: Fifty mice were randomly divided into 5 groups: blank group, model group, Yanghe Huayantang
group, everolimus group, and Yanghe Huayantangteverolimus group. The model of kidney deficiency was
established by bilateral ovariectomy, and the blank group was treated with sham operation. Three days after the
establishment of the model, all the five groups of mice were inoculated with breast cancer TAM drug-resistant
cells (MCF-7/TAM ) to establish breast cancer TAM -resistant transplanted tumor model. After successful
modeling, Yanghe Huayantang group received intragastric administration of Yanghe Huayantang (traditional
Chinese medicine preparation 20 mL-kg"), everolimus group received intraperitoneal injection of everolimus
(10 mg-kg'). Yanghe Huayantang + everolimus group received Yanghe Huayantang by intragastric
administration and everolimus by intraperitoneal injection. The blank group and model group received
intragastric administration and intraperitoneal injection of phosphate buffer (PBS). Drug administration was
lasted for 28 days in all groups, once a day. After administration, the tumor tissue was separated and weighed,
and the tumor inhibition rate was calculated. Hematoxylin-ecosin (HE) staining was used to observe the
pathological changes of tumor tissue. Immunofluorescence and Real-time fluorescence quantitative polymerase
chain reaction (Real-time PCR) were used to detect the expression of PI3K, Akt, mTOR, ER protein and
mRNA in tumor tissue. Result: Compared with the model group, the tumor volume and tumor weight of
Yanghe Huayantang group decreased significantly on the 12th, 20th and 28th days (P<0.01), and the tumor
inhibition rate increased significantly (P<0.01).Yanghe Huayantang group significantly reduced the density of
tumor cells and caused tumor cell necrosis. Compared with the model group, Yanghe Huayantang group,
everolimus group and Yanghe Huayantang+everolimus group inhibited the expression of PI3K, Akt, mTOR
protein and mRNA (P<0.05, P<0.01). Compared with the blank group, Yanghe Huayantang group, everolimus
group and Yanghe Huayantang+everolimus group all inhibited the protein and mRNA expression of ER, and
mRNA expression of ER in Yanghe Huayantang+everolimus group was significantly lower than that in the model
group (P<0.01). Conclusion: Yanghe Huayantang can inhibit the growth of TAM-resistant breast cancer. The
mechanism may be that Yanghe Huayantang can reverse the TAM resistance of breast cancer by down-regulating
the expression of key molecules of ER/PI3K/Akt/mTOR cross-signal pathway.

[Key words] Yanghe Huayantang; estrogen receptor( ER)/phosphatidylinositol 3-kinase (PI3K )/protein

kinase B( Akt)/rapamycin target(mTOR) protein signaling pathway; breast cancer; tamoxifen; everolimus
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1 #F# 1 319F3
1.1 vk S53hy AN ZLR 40 o pk MCF-7, 18 A Tablel Primer sequences
o E R B LA R B A M BT dE R . RA il PS8 K& /bp
PI3K I if GCAGTTTTGGAAGCAGTCACA 233

1R W J3E 47 2 5 5 3 7. TAM T 25 14 2L I 988 79 40 b
it 25 41 il (MCF-7/TAM) , 7 A S5 2 % 255 SRR
fi .

WEPE SPF 4% BALB/c-nu /) L, 4~5 J& % , 1A 5 =
(18+3) g, Mg [ db 5% 4 i A1) 42 52 50 3l ) £ R A FR 2
AL VFATES 1100112011001948 , 47 55 T 48 I 1H 1@
N T REB S 4 12 h %40 F 3 N A5 18 )5 2R 47
SEYG . ABESE ) L5 AR L AR b B 2 R AR R
B 5256 sl W40 P2 Dy S 4L E it AWE-2019-006.
1.2 2% MMk REMmm 15 g, 2 0E9 g,
HIFrTF6g, A3 g, MIE3 g, BiEI g, IRk 6 g,
AEHF 6 g W 1L AR B 2 K24 B s B B h 25 75
28 1 AR T IR 2 K2 B DR IS B i 2 I 2B A E Y
1E S A 1O 2584 B i A K, 48 BCHE & il 6 b, i
BRI 526% KB BUE K IS 25 S RIS T
PET UGB B WM 1.5 15 A 2B, fifi 2 Bk
TS BOE 5] 60% , #0824 h, B35 W, B T 3E 3643
B, AR . WE Bk 2 B =
1.18 g-em™(60 °C) . HIRAI R LA -80 5 ¥ &,
P bR R O TR AT IS A L A R R R
P pH, KL R N 0.84 g-mL"' . K4 5L
#] (Novartis Pharma Stein AG 2 # , it 5
H20130064) . i 5 75 (b 16 0 2R 35 25 M A7 BR A
AL 5 H32021472)

1.3 k5% DMEM/High Glucose(1x),® 2 £h 2% nh
7 (PBS) ( 3% [# Hyclone 2 & , it 5 43 5 4 SH3002
2.01B, SH30256.01) ; /it 2F 1fiL %5 ( 7% [&] Sera&Pro /A
], it 5 S601S-500) ; [ /il Trypsin( 3¢ [E Amresco 7
A, it 5 0457) ; Matrigel ( 3¢ & Corning 2y Al , it 5
356234) ; RNA $2BURK [ RAR AL BHE (b =) A R A
# , it 5 DP424] ; FastStart Universal SYBR Green
Master(Rox) (% +: Roche 23l , It 5 04913914001) ;
IIARR PR, BUoOCTH RS 7 (R A HEY
BHE A R F L #5251 8 G1401,G1005) 5 PI3K,
Akt,mTOR,ER —#i (%[5 Abcam 23 7 , it 543 Ky
ab32089, ab179463, ab134903, ab32063) ; — 4 CY3
BT b, 488 1P/ B (R FELE R A W RHA
B AL 35 40 91 GB21303,GB25301) ;4551 ¥
ROUERHEAE R A R A WA R, W 1.

1.4 X% MCO-18AC  CO,MH iR G 3246 ( H A
Panasonic /A ) ) ; SW-CJ-1FD By # % T AE & (VL7575
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Tl ATTCAGTTCAATTGCAGAAGGAG

Akt ¥ TACGAGATGATGTGCGGTCG 132
Fif CAGCCCTGAAAGCAAGGACT

mTOR I §if CTTAGAGGACAGCGGGGAAG 222
i TGGTTTCCTCATTCCGGCTC

ER 3 GTTATACTGGTGTCCGATGTGAA 121
T GTGGAACCGACGACTGTGA

GAPDH i GGAGCGAGATCCCTCCAAAAT 197

T ¥ GGCTGTTGTCATACTTCTCATGG

M2 F 2 PR RS F]) ; XDS-18 1 A= ) 5] & 5k
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2 TV VR AR 0 L (T %00 52 36 AL 388 1 3
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J2 % (PCR)AY (#i -+ Roche 23 #] ) ; NanoDrop2000 %
B 1 B 4y Ot 6 BE 3T (28 [ Thermo 23 ) ) ; ECLIPSE
C1AYIE & 50 B3 (H AR NIKON A H) ) .
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104~ /mL, 5 5 i i Matrigel 1: 138 F1 & 5x107 4~/
mL, FHF /N T s 2 A0, 5 H/NEL 0.1 mL JE A7
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B, DLt B JS 55 5 R /0N BRUAE s Ao T ik 455 3] 451
T AR bR fED, 50 N B 4 R R L R R
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4B RN 5 2 K 4R B R 20 L BH AR S K 4
TR, R 10 H o B S RIFIR 4 257/ 97 , il it
RS EUNEE AN o i /T Ny 7 g - N e I
FUOAG THMEEZGHES (G425 168 g-kg',
20 mL-kg") , {4k 55 5] 41 45 T K 4k 5 5] I T 4
(10 mg-kg™) , FHAIL A 17+ 2 55 5] 41 25 7 A6 7] 541
it PR AL 5 v HE S A IR A B R E S, A
41 MRV 45T 45 PBS W I s T A, AR ALY 0%
BLU5 2528 do RIRG 25 MM AR £, 55 29 RIBLHi 4k 5E
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2.2 N B AR T RO SR R i
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5 9 A2 R IO R A O S R L I
Ro=( 25 [ 4L My T ek — A% A A B8 4% 24 ) A R T i)/
25 L2 9 i 5 < 100% o

2.3 HORZFE L (HE) Yo o 0022 i3 20 295 B 27 A7
1 OB o R H 2T 4% £ B B R VA WO I E
A0 PR, WO HE Yo, U1 K i B
F 0 ARUBE WL 5 R 2 2 A s R AR 2 AR A

2.4 P OO0 R I g 4 2L b PIBK, Akt,
mTOR,ERE M FEE A IEYIA Bk 5 B T
EDTA 470 J5U& 52 22 wh il (pH 8.0) Y2 2 & b T itk
PN HLRE R . AR HG ,PBS TR Y A
3, BK S mine VIR R T JE AL B e AL 8UR
L imi B, 6 B YA B R 2 GV K R S min, B K b
YE 10 min, 7E [ N 3 I BSA % & 30 min. fil A
PI3K,ER %1/ (1:1 000), Akt,mTORHTH&(1:177),
4 °CIEE LK, PBS VR Y) 3K, IR 5 min, A
CY3 I EH A (1:300),488 L EHi/NEL(1:400), T
G ) BR85S op 2 50 min, PBS YRRV A 3K,
B S min, A DAPT YL RE T 3k 5 1) 2085 v 5 I8 0
#H 10 min, PBS I ¥k 3 K, AKX 5 min, % I3 & B 9%
FEREK A R R B R, A G IR o ) T
B T WS RAE KR . DAPLYL ok 1 40 il #%
FEER AN T Ry o, B 2 5K Sk A R 26 ) 3R b
EMZIG . 4L P BE AL IE B 3 5K U1 R Rl AL Bk 2 200
0T AT 0 R L AR R Lk 4 2 T A A
BY | LRAE B R IR OR 1975 06— 3. 1Y H Image-Pro

Fx2 FEFLEFNIIRBEEE/NRMEERNZIE(Ls,n=10)

Plus 6.0 3K, 4 & £ /21 (5, 5 St B (0 8 R B 4y TR
1R 4R 5 8 BURH 7] 1 28 € P Sk 40 8 T A 18 R B
PERY S8 — bt #4720 B L 45 11 B 5K B R BH M g AR
WO LA S H R R T AR . JFoR T .
2.5 SEF AL & & R A E XX R N (Real-time
PCR) £ Il fith 983 41 41 PI3K , Akt, nTOR, ER mRNA
Fik  BUAAE I E 4041100 mg, BT 5 T 40 3 4
HMNET A trizol W 1 mL, T oK | 58 50 0 B 41 41k
AP0 FRIUAL RNA it FH E fci 43 006 B 11 I 4t
RNA (14 4l JB F1 3 . e B0 & i B 458 bk 42
HUAY 2 RNA 3305 5% 8 cDNA %5 — 4 , it i PCR R i
& % (2xPCR Mix 12.5 pL, 7.5 pmolL" J& [ 5| ¥
2.0 pL, S5 5774 2.5 wl,ddH,0 8.0 wL) , 47 5]
Yy s, PB4 . 95 °C AR P 5 min, 95 °C 4E 1
155,56 °CiB k 30 's,72 °CHEfifi 20 s, 44 G, T
75~95 °CHE s AR th £, f > S i & 3= AL, DA
GAPDH AN Z R 241t 5,

2.6 ik SRR T SPSS 25.0 #kiE 4y
Mo Bl DL X £ s 2o 410 LU E A7 5 I R O 25 4%
BT, P<0.05 /R 27 HA G2 L.

3 &R

3.0 O FLR R R B s S5 A Al
A, BT 2 d20, d28 ik R R R B IR (P<0.05, P<
0.01); S5AE R L, FHAIE A 7 4 AR 4 55 /) 41
BH FIAE 5 1+ 4 55 R) 20565 12,20, 28 K 8 14 FR
fli(P<0.01). W32, 525 (4l ik, B R 408 i
AR (P<0.01) ; SEIARLA] i, FHAE A 7 4l K
Y5 R) AL BHRR A 1 K 4 5 R 498 T i R AIK (P<
0.01), HBAFIL A A AL AR YE 5w 4 R AL A+
M B W) ZH IR R TR (P<0.01) . WL 3.

Table 2 Effect of Yanghe Huayantang on tumor volume of breast cancer-bearing mice (x+s,n=10) mm?
21 5 Flg /g kg HI12K H20K 28K
2 H 349.37+67.29 1 006.424221.65 2 243.89+246.08
LT 312.58+57.52 830.23+165.44" 1 744.42+313.69
FHANL A 16.8 252.75+34.049 555.91+88.229 1 234.52+176.66%
W4 53 7 0.01 213.65+24.79% 440.03+77.859 1 040.82+229.24%
PH AL 5 2+ 4 31 ) 16.8+0.01 146.81£15.55% 244.15+29.499 437.84+74.409

5% AL P P<0.05,2P<0.01; S5 HIBI A 4 2 P<0.05,4 P<0.01(F£ 3~5[f] ) .

3.2 X FL R £ g D SRR A U BRI S
F1 20 b e 25 2 F ) e g 0 S R L R L D i e IR
SO ST 2 UL, FHAAL 5 i 21 AR 4 52 =] 20
FH 1Ak o 1+ 2 B ) 2 b 8 4 20 e i 8 4 D 2% 52

B} k2D, m] O S BH O R SR AL . LA 1.
3.3 F 3L MR e A 0 /D B 9 4 4 b PI3K, Akt,
mTOR,ER & FIRIL MW 575 (141 H A, f
H Akt 1 Rk W] B9 0 (P<0.05) ,ER F FI R IA B
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F3 PR AT R LR N BB R B R R W (P<0.01) . SR LA, BHFfb 5 7 4 AR
(vhs =10 éﬁ% 7l 41 PH A Ak # 3 + K 4k 57 4 PI3K , mTOR,

Table 3 Effect of Yanghe Huayatang on tumor weight and tumor

Akt % A % 35 W B > (P<0.05, P<0.01) . LA
2,% 4,

inhibition rate of breast cancer tumor-bearing mice (x+s,n=10)

- 2157 Mlit/g-kg!  JETE/g TR 2/% 3.4 %t 3L 5 81/ BL R 41 20 P PI3K., Akt
’;j :iizj; 22.52!17.33 mTOR,ER mRNARAMM 5% H A LR B

‘ . AIZH ER mRNA #5354 (P<0.01) . SR
e 108 0ORIST A0TSRy o WAl L 4 £ 7 2L R I
A 4t 55 ) 0.01 0.93+0.21%  46.27+11.499

4 55 6] 41 PI3K, Akt, Mtor mRNA 35 I %k /b (P<

H 4EFEF 16.8+0.01  0.41£0.13Y  76.39+6.93%
B 4k 2 07+ 4 4 2 ) + + + 0.01), W#Es5,

A BRI COBH AL A A 20 s D ARYE 55 7 241 5 B BH AL 5 7+ A s "l 40 (R 2 ()
B 1 BAFAL A7 X4 2L B o /N R B 4R R B 22 O 2 (HE , <200)
Fig. 1 Effect of Yanghe Huayantang on tumor histopathology in breast cancer-bearing mice( HE, x200)

PBK-----

mTOR

ER

B2 PRA{LE 73 2B T /N FR B 45 4 PI3K, Akt,mTOR, ER & B R X B9 &M (%985, x200)
Fig. 2 Effect of Yanghe Huayantang on PI3K, Akt, mTOR and ER protein expression in tumor tissue of breast cancer-bearing mice

(immunofluorescence, x200)

F4 FRFLEZXIREEE/DRMBAL D PI3K,Akt, nTOR,ER EAFKEMEIE (x£s,n=3)

Table 4 Effect of Yanghe Huayantang on protein expression of PI3K, Akt,mTOR and ER in tumor tissue of breast cancer-bearing mice

(X£s,n=3)
215 /g kg! PI3K Akt mTOR ER
ZH 0.046£0.016 0.014+0.002 0.034+0.005 0.028+0.037
T 0.033+0.008 0.024+0.007" 0.038+0.005 0.012+0.0032
FHFIL A 16.8 0.013+0.007> 0.006+0.001% 0.015+0.006% 0.008+0.002
(& | 0.01 0.008+0.003% 0.008+0.002% 0.018+0.006% 0.005+0.001
P14 5 7+ 4 52 ] 16.8+0.01 0.004+0.001% 0.008+0.004% 0.008+0.002% 0.006+0.002
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®5 AR E ISR ARE /N R B E A A H PI3K, Akt, nTOR,ER mRNA RIZMF M (X+s5,7=10)
Table 5 Effect of Yanghe Huayantang on mRNA expression of PI3K, Akt, mnTOR and ER in tumor tissue of breast cancer-bearing mice

(X+s,n=10)
25 /g kg! PI3K mTOR Akt ER
S H 0.95+0.14 1.00£0.07 1.00£0.08 1.00+0.10
il 0.91+0.04 0.94+0.15 0.97+0.12 0.73+0.112
FHANL & 7 16.8 0.81+0.06% 0.75+0.15% 0.78+0.08% 0.72+0.08
(& 2| 0.01 0.70+0.04% 0.57+0.10% 0.44+0.04% 0.72+0.10
FFR A 37 + 46 4 25 ) 16.8+0.01 0.63+0.08% 0.34:0.10% 0.25+0.02% 0.60+0.08%
4 itig i 988 i A A AR D TR ) LR R A R R

FLARE R T BE 2 LA LA R I 1
FCANRTRA) . FLIRIE N W36 97 105 0L L
SRR ARG 0 2 A B R AL
R R = 1 RS R O B B T
25 S L B 46 2 01 28 5 AE A IR, v B R IR 22 LA
S EN, R TAM B4k 2 BH TR A7k
(R BT IR, e ARG, &5l kA &k E2W 4
B AL, AT S B0 A, R %S 0 T Y A B R
FRVE 1 B, KBS s & Al ] ko B B 5 1 [m] B
W 38 3R A T FLBR & B PR T AR i v s S Al R
WL E TR R A B T A, )
TE I IE R B 2R AR A o Hp 2 R AT I 22 0 S B IR
g & A 5 ke, BLEAT EIE /N 4R s LA G
ARSI SR S I E 2 e ST

A S5 B PH A AR A 4 7 S B B S O
o IS B NI R N 13 R S W e
AR A2 IR BB LR A, N 2
IR EE N K BIBH , 51 k03 6 L BH s R B 4 DU B i B¢
HAs s FTT T3 R A, Bl 4%, — ) g B Ak
R ML T R 2. SN E  RR M
FEWD , BH A= B A 5 R B AT 3 TRLAE 0, B R AR R Al
FINTITAS 7 L Bl B A4 3 L6 5 50 Bk AL I M A
=2yt Ak 2y . AR R AR 25 MR, R ORI 20k i
2y o BRAR 24 B ST UE S, RE R R A IS M B R AR
FHUE R0 a0 P T 4 M 35 2R A 4 0, DT BEL BT 7L AR
Ii 1E JR 5 R R R R R A A BE B B A 0 BRUCEL R A 1
A PR AT R 43 PR RE B RT3 4 ) PI3KY/AKY
mTOR {55 538 #% 4 5 it J53 40 g ) 2B 3 i 1= £
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