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Mechanism of Guishao Yunpi Decoction in Prevention and Treatment of
Mammary Gland Hyperplasia Based on PTEN/PI3K/Akt Signaling Pathway
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[Abstract] Objective: Study on the mechanism of Guishao Yunpi decoction in preventing and treating
breast hyperplasia based on phosphatase and tensin homolog (PTEN)/ phosphatidylinositol 3-kinase (PI3K)/
protein kinase B ( Akt) pathway. Method: Seventy SPF-grade SD rats were randomly assigned into blank group
(n=15) and modeling group (#n=55). The mammary gland hyperplasia model of liver stagnation and spleen

deficiency was established by the comprehensive modeling method (hunger and satiety abnormality + tail
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stimulation + estradiol benzoate + progesterone) , and then 5 rats were randomly selected for model verification.
The modeled rats were then randomly assigned into five groups: model group, positive control (4 mg-kg'-d"
tamoxifen) group, and high-, medium-, and low-dose (17.2, 8.6, 4.3 g-kg"'-d"', respectively) Guishao Yunpi
decoction groups, with 10 rats in each group. The rats in the blank group and model group were given
10 mL-kg'-d" distilled water, and those in other groups were orally administrated with corresponding drugs.
After 30 days of treatment, the general living conditions of rats were observed, and the thickness of breast tissue
was measured by an ultrasonic diagnostic instrument. The open field test was carried out for behavioral
evaluation. The levels of B-cell lymphoma-2 (Bcl-2) and Bcl-2-associated X (Bax) in the breast tissue were
determined by enzyme-linked immunosorbent assay (ELISA). The mRNA and protein levels of PTEN, PI3K,
and Akt in the breast tissue were determined by Real-time fluorescence quantitative polymerase chain reaction
(Real-time PCR) and Western blot, respectively. Result: Compared with those in the blank group, the rats in
the model group were irritable, curled up in clusters, and showed positive behavior in the open field test. The
modeling led to nipple swelling and increased the breast thickness (P<0.05). Moreover, the modeling elevated
the level of Bcl-2 and lowered that of Bax in the breast tissue (P<0.05), down-regulated the mRNA and protein
levels of PTEN, and up-regulated the mRNA and protein levels of PI3K and Akt (P<0.05). Compared with the
model group, drug administration relieved the general survival state, the degree of nipple swelling, and the
positive behavior in the open field test and reduced the breast thickness (P<0.05). In addition, drug
administration reduced the level of Bcl-2 and increased that of Bax in the breast tissue (P<0.05) , up-regulated
the mRNA and protein levels of PTEN, and down-regulated the mRNA and protein levels of PI3K and Akt (P<
0.05). Conclusion: Guishao Yunpi decoction can improve the general living conditions and alleviate the
mammary gland hyperplasia of rats with the syndrome of liver depression and spleen deficiency, which may be
realized by the regulation of the PTEN/PI3K/Akt pathway.
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2.7 IR G g W B vk (ELISA) I Ok B2 AR
HLV5 W Bel-2 Bax & BUALAR4140.1 g,
i A Bl 2 £k 2% vh W (PBS) 0.9 mL, il 7 7L AR 41 214
W, 80 (73 3 000 r-min™, B i) 10 min, 2.0 2F
218 em) B L35, ™ 4% ELISA 257 & #8515 A B 4G )
a5 o

2.8 Real-time PCR £ | K R 7L I 41 21 h PTEN .,
PI3K . Akt mRNA F&ik/KF HWFLRAL0.1 g,k
JHZH 2 58 RNA $2 B ) & il 4 40 2 rp 5 RNAL T
SE RNA W (WG A,e/Ay 16 1.8 ~2.0) 0 K 1
T W 25 8 v S iR R B0FF RNA U 510 cDNA
PL# PCRY G S, 51 ¥ £ AW TR (KiE) A
BROS mL A, W3 1. L) GAPDH 1R i N 2 3k
PR, SR FH b 1 030 2% 5 w4 184 3 700 6 7™ s e HR U0 B A
AR P A R D SR AT 1S (95 °C S M 5 min,
94 °CZE £ 10 5,60 °Cil 'k 30 s .40 M15FF ) . 155 H
) 35 PR PN 2 56 TR A 0 A B (L ( C) L, SR FH 23]
BOH B 1 mRNA M X F AR,

*z1 5|HFE5

Table 1 Primer sequences

519 JFE1(57-3") K JE /bp

GAPDH |l GGAGATTACTGCCCTGGCTCCTA 150
Tt GACTCATCGTACTCCTGCTTGCTG

PTEN |3 CCAATGGCTAAGTGAAGACGACAA 197
Tt CATAGCGCCTCTGACTGGGAATA

PI3K 3 CTGGAGAGCTTGGAGGACGA 159
Tt TCGCAAGAACCAGAATAAGAAGTG

Akt |9 ATGGACTTCCGGTCAGGTTCA 126

N GCCCTTGCCCAGTAGCTTCA

Iy HT L S BT AS B LA X + 5 Fon L 2 4] bR SR
PN R Ty 2200 0T, 7 25 FF I SR B/ 3k 2 Sk
(LSD) K%, J5 25 A 55 i) R A Tamhane's T2 7 £ 5 |
P P<0.05F/mEZFBAGIEE XL

3 &R

3.0 HHARBR—BAER SHRAE  IEH AR R
RS R, B BOREIE AR ek, 2k
LR L B R R RUAE AR S 25 B LM R
NLIRG% By 22 W IR B AR T ek 2% L 1
B ABE A D, ALk G, B, & TRk,
DA i R B 3o A EsF ] B T E ;R A A L A
5 25 41 KRR AR RS R ) B2 3 s, LSk o i B
WM. AATBMA BRSO RO R UL
o 7 4

3.2 XFFLARIG A R BFLAR AR ARIE B2 5 IE
2 LA, BT 2 K R LR R A B I 19 RS (P<0.05) 5
SRRV LB, 45 2R 24 AR R L IR R A B AN T R
AR AT 38 R e | b ) S 20 L B AR ] G AR
H(P<0.05). WFE2. A1,

F2 ABEMH IR E KR IR S A (v,

n=10)

Table 2  Effect of Guishao Yunpi decoction on thickness of

mammary glands of mammary gland hyperplasia rats (x£s,72=10)

4151 Fim/g-kg'  FLARBRARJIZEE /mm
IEH 4l 3.53+0.35
H 10 20 5.30+0.58"
A5 IR b 5515 25 21 0.004 4.56+0.60”
VAT 32 9373 e ) 21 17.2 3.93+0.41%
VAT 32 97 T o 21 8.6 4.43+0.43”
AT 32 197 A1 ) 5 21 43 4.73+0.62

2.9 HHRPEEE L (Western blot) £ I K FLFL AR
U4 PTEN \PI3K \ Akt .p-Akt 85 FH Rk KF L
FLARA 21 0.1 g, in A 2L (PMSF+RIPA) Ji5 21 ¢
B0 EYE A BCA g a7 & I 7 4R vk
JE I s x ARG b ) A 2R AR R TR Y TR
i 958 I L K 43 T A B 1T (80 V) 5 i FH BB S5 AN BE B8 2R
T PVDF#E F (120 V,2 h) ;38 K b % 48 1] b
W (TBST+ i g W5 k) & M 2 h, ¥k B (3 K,
10 min/iK ) ; B —$0 (4 °C, 12 h; Bo A B LA 1
1000), [a] E Y M F — P (1,2 hy PR B L
51 1:5000) , [A] F VR ; KOG (A (B R AE LLBC ) &
O, KB, 4 ] Tmage T4 A 43 7 £ .

210 Sit*Jrik SR SPSS 24.0 G T 8 fF v 47
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T - 5 0F 4 BV P<0.05 5 5 4 5 21 1L 45 Y P<0.05 (3£ 3-% 5
[A])

3.3 XFLARMGAE K BRFLIRA LRI A IE
B K RUFL IR A U R R D LR S A T M AT
UL B A R T R W) Tk S g i 5 AR
HARRFLIRA LN PR3 2, B K ZLIR
ke, MV TR B R, N R L K S A
R 20 B, 45 465 24 20 KRR PL O s B o A O [
WO MR ARE H D FUIR S Y kR LR S
B Sy WA D I AT A A T TBUR AE AR B
ROCER U HEH B E . WK 2.

3.4 X FLARIG AR KR FL IR A1 2151 W P Bel-2 \Bax
TR SRR A g AR K R PR
W Bel-2 % & B # T, Bax & & W K (P<
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WAL R AL B BRI AL C MR R fth 55 15 25 41 DL AAT 2 19
A A B UAAT 32 1937 v ) A F A AT 8 0 (R A (R 2

.

[ 3 [A] )
B 1 JA%IEER5 X P BRI £ K RELR R IEE A
Fig. 1  Effect of Guishao Yunpi decoction on thickness of

mammary glands of mammary gland hyperplasia rats

0.05) ; SERIZH #4543 25 A FLIRH 2P Bel-2 &%
g AN AR AL, Bax T EAFREE TS, 2546 W
WG L (P<0.05), W3,

3.5 RFFLBRHG AR OR BUFL IR 2H 21h PTEN \PI3K | Akt
mRNA L KK 5 IE 5 4 8, BB R
SLFL IR 20 40 b PTEN mRNA %3k B & F i , PI3K .
Akt mRNA 5] 8 T+ 5 (P<0.05) ; S5 HEAY AL LA,
Ko 5 L FLIR 41 4% PTEN mRNA 235 W B 7H &,

B2 3%iE
(HE,x100)

R A BEERRIABREALAFREEZNTHNEZM

Fig. 2

Effect of Guishao Yunpi decoction on histopathological
changes in mammary gland tissue of mammary gland hyperplasia

rats (HE, x100)

x3 ANEZRGNFABREBEEXRABRARAI RS Bel-2.Bax &
EMNHI (X+s5,n=6)
Table 3  Effect of Guishao Yunpi decoction on content of Bcl-2

and Bax in homogenate of mammary gland tissue of mammary

gland hyperplasia rats (x+s,n=6) ng-g’
2090 Fl /g kg Bcl-2 Bax
ERA 65.70+8.99  152.74+20.65
LR 4] 130.38+22.55"  63.57+14.81"
M TR b 55 1 25 21 0.004 95.25+18.06% 93.38+17.69”

YAAT 32 1837 v 77 4 17.2 82.50+13.93% 121.86+17.39%

IFAT 32 9 7 vh R A 8.6 92.47+10.82%)  95.78+18.04”
AT 32 14 ) e 41 43 143.10£10.64  71.85+17.73%
PI3K . Akt mRNA ik i T (P<0.05). WFE 4,

F 4 VAR ERRIF S FLARIE £ K R IR AL PTEN PI3K Akt mRNA RiA K FEH I (x+s,n=3)
Table 4 Effect of Guishao Yunpi decoction on expression levels of PTEN, PI3K and Akt mRNA in mammary tissue of mammary gland

hyperplasia rats (x+s,n=3)

21 51 Fl /g kg PTEN PI3K Akt
A2 0.36+0.07" 1.92+0.11Y 2.14+0.11"
Mk 2 Al 55 5 25 4L 0.004 0.72+0.06 1.60+0.15> 1.67+0.13
YA AT 32 1817 s 77 e 17.2 0.84+0.06 1.37+0.09% 1.51+0.13%
YT AT 32 837 b ) e 8.6 0.67+0.08% 1.56+0.07% 1.70+0.12
AT 32 97 157 1 A 43 0.52+0.08% 1.78+0.11 1.86+0.11

W HAS mRNA k1

3.6 XF FLR B AR R BUFL I 4 21 b PTEN, PI3K .
Akt p-Akt 8 H K BK 2 m 5IEH 4 AL,
B 20 K BRFL AR 40 41 PTEN 2K 2 5 0 W T 94,
PI3K \Akt.p-Akt 2 1k ¥ W] B T+ i5 (P<0.05) 5 5

BERY 20 L A, A AT i 9 e R B A FL IR R
PTEN%E%%%E%% PI3K . Akt.p-Akt & 13
KRR A AT 2 IR T AR & 4 PI3K Akt 2K
M5 8 NI (P<0.05), W5 K3,
< 117 -
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x5 PYHSHFNIIREEXRIIRAL T PTEN PI3K Akt p-Akt B B RKiEKFEHFN (x+s5,1=3)

Table 5 Effect of Guishao Yunpi decoction on expression levels of PTEN, PI3K, Akt and p-Akt proteins in mammary tissue of mammary

gland hyperplasia rats (x£s,n=3)

21 5 /g kg PTEN/GAPDH PI3K/GAPDH Akt/GAPDH p-Akt/GAPDH
I EE 0.80+0.03 0.86+0.05 0.94+0.13 0.49+0.04
TR 2 0.49+0.04" 1.61+0.05" 2.05+0.10" 0.75+0.03"
R i b 55 5 4 0.004 0.54+0.06 1.2240.01% 1.310.09” 0.63+0.02%
VAT 32 143 v 7 2 17.2 0.70+0.05% 0.89+0.02 1.09:0.07% 0.61+0.02%
VA7 32 g vh )k 2 8.6 0.58+0.03 1.11+0.02% 1.39+0.07% 0.64+0.01
VAT 32 N7 A% 57 2 43 0.50+0.05 1.19+0.03” 1.57+0.08> 0.68+0.04

PTEN WD S S G S a—

A B C D E F
B3 &AARIIREL SR PTEN,PI3K Akt p-Akt T 5B ik
Fig. 3 Electrophoresis of PTEN, PI3K, Akt and p-Akt proteins

in mammary tissues of various groups of rats
4 itig

FLRBG AR R VR LAY B A v L
PR 2 B LA B0 s XU 7L B JE 30 kA O FE o AR
B 2 FRS R R A LR S A AR 44 TAR AR HG i PR
FEE R, R T B s LR AL A FLE
“FLrh AR AR E B - T GE R TR IS )
=R TE T 9 i 2Z 18], A B T 9 2 e o 7 i
Wi - 32 fE OO BHIE N E A D IR = - FLE, HIE A T
EFLZ b ol 8 Z W A R TS L QA% 2
K HAE IR 5 AR B 2 iR L AR AR i PR ORE AR R
A —F, B LS A A AL R O % A i Ok
AL, I PR IR 2 DL BRI 2 2k i AT e ih , K&
Il R AT 5 0k S5 i AT B L 224X 3R O 38 38 IR o7 LR
VPR VAT E

(AR ER) = (HZO I ERE FL KR,
NASHUPE T3, 28 T 3, 1S ol JUT 388, JER A T 2%, LA 3K
JR B S L ANAT 3% 4 25 DAY G AN, BH B 22 il 2 s, B
A PG AR I o DLAS R OIS AR R FL B R S
SRR E R A BV . EH L E AR 7L Y
AR PR RN FERZ TSRS AL+
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VIIF R 56 K, BF F2mi bt g A<t , FL 5 o 4T DG Bk
wY., TAHNBERINRNEZEEZ MR Z %
TR ZL 2 M, DLUH 22 5% 10 B 22 25 DL 3R A4
e JHL T 3K 3 g, DA 38 B 22 G B SRR LR N
I MK A 3 A TT R 0 L AL RGO R R
MmAEZ IR, B RKEZHE, R s, 5 Eh, nE
By R EL M RE W R S AR TE S o 5 Ab
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