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Abstract; Objective

related insomnia ( BCRI) based on network pharmacology and animal experiments. Methods

Suanzaoren-Yuanzhi drug pair for treating BCRI were screened through TCMSP database,

To explore the mechanism of Suanzaoren-Yuanzhi drug pair in the treatment of breast cancer

The core targets of

HERB database, and

— AR AR T R w2

DisGeNET database. The STRING database was applied to construct an interaction network diagram of the core target
proteins for the treatment of BCRI with Suanzaoren-Yuanzhi drug pair. The core targets were subjected to GO and
KEGG enrichment analysis through the Metascape platform. Sixty mice were divided into control group, BCRI group,
Suanzaoren-Yuanzhi drug pair group, diazepam group, Suanzaoren-Yuanzhi drug pair+1.Y294002 ( PI3K inhibitor)
group, with 12 mice in each group. The control group mice were only used to establish a breast cancer model, without
the BCRI

models were established using the method of breast cancer modeling + chronic unpredictable stress + intraperitoneal

undergoing chronic unpredictable stress or intraperitoneal injection of cyclophosphamide. In other groups,

injection of cyclophosphamide. After successful modeling, administration was performed once daily for 7 consecutive
days. The latency and duration of sleep in mice were detected. HE staining was used to detect hypothalamic pathology.
ELISA was used to detect the levels of 4-aminobutyric acid (GABA) and 5-hydroxytryptamine (5-HT) in the hypotha-
lamus. QRT-PCR was used to detect the mRNA expressions of brain and muscle arnt-like 1 (BMALI) and circadian
locomotor output cycles kaput ( CLOCK) in the hypothalamus. The phosphorylated phosphatidylinositol 3-kinase
(p-PI3K) and phosphorylated protein kinase B ( p-AKT) proteins in the hypothalamus were detected. Results The
core targets for the treatment of BCRI using Suanzaoren-Yuanzhi drug pair were AKT1, TP53, TNF, ALB, HIFIA,
STAT3, ESR1, BCL2, HSP90AA1, CASP3, PPARG, HSP90AB1, MAPK3, TGFB1, MMP9, MTOR,

CCNDI1. GO enrichment analysis for the aforementioned 17 core targets revealed that the cellular component ( CC) of

and
Suanzaoren-Yuanzhi drug pair for treating BCRI comprised 23 entries, the molecular function (MF) comprised 47
entries, and the biological process ( BP) comprised 211 entries. KEGG enrichment analysis identified 116 pathways,
predicting that the PI3K/AKT signaling pathway might be a crucial mechanism for Suanzaoren-Yuanzhi drug pair in the
treatment of BCRI. Animal experiments indicated that, compared with the control group, the pathological damage to the
hypothalamus of mice in the BCRI group was severe, the sleep latency extended,
levels of GABA and 5-HT decreased, the expressions of BMALI and CLOCK mRNA, and p-PI3K and p-AKT proteins
in the hypothalamus were reduced (all P<0.05). Compared with the BCRI group, the pathological damage to the hypo-

the duration of sleep decreased, the

thalamus of mice in the Suanzaoren-Yuanzhi drug pair group and diazepam group was reduced, the sleep latency shor-
tened, the duration of sleep increased, the levels of GABA and 5-HT incresed, the expressions of BMALI and CLOCK
mRNA, and p-PI3K and p-AKT proteins in the hypothalamus were elevated (all P<0.05). LY294002 reversed the
effects of Suanzaoren-Yuanzhi drug pair on hypothalamus pathology, neurotransmitter and circadian rhythm in BCRI
mice. Conclusion Suanzaoren-Yuanzhi drug pair can improve the hypothalamic pathology of BCRI mice, promote
neurotransmitter balance, restore circadian rhythm, and improve sleep. Its mechanism of action may be related to the
regulation of the PI3K/AKT pathway.
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Figure 1 Protein interaction network diagram of common targets of Suanzaoren-Yuanzhi drug pair in BCRI treatment
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Figure 2 Protein interaction network diagram of core targets of Suanzaoren-Yuanzhi drug pair in BCRI treatment
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Figure 3 GO enrichment analysis results of the core targets of BCRI treated by Suanzaoren-Yuanzhi drug pair
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Figure 5 Hypothalamic pathology of mice was detected by HE staining, and the arrows indicated neuronal vacuolation ( x200)
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5-HT 7K FBFEAK (Goapa = 27465, Papa <0.001 ;5 g4 ppr =

31.080, P, ,;<0.001) ; 5 BCRI 44 [t , FR A~ -1
B2y xF /B BB GABA | 5-HT 7K F- Ft i
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(Gonpn = 18.558, Pirnn <0.0015 g, =25.244 P, < 2.8 BE{=-i&EZ53 3¢ BCRI /MR T i

0.001) ; 5 BCRI 41 AH He, Ho v 7 4 /N BT B i
GABA , 5-HT 7K F T & (goupa = 19. 053, Pps <
0.001 ;g5 p = 24.660 Ps ar<0.001) ; HREA " - &
XA LL , R A~ - 2 35 25 % + LY 294002 21 /) B
TG H GABA | 5-HT /K FFEAK ( goupa = 7176,
P <0.001; g5, =11.382,P,,,<0.001) , L 2,

#2 AH/NEUT Il GABA (5-HT /K- UL
Table 2 Comparison of GABA and 5-HT levels
in hypothalamus of mice in each group

28 531 GABA/ (pmol/L) 5-HT/(ng/mL)
X 20 1.68+0.11 4.19+0.18
BCRI 4 0.57+0.05" 2.060.12"
FRA~ —im AR 2y X 4 1.32+0.10* 3.79+0.18*
PG P2 1.34+0.12" 3.75+0.19"
%2;91400;;’iﬁ+ 1.0340.10% 3.01£0.164
F 105.533 151.086

P <0.001 <0.001

1 *P<0.05 vs. XF B4 ; "P<0.05 vs. BCRI 41; 4P<0.05
vs. PR —m 25 %4
27 BREC-iZEAXX BCRI /MR T By

BMALI1,CLOCK mRNA 3i& #2501

5%t B8 41 A0 e, BCRI 4/ B F Bl
BMALI ,CLOCK mRNA FikFEAK ( gy, =25.158,
Piyiart <0.0015 g ok = 48.078, Pryocg <0.001) 5 5
BCRI ZH #H M, R 24~ — it 75 245 % 2H /8 B R i v
BMAL1 ,CLOCK mRNA Fik T ( gpyar, = 16.772,
Piyiar; <0.0015 g ook = 28.603, Py oo <0.001) 5 55
BCRI ZH AH ., M 74 3 2 /)y BUT il BMALL
CLOCK mRNA A THE (guyar; = 17655, Pyyar, <
0.001 ;g ok =29.820 PCLOCK<O 001) ; HRAA " -t
2T L, R A - 7 25 X + 1Y 294002 41 /)N
FL T i P BMALI, CLOCK mRNA # ik [& ik
(gpmat = 7062, Pyyay <0.0015 goocx = 14. 606,
Peock<0.001) , WL 3,

#3  H4/NEF i BMALL ,CLOCK mRNA 3k i
Table 3 Comparison of BMAL1 and CLOCK mRNA
expressions in hypothalamus of mice in each group

2157 BMALI mRNA CLOCK mRNA
oy kil 1.00£0.00 1.00+0.00
BCRI 41 0.43+0.04" 0.21+0.02"
(P& S TP 0.81+0.07* 0.68+0.05*
PGP 0.83+0.08" 0.70+0.06"
?f?‘;g%o_o]fgg%x I+ 0.65:0.05%  0.44£0.044
F 89.961 327.704

P <0.001 <0.001

. *P<0.05 vs. % B4 AP<0.05

Vs. @A{m’f; LALJ\ﬁjXTQE

*P<0.05 vs. BCRI 4 ;

PBK/AKT #EREBRIEMNZM

5%t B0 AR HE , BCRI 44/ R Fe i p-PI3K
p-AKT 2 R IBREMR (g, px = 19.840, P, 15, <0.001
qyaxr=32.249 P, ,41<0.001) ; 5 BCRI AL, FR A
{2 R A/ Fe il p-PI3K  p-AKT & [
RIBTEE (qppnx = 13.766, P o <0.0015 g, er =
20.466, P, 5 <0.001) ; 55 BCRI ZLAH LY , 3 PG P4/
BT FEiBiHh p-PI3K  p-AKT 2 [ &5 FF 5 (g, psx =
12.956,P, l,m<<o 00134, \er =21.706, P AKT<o 001) ;
SRR - R 2 X AU e, R A - I i 2 X +
LY294002 21/ LUK FefisiHf p-PI3K  p-AKT & 3R
IRFEME (G = 5668, P, pis <0.001 5 G, er = 9.923,
P, r<0.001) , WLIET 6 FIZ 4,

Mr/1
p-PI3K D s G S S | 270’

PIK W S S S - 2710

p-AKT WD === Summs e s G (x|’

Akt D D S S . 6010

GAPDH 4D G0 4 G 4 /-0

m Ey op BEF
i) R
—

6 Western blotting xll/NEUF Feiii p-PI3K p-AKT &
Figure 6 Western blotting analysis of p-PI3K and p-AKT pro-
teins in the hypothalamus of mice

T4 FUUNF B p-PI3K p-AKT 7R [ %3k A
Table 4 Comparison of p-PI3K and p-AKT proteins expressions
in hypothalamus of mice in each group

20 51 p-PI3K/PI3K  p-AKT/AKT
X HEZH 0.86+0.08 0.65+0.06
BCRI 4 0.37£0.03*  0.13+0.01"
PR A~ — e R 2 % 4 0.71+0.07*  0.46+0.04"
HLPE PR 0.69+0.06"  0.48+0.04"
%‘Yfg 1002 éﬁ‘%xﬂ 0.57£0.05*  0.30+0.034
F 54.754 149.346

P <0.001 <0.001

b *P<0 05 vs. X HRZH ; 4P<0.05

VSs. @ﬁ@’f Au\AEXTQH

*P<0.05 vs. BCRI 4 ;
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