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Effect of acupuncture on gut-brain axis-associated molecular
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Abstract: Objective To observe the effect of acupuncture on gut-brain axis-associated molecular profiles in
mouse models of cancer-related fatigue (CRF) after chemotherapy for breast cancer, and to explore the possible

mechanism underlying the improvement of CRF in breast cancer mediated by acupuncture. Methods BALB/c mice
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were randomly divided into blank group, model group, acupuncture group and sham acupuncture group. The tumor-
bearing mice subjected to chemotherapy were used to establish models of CRF after chemotherapy for breast cancer.
Acupoints including "Zusanli", "Sanyinjiao", "Baihui", "Guanyuan", and "Qihai" were selected for acupuncture, and
the mice underwent 30-minute treatment once a day for 14 days. The physical strength and fatigue of mice were
evaluated through general conditions, forced swimming tests, and open field tests. Western blotting was performed to
detect the protein expressions of inflammatory factors IL-1f, IL-6, and TNF-a in hypothalamus and colon tissues.
ELISA was used to determine the serum levels of CORT and ACTH associated with the hypothalamic-pituitary-
adrenal (HPA) axis. Results The immobility time during the forced swimming tests in the model group was longer
than that in the blank group (P < 0.05). Compared with the acupuncture group, the immobility time during the forced
swimming tests before and after the intervention was longer in the model group (P < 0.05). Besides, the immobility
time during the forced swimming tests in the sham operation group was longer than that in the acupuncture group
(P < 0.05). The scores of horizontal and vertical movements in the model group were lower than those in the blank
group (P < 0.05). The scores of horizontal and vertical movements in the acupuncture group were higher than those
in the model group and the sham acupuncture group (P < 0.05). The relative protein expressions of IL-1p, IL-6, and
TNF-a in the hypothalamus of mice in the model group and the sham acupuncture group were higher than those in
the blank group (P < 0.05), while those in the acupuncture group were lower relative to those in the model group and
the sham acupuncture group (P < 0.05). The relative protein expressions of IL-1f, IL-6, and TNF-a in the colon
tissues of mice in the acupuncture group, model group and the sham acupuncture group were all higher than those in
the blank group (P < 0.05), those in the acupuncture group were lower than those in the model group (P < 0.05), and
those in the acupuncture group were lower than those in the sham acupuncture group (P < 0.05). The protein level of
ACTH in the model group and the sham acupuncture group was higher than that in the blank group (P < 0.05),
whereas the protein level of CORT in the model group and the sham acupuncture group was lower than that in the
blank group (P < 0.05). The protein level of ACTH in the acupuncture group was lower than that in the model group
(P < 0.05), whereas the protein level of CORT in the acupuncture group was higher than that in the model group (P <
0.05). The protein level of ACTH in the acupuncture group was lower than that in the sham acupuncture group (P <
0.05), whereas the protein level of CORT in the acupuncture group was higher than that in the sham acupuncture
group (P < 0.05). Conclusion Acupuncture could mitigate the fatigue in mouse models of CRF after chemotherapy
for breast cancer, possibly by reducing the expressions of proinflammatory factors in the central nervous system and
the colon and modulating the dysfunction of the HPA axis, which may also be part of the mechanisms underlying the
roles of acupuncture in treating CRF.
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TE AN [A) 72 B2 (%) 98 51 9% = (cancer—related fatigue,
CRF)HEARY . CRF J& — Ff ¢ 9 AE 50 A 16 7 51
B, PEALALAR IE 5 I RERY 3R S A7 A 1 EWESE L OF
IR S W) A A LA ) R R S RN AR B . Hrp
HeZ YT IR B CRF R A0 70% ~ 100%, 1 H.
BB ZRE RO # W B EY . B R,
i 968 A9 AT RO AR A A0 R PR I 2%, A S PRl T
1 2% R R IR 18 B B, 5 1R 38 S E LA A
ML & AE S W7, 2 171 5 S50 X 9 S B e T e i — 3
R —"5 b B3 (hypothalamic—pituitary—adrenal, HPA )%
Urae s, M5 1k CRFP ., K i BFFEUESE , i 8 £k

22

RE SN, 7 38 40 M 4 R - 18 (Interlenkin—
1B, IL-1B) .1IL-6 N i 98d 3R BE ] T — o (tumor necrosis
factor o, TNF—a) S5 412 98 PRl R 3K K- Ty o B4h,
A WEFEIT, i A7 TR IR I N 57 R 2 RE , 2L
IL-1B . IL-6 \ TNF—o S5 HHX P £ 58 R 514, i 7 |
i B2 BT (Cortisol, CORT) A W 1= Ji B Jo I8 28 Rk
# % (corticotropin-releasing hormone, CRH) | fi& & I
MR Bz Ji i % (adrenocorticotropic hormone, ACTH ) %5
HPA filAH SC PR 3RA 25 6L, I8 = e R
BB BT 2 BT 4 A AR E 7 Y — el
YWIARTT I L — T T2 0 T I R S S )
B AR YT I ik o AHSCHIFSE RS2, B0 mT 3 i i



H8

XA, A5 BRI FURRR YT 5 i R e 2 AR N BV — il R G R 7 145 )

T T JAE | X SR AE Be A B e T RE R 5 i 3H
PR A 2L, KA AR AR AS A B8 IR IR T 51k
(AN RS P e % B A Y. 2 A AT T O
B, 38 o A2 ) LM AT I R = AR /N BB A =
L E AN RS SN R VA VAL B RuR | i 7 B |
PRI 2 A 2 SN B B A A R O R
PR 5 07, b s L IR AL 97 51 A 8 = R IR
73 A8 SCHR AR E BRI AT B FLIR O CREF S Y% =
AR, B R AR R i AR ORI AT R
o 1 — il A SR CREF RO . AP 58 i &2
il LR R AT J5 CRF /N BRUBE A, UL 88 41 il i = B |
=AZE A2 R0 RSO CRF /N RUT il A4
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AGZAHE]) , RPMI-1640 15 772 3 (b U 2 3 R A R
A RO AR G (LS BIZAF]) , PAGE B
PR ] 253K ) & (g HERE A R A R A F]
BCA & 1l il i) & (bt R ERMEARA R ,
ECL B8 LW ( LA AR AR AR,
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0.5 em &by = F2E” I J5 77 1 em &b “ 56587, JBF
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43 90 TR AL S v HORTF 114 d R R A
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17 RS BB AN Z /N 6 K A i 39 H
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KB 3 B FH)

4151
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_ T2 B4y T B 55
- THg  THRE TR TR
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BT sl 2H 433+£95 295+49 114+35 7229

- ilZH 453+97 412+88 13140 11.6+3.7
FAE 0.212 4.673 0.304 4305
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R4 BHEANETERARIL-1B.IL-6.TNF-a EH
HMFRIEELE®E (n=8,xxs)

2151 IL-1B TNF-a IL-6
2 0.24 +0.07 0.41 +0.01 0.32 +0.03
LW 0.41 £ 0.06 0.49 +0.01 0.44 +0.05
TR 0.84 £0.08 0.74 £ 0.02 0.78 + 0.01
it 2 0.82 +0.05 0.79 + 0.02 0.79 + 0.02
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2157 -1 TNF-a 1.6
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Bz 0.42 +0.03 0.46+0.10 0.44 £0.12
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(P <0.05) ; &1 il 41 ACTH 2 4 7K - Ik i &t il 41
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2 HA 82.47 +3.17 666.39 + 109.34
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[ EivE) 135.72 + 12.92 107.12 = 39.01
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FE 52204 15.848
P1E 0.000 0.000
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