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Xiaoyaosan Intervenes in TH/ADRA2A Axis of Sympathetic Nervous System to Improve Abnormal
Glucose Metabolism in Chronic Sleep Deprived Mice

LIU Liping, SHEN Hongsheng, CHEN Guan, YUAN Ling, CUI Xiaoxue, ZHANG Ting, CAI Juan,
LIU Hongbin*(Tianjin Institute of Medical and Pharmaceutical Sciences, Tianjin 300020, China)

ABSTRACT: OBJECTIVE To explore the mechanism of Xiaoyaosan in improving the abnormal glucose metabolism in
chronic sleep deprivation(CSD) mice based on tyrosine hydroxylase/alpha-2a adrenergic receptor(TH/ADRA2A) signal pathway.
METHODS Fifty six-week-old male C57BL/6 mice were randomly divided into two groups: 10 in the control group and 40 in
the model group. The rats in the model group were deprived of sleep for 4 weeks by the method of multi-platform water
environment. Fasting plasma glucose(FPG) and body mass were measured once a week for three consecutive weeks. Then,
according to FPG, they were randomly divided into four groups, namely model group, guanethidine group(30 mg-kg™'-d™") and
Xiaoyaosan low and high dose groups(33.88, 101.64 g-kg™!-d™!). After grouping, continue modeling for a week. Then the drug
was administered for 4 weeks. The control group and model group were treated with pure water of the same volume. Modeling
continued during the administration period. On the 53rd day, blood was collected from the tail vein for the glucose tolerance test.
On the 56th day, the expression of insulin(INS), noradrenaline(NE) and corticosterone(CORT) in serum was detected by ELISA.
HE staining was used to observe the pathological changes of pancreatic islets. Detection of co expression of TH and INS in
pancreatic tissues by immunofluorescence staining. Real-time PCR and Western blotting were used to detect the expression of
ADRA2A mRNA and protein in the pancreas. RESULTS In the process of CSD modeling, compared with the initial body mass,
the body mass of the model group mice decreased significantly at the end of the first week of modeling(P<0.05), and FPG
increased significantly(P<0.01). After administration, compared with the control group, the glucose tolerance of the model group
was significantly abnormal. The levels of NE, CORT and INS increased significantly(P<0.01), the expression level of ADRA2A

EEUE . Kl DA #FREZ SR A B &5 H (KJ20087)
{EZEN: XIFITE, &, i1, Bh ST 5 E-mail: glory 2004@126.com BEEE R, B A TR E-mail: jtss@sina.com
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mRNA and protein in the pancreas was significantly increased(P<0.01). Compared with the model group, Xiaoyaosan groups had
better glucose tolerance, the levels of NE, CORT and INS decreased significantly(P<0.05), and the expression of ADRA2A
mRNA and protein in the pancreas decreased significantly(P<0.05 or P<0.01). HE staining results showed that the number of
cells in the islets of the model group was significantly reduced compared with the control group, and the situation was improved
in all drug groups. The results of immunofluorescence staining showed that the protein content of TH in the model group
increased, and the expression of TH in each group decreased after administration. CONCLUSION Xiaoyaosan can improve
the abnormal glucose metabolism induced by CSD, and its mechanism may be related to the reduction of TH/ADRA2A

expression.

KEYWORDS: Xiaoyaosan; chronic sleep deprivation; glucose metabolism; tyrosine hydroxylase; alpha-2a adrenergic receptor
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Tab.1 Primer sequences of PCR

519 gl £ /op
ADRA24 L 5'-GCCTGCTCATGCTGTTCACAGTA-3' 176
T 5-CCAGTAACCCATAACCTCGTTGG-3'
GAPDH L 5-CCTCGTCCCGTAGACAAAATG-3' 133

T 5-TGAGGTCAATGAAGGGGTCGT-3'
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Fig. 1 Changes of body mass and fasting blood glucose of mice in the modeling group during the modeling period(x s,

control group n=10, model group n=40)

Compared with the control group, "P<0.05; compared with the initial value, 2P<0.01.

*2 HEHAN CSD/RMAEM XM E (X Ls, n=9 H 10)
Tab. 2 Effect of Xiaoyaosan on glucose tolerance in CSD mice(x =5, n=9 or 10)

15 F IfB/mmol - L
gkg! 0 min 30 min 60 min 90 min 120 min
X B ZH - 5.14+1.03 9.64+0.58 7.91+0.54 7.11+0.49 6.39+0.63
AT - 9.38+2.241 17.4742.45Y 13.61£2.26Y 12.93+1.65Y 12.85+1.24D
[ vy 0.03 6.86+1.342) 11.98+2.63% 11.8742.19 11.35+1.422 9.15+2.85%
TE 3 FOAR ) B 2 33.88 7.31+£2.632 14.69+2.983 11.78+2.38 11.05+1.34% 9.59+2.213
JH 3 A 7 ek 2 101.64 8.72+3.70 14.79+1.739 12.10+2.34 9.71+2.30% 8.18+2.07%

H XA, VP<0.01; SHEERIAI0E, PP<0.05, YP<0.01,

Note: Compared with the control group, "P<0.01; compared with the model group, ?P<0.05, ¥P<0.01.
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Fig. 2 Effect of Xiaoyaosan on the expression of serum CORT, NE and INS proteins in CSD mice(x*s , n=9 or 10)

Compared with the control group, "P<0.01; compared with the model group, 2P<0.05.
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Fig.3 Comparison of pathological results of mouse pancreas in each group(HE, 200x)
Position of the black arrow mark in the model group is the area where the number of cells decreases.
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Fig. 4 Immunofluorescence staining of TH and INS in mice of each group(400x)

Red-TH; green—INS; blue—DAPI.
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Fig. 5 Relative expression of ADRA2A mRNA(x £s, n=5)

Compared with the control group, PP<0.01; compared with the model
group, 2P<0.01, ¥P<0.05.
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Fig. 6 Electrophoresis of ADRA2A protein expression in
pancreas of mice

A—control group; B-model group; C—guanethidine group; D—Xiaoyaosan
low dose group; E-Xiaoyaosan high dose group.
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Fig. 7 Relative intensity of ADRA2A protein expression in
mouse pancreas

Compared with the control group, PP<0.01; compared with the model
group, 2P<0.05, ¥P<0.01.
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