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[ Abstract] Objective: to explore the mechanism of modified Tianwang Buxindan in improving
abnormal glucose and lipid metabolism in mice with chronic sleep deprivation from the signal pathway of orexin
A/ orexin receptor 1 (OX1R). Method: The 50 6-week-old male C57BL/6 mice were randomly divided into
blank group , model group , estazolam group and Tianwang Buxindan low and high dose groups , for ten mice of
each group. Except the blank group, rats were deprived of sleep for 8 weeks by the method of multi-platform

water environment. In the last 4 weeks, Tianwang Buxindan (8.5,17 g-kg"')and estazolam solution(9.1 mg-kg")
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were given to the stomach, and the blank group and the model group were fed with pure water of the same
volume. The food intake and body weight of mice were measured twice a week, on the 49" day, blood samples
were collected from the tail vein for glucose tolerance test (GTT) , on the 52" day for insulin tolerance test
(ITT), was used to detect the expression of total cholesterol (TCH), triglyceride( TG )and free fatty acid( FFA)
in serum, and enzyme-linked immunosorbent assay (ELISA) was used to detect the expression of orexin A in
serum and hypothalamus. Real-time fluorescence quantitative polymerase chain reaction (Real-time PCR) and
Western blot were used to detect the mRNA and protein expression of OX1R in hypothalamus. Result: After
administration, the food intake of mice in each group was different, compared with the blank group, the body
weight of model group was significantly reduced (P<0.05) , the glucose tolerance was significantly abnormal,
and the TCH, TG, FFA values were significantly increased (P<0.01). The expression of orexin A in serum and
hypothalamus increased significantly (P<0.01) , and the mRNA and protein expression levels of OXI1R in
hypothalamus increased significantly (P<0.01). Compared with the model group, the body weight of each group
of Tianwang Buxindan was significantly increased (P<0.05) , with better glucose tolerance and insulin
sensitivity, TCH, TG, FFA values were significantly reduced(P<0.05,P<0.01), accompanied by serum and the
expression of orexin A in the hypothalamus was significantly decreased (P<0.05, P<0.01) , the mRNA and
protein expression levels of OX1R were significantly decreased (P<0.05, P<0.01). Conclusion: Tianwang
Buxindan can protect mice from abnormal glucose and lipid metabolism induced by chronic sleep deprivation,
and its mechanism may be related to the down-regulation of orexin A/OX1R signal expression.
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- 45 AR N B i T 5 0.5 U kg 98 5 (AR BE
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Table 1 Primer sequences of PCR

514 751 K B /bp
OXIR |} 5'-AGAGAGCAGAGAGCGTTGTAAACC-3’ 116
FiiF5'-TTCACAGGGACACATTGGTGC-3"
B-actin |7 5'-GGCTGTATTCCCCTCCATCG-3' 129

T 5 - CCAGTTGGTAACAATGCCATGT-3'

- 123 -
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B3R INA =Bt (1:1 7 ) ZE M H 1 h; PBST B 3
T | TR G ) X O i i T R A
Image Pro Plus #1155 4 257l I BEAH

2.3 Geila At SR A SPSS 19.0 Gt ik ik 41 4
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P AR B0 IR 3R 7 22 43 i, OF iE AT O 22 ) o M A
5, P<0.05 KR 25 A G5 L.

3 #R
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BB, ZREHEIT¥2E N, SRS HAK
BEB A AR E ST SRR R, R E A
O AMBEREER,HER LSRR X
W2,

3.2 X CSD /NG A2 Bl A R) 4R 45 A
NIRRT A TS A28 d A, A HA E,
R IR0 20 A R B AR (P<0.05) 5 SRR A e A, K
A O PE S 2N B BT & W] (P<0.05) .
W33,

3.3 XF CSD/MRAE A A sz 5 mdlll
B, GTT MR AR 8 21 /) BRI W 76 AN (] s ] o503

x4 REMOAXCSD/INREEREMZ M (i+s,n=8)
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Table 2 Effect of Tianwang Buxindan on food intake of CSD mice

(x+s5,n=10) g
4151 Fik/g-kg!  HERLRET BT hZh28dE
A 2424042  3.15£0.23  3.44+0.19
T 2.46+0.51  3.44+039  4.05+0.42
By 9.1x10*  2.53£0.39  3.47£0.50  3.72+0.46
KEAMOTH 8.5 2.48+0.80  3.53+0.92  3.76%1.03
17 2514035  3.43+0.27  3.60+0.27

K3 REWMOLAX CSDIREREHEN (X£s5,n=10)

Table 3 Effect of Tianwang Buxindan on weight of CSD mice

(x £ 5,n=10) g
28 51 FlfE/g-kg!  IEBIHT 25 2 i %2528 dJi
g 21.15+1.12  27.67+1.20 33.69+1.19
A A 22.18+0.96 24.72+0.93 27.19+1.35"
B E] 9.1x10*  21.43+0.84 27.24+0.76 31.77+0.77>
KEAMOFE 8.5 22.08+1.27 28.15+1.52  29.54+0.822
17 21.46+0.90 27.84+0.79 31.24+1.44%

W52 AL A D P<0.05 ;s SRR A L 2 P<0.05

R (P<0.01) , FLIBE i S RN AR e s 7 ITT
T B 3 S B B 60 min S5 IUBE b TR R
FOrEr . SRRV S, GTT MK K F 40 145
2 1A% TE AN [5] B T T A o W A T AR T
ITT 038 s 5 IR 5 R 60 miin J 14 b T 3
R PG, 120 min J5 i B (5 9T &2 % MK (P<0.05,
P<0.01) . FEWI R TN PF45 24 B A 04 1 3 %0 8
Tiif 32 1 B B R U . W3R 4,5,

Table 4 Effect of Tianwang Buxindan on glucose tolerance in CSD mice (x+s,n=8)

1fil B /mmol- L'
20 5 Fl /g kg!

0 min 30 min 60 min 90 min 120 min

A 5.68+0.08 9.76%0.19 7.71%0.52 7.03+0.21 6.1420.04
F Y 8.51+0.24 17.65+0.47Y 14.93+1.38Y 13.69+0.94" 12.48+1.17Y

3w 9.1x104 6.61+1.30 16.11+1.81 13.27+2.03 12.55+1.10 11.83+1.49

REOH 8.5 6.5440.22 14.17+0.662 12.63%0.68 11.30+0.53 10.4140.65
17 6.29+0.45 13.26+0.722 10.84+0.812 9.19+0.41% 8.75+0.112

W 5 AS AL D P<0.01; S I L4 2 P<0.05.

3.4 X CSD/NEUBMEsZm 525 (4l A
TIZH/NEL TCH, TG, FFA /K- 2 3 7+ & (P<0.01) ; 5
BERIZH L8, K EAbO PH45 40 TCH, TG, FFA K F- ]
B RFEAK(P<0.05,P<0.01) , % B K T #b0 PR ] 5 200
B CSDIERM R FAHEAL. Wke.

3.5 X CSD/NEUMLE & F B it orexin A 7K1
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S 5 f A R, BEAL A W K R R R
orexin A F ik & W 3 TF 5 (P<0.01) ; S AL 42,
KT AN PF2S AL A I3 ST B i 71 ) orexin A ik
W] B R [ (P<0.05,P<0.01), WE7.

3.6 X CSD/MEUF Ffisitf OX1R A mRNA Fil &
FKikmgm 5[4 B, A4 OXIR [
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Table 5 Effect of Tianwang Buxindan on insulin sensitivity of CSD mice (x+s,n=8)
1fi B /mmol- L'
21 59 Fl4E /g kg!
0 min 30 min 60 min 90 min 120 min

ZH 6.01+0.06 4.60+0.67 4.31+0.62 4.85+0.49 5.160.30
L 8.14+0.25 6.33+0.80 7.76%0.40 9.46+0.71 11.62+1.83D
Y E] 9.1x10* 6.89+1.06 5.13+0.33 4.82+0.28 6.87+0.28 8.12+0.24?
REAOSF 8.5 6.72+0.21 5.26+0.21 4.83+0.24 6.19+0.23 7.14+0.20

17 6.760.35 5.2940.24 4.88+0.24 5.6240.20 6.67+0.19%

W52 4L D P<0.01; 588 4 L #52 P<0.05,VP<0.01( K 6~8 7] ) -

*6 XE4MDF3F CSD/NRMEH TCH, TG, FFA 7K F # % g
(xX+s,n=6)

Table 6 Effect of Tianwang Buxindan on serum TCH, TG and

*8 XEALFAX CSD/IARTER OXIR mRNAFIERRIEN
I (X+s5,n=6)

Table 8 Effect of Tianwang Buxindan on hypothalamic OX1R

FFA in CSD mice (¥+s5,n=6) mmol - L~! mRNA and protein expression in CSD mice (X+s,n=6)
13 /i‘f-ﬂ %,. TCH G FEA 215 /g kg OXIR mRNA OXIR/B-actin
gke 2 H 1.00 1.00
2 H 2.03£0.49  1.57+0.31 1362.08+272.42 fim 5,140,370 38140450
R 4.58+0.77 2.95£0.53) 2 843.27+445.83 R 9 1x104 0 38400.43D  2.6450.270
S 9.1x10*  3.49£1.122 2.34+0.80 2 377.63£664.27> K A0 FF . 19040229 5534035
KEFLTH 8.5 3.06+0.69¥ 1.80+0.429 2 190.40+477.12% 17 L83£0.269 19240929

17 2.51£0.36% 1.62+0.29% 1 805.32+218.26%

F7 REAOANRMF R T E R orexin A k3% 7K T 19 % g
(x+s,n=6)

Table 7 Effect of Tianwang Buxindan on expression level of

orexin A in serum and hypothalamus of mice (x+s,n=6) pg-L!

2 5 /g kg! IfiL 35 orexin A I Fr i orexin A
M 0.73+0.14 1.33+0.25
T 1.79+0.27" 2.50£0.31"
I e 9.1x10* 1.40+0.422 2.23+0.53%
KEALTH 8.5 1.25+0.28% 2.08+0.352
17 0.81£0.11% 1.74+0.249

mRNA FlE FH & kK3 83 & (P<0.01) ; 5%
AU H i, R E AN 14541 OXIR /) mRNA F1EE
%35 K F B OB %K (P<0.05, P<0.01) . WL %
8,1,
4 itig

I B A K 2 5 F ) e BT 0 200 1Y) AR B AR
Al B AR AT B A, TAE R I T,
R LR B N 2 NG N 077 R R A
B R, DA T 28 8 b T CSDUIRZS o CSD AN Wi it HIR
S, T HLAE A 5 R B 2 TR DR 9 A P43
R AL R VA S S BF ST R 8 M R R AN
JE AT 5 BOHLAAR (9 98 28 43 W KT R B AR R 3 R OIK
LS E A N7V R i AN

OXIR h-- B s sskpa
ﬂ-actin _ e

A B C D E
AZEH BRI C IR M 2 DR EAML FHIGR B4 B R
E AN P 5] 4
1 MRTEMOXIREBRIKEK
Fig. 1 Electrophoresis of OX1R protein expression in hypothala-

mus of mice

HRATC 55 4 25 R ARG S AL AE ) X R AR S R
AT By MR A A0 T e 0 (OGTT ) 45 AR AL IE T
X PN A S0 FR B SD 45 5 i £ T i g 45
ot S A

VR —F R i 223 57, Orexin T 1998 4
H IR &K M, B 45 orexin A 5 orexin B F§ ff 43 Y |
orexin B H fE45 4 T orexin 572 {& 2( OX2R) , orexin A
7 5 OX1R, OX2R Wi 45 & , Hh L 5 OXIR 1Y
EM N . 5 OXIREE &5 /T Gq, Gs, Gi
KL I 43 ) 3 — 25 UG R iF MAPK, period 1 2 [
(PER1) , B2 IR (cAMP) , 411 il AP JE 15 15 5 184 il
(ERK) S5 5 5 SO R N . WF5E % B, orexin A
A R 2 8 2 S G BE AR 28 0T 5 ) 2] AR /6 T B
P14 e 2 e R I iy 45 Ik e S Y . — e, 6 I

<125 -
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PR HRHE 35 8 D Jd s G I S orexin A Y 3R 7K
B R 5 — O I, Orexin & PR AR /N BR AT
HB IR A A P B, LA e I Ay e IR/ 7 D A
AR, QN T BRI ) P A0 B0 B L AT R Y 2 AR HEAT
Orexin 3 KIG ST J5 , /> U B8 6 O 457 4 I (] 1 5 T
FEPA T 0 e 8 7 =X, P I PR SR Sy e B A
Al e e AR B B IR =[] A S 20

Orexin A% P 7 & 4742, Ho 36 3k 1 (i 38 i
23 JE SR ALK B9 1E 1 I R, B e IR K T
B IR0 ) 5 AH B, OX TR B 3 45 1 47 470 790 il mT A RHL
Wr Orexin 75 £ ¥ £ B b A9 VE HT , o o 1 18 80T fe &%
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