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FEAR & B SR PE AT LR T B S 0 e AT, TRk
T JE T OXA L OXB 28 il HR R 25 K FUAG B 3 1,
SHOXGT B R 25 K B 2 2D eI e 0 A ks VE L L
il T 58 518 5 Gk 24/ G AR G
ASTER I S 55 it 2236 Jo AT TR S 52 R o
Zeon R I B AR R AR 2 A E S AR T RE , —
Bl 2B AT B R A 25 B RGAG & R R R S
AR AS X i DX e S FIAR S 22 ] R A
FHABEN Ay 2 1] 1 R B — 5 82 S 00 1) B 2B 1P, &8 R
FEAT DL T AS 36 Ak ol 38 2% B A K B S Y
GluNR2A 5 GluNR2B Z [i] bt 28, #F 1M 38 He 2 > il
P2 I PRAFFFE AR 2 R, 28 S PH T Rl ok T e 18 4 2
B A8 27 1LY Trisin 047K, BEAR MLV GFAP 7K1 i3
BIE AR T 19, ASBIFSTSDL N AS £ JBE WL 22 R 1 XoF B R
SR ZE AR K BRI P GABA | Glu S5 11 2838 J5 (1 5 M, %
IRV P el R MR ) AL

1 ##

1.1 %3&3h4h

SPF 2% I 4 8 J& #% SD K B 50 H, {4 i & 200+
20 g, FHAL T4 SE 50 Sh ) o s A vhoc 43t S8R 3h )
EHRAES : 1107262011001043, 14 Al 4IE 5 : SYXK (#5)
2017-0067 . 5255 7 [ 58 v B8 2448 3 ) 2 AF Vi R B
MR R ST o ARSI ARAT b R 2 K 5L G B
Y1 HEZE 51 23t HE (20181ECO18) .

1.2 254 B X )

P EREL19 g AR/ 19 g AKFH 11 g\
M1 g, AB 11 g X1 g S Tg i T4g.4
B4 g H B 4 o) FEWIAL v B2 25 K2 B i 5 s Bt
Way S, 3 ) J A L DB AR & 1 1 L] (100% Wk B2 45
F) R 2K g™, SERImEGS R (5 240l 52 AT A FR
] S H4302190) s RNA HEBGRH & (i 2 ik
Y ARABRA T, #5 1800714) , F % 57 (RT) i £
( H A TaKaRa 23 A , #it 5 RS4501) , PI3K (BIOSS it =
BSM-33219M) , P-AKT (Affinity #it*5 AF0832) Anti-
GAD65 Rabbit pAb. Anti-GAD67 Rabbit pAb. Anti-
NDRG2 Rabbit pAb (Servicebio 28 ] , it 5 43 5| K
GB11562.GB11397 .GB111833),y—2 3L T iz ELISA &
A& (LR Eg bR A= YR A PR 7) MB1982A) , 47 24 2
ELISA i 71 & (VL 75 i A A ) BB A7 BR 2\ W] MB68
68A) .

1.3 MN&E

[ IR 2R 46 , ZH-ZFT [ & 15 30 Se i i 43 b7
ARG (CEBOERAE YRS A PR D), SEi 5 it
PCRAX (JNEEK Molarray 23] ) , ZHZVSJRAL GRM L
IR A RAFD) , ZRemEbR (L (i N3 A PR
FABRATD) BAREIKAS (5 SR AR T IR A
FRAF]D) , ZiEH s sy (F5E Eppendorf /2] ) , 8
HLIKAY (bt s — R A BRA D w R &
BEIR G A% R OFRIR (IR ARAFD),
FHEL (EPSON V370) ,fb2: & AL (1577 6300)

2 FHik

2.1 R R &

MR A BARIT SRR, S g = 1 o] IR %) 5 4
ST 2V 5K IAEE 6 K R EA T M B # 35 ,  OR R
W K BRI 7 8 KR 4 b FRE2 AR %5 21 K.
22 b4

1 50 AR ERBEFAHL 730 25 F6 R ZH (Control 4H)
FEAIZH (Model 41 ) 3 m] Mk 4H (Estazolam 2H ) . %2 i 1}
{5 7= 20 (AnMeiDan low dose, AMD-L 20 ) . & $£ 55
7] 2 (AnMeiDan high dose, AMD-H 4 ), £:2H 10 H.,
TR 14 R JEFFERTE B AR HT T I PR AR 20
B9 BT 3 BIF 5% 8 S, Control 2H 25 T 25 %45 0.9% NaCl %
B ; Model 4145 7475 0.9% NaCl ¥ F ; Estazolam 241 %5
T E A (0.09 mg-kg-d™)HEH ; AMD-L 2H 45 T 1%
FIH h 25 K BT (9.09 g+ kg -d™)  AMD-H 2H 45 F 2}
KR (18.18 g-kg ' - d™)HEH , BFR 11K, IEL2 A
2.3 ATAFKN

F 306 sl 2 Hr A AT ) 25 30 5% 20 W o — B[R] Y
(32 B R Az Bl I ) AR50, BRI A 80 s ke 5y
Y1 E ERG S E U . 7£0:00.6:00,12:00.18:00 3
44 B[] 5 4 0 s R A 3% sl st ], SRR A300 )
2% B K 3% B ] (B K 81 00-20: 00 Sk ot HE FR 85
20:00-¥X H 8:00 F BEEHEE") .

24 LR M

17 M 2RI 45 o (IBORE i) R BRAR &, JOb B 8
Bt 10% 7K G G ST IR o AR UK 153 B8 10 B Tl 4,
PR ABRIT S FEA T -80°CUKAR & H
2.5 ELISA #a X R E i 428 (Glu) \y—& A& T B’
(GABA) 4%

WA ELISA 5 20 3R 50 LB A o 8% LU B 1 b
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x1 BHAREBRSERINETBIENREE (v)

431 X &% A2 (ecm) & (s)

’ 2 P 2 E
Control 28 1504.46+225.67 1204.88+198.50 205.01+5.86 197.66+10.10
Model 28 1844.33+278.08™ 1679.39+214.66™ 225.52+4.03" 222.12+3.85™
Estazolam 28 1429.84+205.72% 1329.05+180.04* 199.49+12.94% 208.23+7.48%
AMD-L 48 1462.80+176.60" 1400.41+145.20" 203.29+10.07% 207.64+6.89%
AMD-H 21 1506.97+295071% 1296.63+161.35" 199.42+10.07% 207.76+11.77%

7% : 5 Control 2B 1645, P<0.01; 5 Model 28145, *P<0.01,

K2 BAKXREFREHNGLU.GABA RE (z+s)

28 7 GLU(mg-L™) GABA (pmol-L™)
Control 22 53.20+1.98 11.34+2.22
Model 48 66.28+8.60" 8.24+0.28"
Estazolam 22 55.032.50" 10.24+0.46*
AMD-L 28 56.25+4.63" 9.89+0.33
AMD-H 21 54.23+3.29 10.10+0.42*

7E: %5 Control H¥64%, " P<0.01; 5 Model 20 }t.4% ,%P<0.05.,

*£3 KBEBENDRG2.GLT-1.GAD65.GAD67TmRNA

X RIEE (x+s)

217 NDRG2 GAD65 GLT-1 GAD67
Control 22 1.00£0.05  1.00+0.06  1.03+0.06  1.00+0.03
Model 22 1.97£0.09”  0.22+0.02"  0.59+0.13"  0.24+0.03"
Estazolam 22 1.41+0.15%  0.40+0.10%  0.91+0.11%  0.37+0.10*
AMD-LZE  1.47+0.09% 0.33x0.03*  0.85+0.14*  0.35+0.09*
AMD-H#E  1.32+0.09%  0.36+0.09%  0.95+0.11%  0.37+0.10*

iE: 5 Control 4145, P<0.01; 5 Model 42345 ,"P<0.05,"P<0.01.

Y L BB (R B I 2% 1k e (45 4L 100 L) TR 2]
J BR 22004 ODA50 {8 (3 min ) o AR A v i v 8 %
OD fHZHlELA M 2, SR A DU ARE s R VR 2
2.6 Real-time PCR # # NDRG2. GLT-1. GAD65.
GAD67 mRNA &9 & &

% PCR AH G BR 56 i E . L GAPDH A N 2,
X F PCR Y 4 i 4% 41 NDRG2. GLT-1, GAD65,
GAD67 mRNA MX} ik, RYE H it Cefl, >k H]
274 A A mRNA K-
2.7 Western blot # % NDRG2. p—PI3K . p—Akt.GLT-
1.GAD65.GAD67 & & & £ ik

K Western blot & Bg 5¢ i #5: /F . NDRG2. Akt.
GAD65,GAD67 . GLT-1 — 4T i #i BE A5 5 A 1: 1000,
PI3K — i B HE BAEHCR 1:500, —HL IR RRAEECM 1:
5000, B-actin 2 [FI1E R NS, 40 B K EAE
Image J AN E , 718 H B E A5 B-actin [ FLIH .

2.8 “itFa

G2 A FLAE FH SPSS 22.0 #4 , B0dE LA 35 (B 245
i 2 () B s S PR 3 T 240 B7 57 2 P<
0.05 A 4115255 . K H Graphpad Prism 8.0 #17[&]
Y28

3 #R

31 KA BEFHHFL

Model 2 K BRUE 78 I A58 D BEIA S b 937 2 2%
TR Control ZH ¥47 BT K4, 1% 2y st 5] o, B 5 38 i, 22
A G E L (P<0.01) . Estazolam 41 ,AMD-L 41
AMD-H 41 K FRU7E J I PR 5% I B v 119 375 3 i A
A% Model 4 Y5975 Fr 4 8 , 06 shisf )k /b, A Se it 24 2%
S(P<0.01), WFE 1,

3.2 KA GABA Glu#) ELISA #55%4 R

Model 2H K Bl J N GABA ¥k B %5 Control 2H it 3%
T &, M Glu #& BE %% Control 4 & 3 T 5 (P<0.01) ;
Estazolam 241 . AMD-H 41 K & % Jii N GABA ¥ & %%
Model 41 7t 5 , Glu ¥ & 4 Model 41 B ik (P<0.05) .
AMD-L 2H J% Jit N Glu ¥R 2 # Model 4 [ ik (P<0.05) ,
M GABA #¢ J¥ 5 Model 41 FL 3 THm a3, 22 7 L4
P2 L(P>0.05), L 2,

33 XA NDRG2.GLT-1.GAD65.GAD67 mRNA
o & ik

5§ Control 2 [t %% , Model 2H K B 572 J5i N GADG6S .
GAD67 mRNA A X % ik & W # T [ (P<0.01) ;
Estazolam 41 . AMD-L 41 . AMD-H 21 K B &% it N
GAD65.GAD67 mRNA FH X} 2 ik 1 # Model 4 34 A~
[ R B T (P<0.05) , WL 3.

5 Control ZH # It , Model ZH K 5 Bz it N NDRG2
mRNA FH X I8 5 i 3 F+ 55 , GLT-1mRNA A X 3R 15
7 ) 2 2 B AIK (P<0.01) 5 5 Model 20 #H [t , Estazolam
21 . AMD-L 4 . AMD-H 41 K L Fz Jit § NDRG2 mRNA
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NDRG2 | e

GLT-1 | em— e

p-PI3K —

p-AKT —

GADG5 | — e

GAD67

fractin | — DG

p-PI3K/B-actin

GADG65/B-actin

1 KB KB NDRG2.p-PI3K.p-

7 : 5 Control ZL3b 45, "P<0.05, " P<0.01; 55 Model 28 3t 4% ,*P<0.01,

X 23k B I K (P<0.01) o 1 Estazolam 2H
AMD-L 4 . AMD-H 2H K B f% Jit GLT-1 mRNA A Xf 3%
K Model 4134945 AN [A] 2 B T (P<0.05) , L3 3.
34 K R K Ft NDRG2. p-PI3K. p-AKT. GLT-1,
GAD65.GAD67 & & & ik

Model 21 K B B2 Jit I NDRG2 #& 1 5 ik /K F %
Control 2 7} 15 (P<0.01) , Estazolam 21 . AMD-L 41 .
AMD-H 20 K B 5t 9 NDRG2 25 14 26 35 7K 45 Model
21 B E AR (P<0.01) , 4N & 1,

5j Control 4 H %% , Model 2H < B Ez2 i N GLT-1
GAD65.GAD67 & 1R K KT 3 N, 25 A 41t
227 X (P<0.01) ; Estazolam 4| ,AMD-L 41 . AMD-H 4
KB TN GLT-1.,GAD65 . GAD67 4K 11 32 35 K E T+
L ZERA G E X (P<0.05) , E 1,

55 Control £ FL#5 , Model £H K B 5z 5t p—PI3K ., p—

A B & D E

42k Da

38k Da

80k Da

60k Da

65k Da

67k Da

42k Da

A B G D E

AKT.GLT-1.GAD65.GAD67 EH Rk

AKT £ [ 19 22 35 7K Ik 2 % AR (P<0.01) . Estazolam
41  AMD-L 41 . AMD-H £ K §U% i N p-PI3K . p-AKT
AR IR Model 411 T+, 22 A G247 L (P<
0.01), 4l 1.

4 itig

UL B ASEADL I R MR 1) 1A 3 e RS <
7 ¥k B BRI 5 PR 1 R R Rk
e T SR 7 R e B ) <5 05 A1 9 30 8 2
TR BERSEIRE IS, B2 S R R A
MR I 1) 405 T 0 5 i Tl R A MR e 1 1 55 R BIRAFE R B
O R A A L RE R A L R 2 ) S 8 A T T £
THEYERT AR TR . S B R SR 2k
MG TE bR UL B OLIN AR B, S BT Bl (7 Bl
IR SRR IR A ) A8 A BE DN T s It e 31 R Y 2
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b, W BEFE— a2 B2 I S e MK A 28 3R G0 1 24 Atk
AR o 2 EAE PR AR RS,
Model 21 K F&L 4 7% f 4 A2 RIS s B 18] 458 Control 4 18
I, i B I R2F R BRSO . S ST
T, e BRI 25 K R4 345 3 B R 42 Model 415 FIT 4, 22
FHUIT 3 B A4 Model 41 BA BTS20, 32705 42 SR P 1T fi
T 3 PR X ph 28 24 2 PR R EVE R

LIRS TSN, A, t5 R, M 55
BRI W R M E R IR 2 AR
IR U IR R I 1 N2 = N i RTINS 235
FEAM I 3 I 5 P S A A O SR DTBR ST A B T AR
TEE5 s R SO IR T A i A L 3
R ICEAR FROEMZ T, AL R, TR
AT EBEA i RS CE I IR A s
gy b, BATIS (IR A2 AT A) R TR 28 A 4 (Cn
Wr e il 28 ) 2 & B IR P 0 £ R, YRS
/N R Az gl ) B/ R P A2 Bl i BE 1™ P
Gy s SRR, NS~ BT 2R 4 /N B BT
PRI A A /) R B IR FsF (1) o3 2 e IR 381 < R B2 >0 i
15T I VE IR AR T E AN S 80A B, HEAL ]
AT 65 91 o PN R DG 2 38 T ) A K. TRk o
SEPIIF ST R B, DR A B AR S B
SR TR EARSR T 0 B DAL

Glu 5 GABA PRI 26 i 5 2R AR 1) & 2B R SR % 1)
FHXE o AR URIF S 235 SR Al 2 B, A RS 2 A 180 K Bl o
GABA ¢ J& % Control 2H ] i T P& , Glu ¥ 2 1) BH i T
1R, B I AR R 25 AR T R BRI PR A 2R 2y S
il B4 SF-A7 o Ti28a E REPH T, R B (AMD-H 41)
B2 5t N GABA ¥ JE 4% Model 2H T+ 55 , Glu ¥ 2 ) A BT [
%, #7822 P T figaE 2 228 ik Y Glu 5 GABA 97K
S 7 A I S AR AR R L A e 4t

WA - R R -2 TR A PR 2 ik
Glu 1 GABA FZ MEIACMHERIE . #E B TP I it 41 i
R 2 A 1Y GLT-1 0] LUK 5L Y 6 5 40 i A1 19 43 24 1R
TRCTHERR A B A6 PN B PN A 45 R 3 1o 45 SRR 5 Al
B Akl 5 UL , I P GABA gt & e S bE &
IR AR R I , 4 & R 7] 25t GADG6S 5 GAD67 §%
16 GABA™, A YR S 5 & B, Model 2H K BURZ Jot 14
GAD65.GAD67 . GLT-1 £ [ ik /K V-4 Control 411
& R, 1 Estazolam 20 . AMD-L 20 . AMD-H 41 K [
FJF N GAD65 .GAD67 .GLT-1 25 1235 7K F-4% Model

A RRIFEEE T . i e, e nT geim ad $2
5 GAD65 . GAD67 . GLT-1 & [ 4 35 8 17 il P9 Glu Al
GABA By/KF-,

Poskanzer P F 57 2 B0, B I Jo 41 il 2 X6 IS 7k
A R s, FEHL T R S R A AR K
SEA o Brancaccio 252 Fisk ZE 0 58 W iIE 55, 2R
(], A T e Jo 200 2 5 Ay 3% SR 114, 2 3 ok 9 4 440 it 4
A R K- SCN 1 £8 8 B 76 5l , 17 L SCN 2B iR
5 240 200 B P R %) 4% 200 B 35t 1% T 2 R BE 8 T 9 A
AE/NRB BT M . NDRG2 J&—Fh i & 3 AY A2
TV 20 B 7 35 vy BE TR, 25 BLIE 40 i ()% S A T e A
2, Fliigge 557k 8, 7E L AL W35 T & 8L, NDRG2
58 ARAE .GABA BEM Z K Witric W X R E Y .
Takahashi 55 & LK 914t FH T 4048 24 55 B R s 16 97
A LB R U B2 )2 NDRG2 mRNA F1EE (5 il 2
Ik, HAEI NDRG2 ] 68 38 3 18 7 i 28 v] 98 M & 4% bt
IARAE T o Ichikawa S5 5% 45 B WoR , HrimAn 2y
PRIBK 38 5 T 8 NDRG2 39E 1 3435 PISK/AKT 1553 %
RIEGUINVABYER o Li S 5e 45 R 3 B, NDRG2 B
/N BRI PN A8 SR KT RS A M i 2 s B B 1 n L B
2 th B T b/ 2 s RERE R , 3 BT I I 4 it i
BRI BESZ 01 25 51 & i P D4 P A i A5 5 AN A7
SHAT R

R, DN H R 9E 45 SRk & ik 9 NDRG2 1) 3%
TR XF 1 2 S AT A EEL M . NDRG2 1l g
JEZ PR RGP BT AR A T L AR R Y
R R Y e T 4t B A L B BT A B B B R T 2R
YR MR VRN GLT-1 A 3k A8 Ak, BV i o 4 i 25
FEIH DELIE B AR T B AL, 7 NDRG2 Xt
GLT1 1) & W15t % 8 45 1L 1 J7 1 , Cheng 6™ 58 &
B, 7E 28 M A R AR R K B B P NDRG2 38 3k 3
Z , A0 NDRG2 FJ 38 i JAK/STAT3 {5 5 i % il 3
PR BE B B4 L GLT-1 Ay 235, F 42 48 40 g [H
FIIK -, S K BB 8655 MR RAE RV . il A7 B
FEAWAE S, NDRG2 ] LA L2 5 NF-«B A B AEH | i
St 40 A R I 5 20 M NF—k B p65 37 35 A4 A% B Al
DNA %5 4 1% Ve, FEAR GLT1 %5 5% , 520 45 S R 45 I
BAKFE , NDRG2 7] A i JAK/STAT3 , PI3K/AKT .
NF-«B &5 245 538 i e 455 5L 8 I o 240 e GLT-1 (%)
£k,

ZE LR, 4 ST AT RE A 1 Y M AR R < K R
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To Investigate the Effects of Anmeidan on Neurotransmitters in Sleep Deprived Rats Based on the

Regulation of Astrocytes

JI Ke"*, LIU Ling"*, LIU Fugui’s TAN Yunxia’, LI Li"*, WANG Ping’
(1. Hubei Provincial Hospital of Traditional Chinese Medicine, Hubei Shizhen Laboratory, Affiliated Hospital of
Hubei University of Chinese Medicine, Wuhan 430061, China; 2. Hubei University of Chinese Medicine, Wuhan
430065, China)

Abstract: Objective  To investigate the effects of Anmian Dan on neurotransmitters in the brain of model rats, which
were sleep deprived by multi—platform water environment. Methods ~ Fifty SD rats were randomly and evenly divided
into 5 groups with 10 rats in each group, which were blank control group (Control group), Model group (Model group),
Estazolam group (Estazolam group), low dose group (AMD-L group) and high dose group (AMD-H group). The rats were
subjected to sleep deprivation in a multi—platform water environment for 20 hours per day for 21 days. The movement
distance and movement time of rats at different time points were recorded by autonomous activity analyzer to evaluate the
changes of autonomous activity. The contents of glutamic acid (Glu) and gamma—aminobutyric acid (GABA) were
detected by ELISA, and the mRNA expression levels of NDRG2, GLT-1, GAD65 and GAD67 were detected by Real-
time PCR. Western blot was used to detect the expressions of NDRG2, p—PI3K, p—Akt, GLT-1, GAD65 and GADG67.
Results The Model group was more active than the Control group, and the concentration of GABA in the cortex of the
Model group was decreased and the concentration of Glu was increased. The mrna and protein expression levels of
NDRG2 in Model group were higher than those in Control group (P<0.01), but the mrna and protein expression levels of
GLT-1, GAD65 and GADG67 in model group were lower than those in Control group (P<0.01). The protein expression
levels of P-PI3K and P-AKT in the cortex of model group were significantly decreased (P<0.01). Compared with Model
group, Anmeidan could reduce the autonomic activity of sleep deprived rats, increase the concentration of GABA,
decrease the concentration of Glu in cortex (P<0.05), and increase the mrna relative expression levels and protein
expression levels of GLT-1, GAD65 and GAD67 (P<0.05). The expression levels of P-PI3K and P—Akt were increased
(P<0.01), and mrna and protein expression levels of NDRG2 were decreased (P<0.01). Conclusion Anmian Dan may
regulate the activity of astrocytes and affect the levels of neurotransmitters GABA and GLU in the brain through the
PI3K/AKT signaling pathway, thus playing a role in improving the circadian rhythm disturbance in sleep—deprived rats.
Keywords: Anmeidan, Sleep deprivation, Circadian rhythm, Astrocytes
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