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Effect of Gastrodia elata on improving sleep in mice and its mechanism

HU Peng-cheng, WANG Jin, LI Mo-xiang, LIU Ying, GUO Xiao-xi, HAO Qian, AN Shu, XU Tian-rui,
YANG Yang
Kunming University of Science and Technology, Cell Signaling Laboratory, Kunming 650500, China

Abstract: Objective To investigate the sleep promoting effect of Gastrodia elata on mice and its effect on the central dopamine
(DA) system, and study the mechanisms of gastrodin, the active constituent of G elata. Methods Five groups of mice were treated
by gavage with saline, gastrodia, olive oil, gastrodia mixed with olive oil and positive control Estazolam, respectively, for 20 d (10
mice per group). Hypnosis induced by suprathreshold and subthreshold doses of Pentobarbital sodium were used to evaluate the
effect of G elata on sleep in mice. Sleep latency, occurrence rate and duration were recorded at the 7™ and 20" day. The DA content
in the brain tested by ELISA and the expression of DA receptor subtypes detected by qRT-PCR were used to determine the effect of
G. elata on central DA system. Western blotting was further used to detect the expression levels of ERK pathway related protein.
Results After 20 d of gavage, the sleep latency of mice was significantly shortened, the sleep occurrence rate was increased, the
sleep duration was prolonged, and the content of brain DA was significantly increased. At the same time, the expression levels of all
the dopamine receptor subtypes were significantly up-regulated. Furthermore, the gastrodin, the active constituent of G elata, could
activate the dopamine receptor D2 rather than the Di-mediated signaling pathway. Conclusion G elata might regulate sleep by
up-regulating the activity of central DA system. Gastrodin, the active constituent of G elata, could play a regulating role through
Dz-mediated signaling pathway.
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O, L2 20d. BN TESE 7. 20 R4
4 30~40 min J5 ip HCKE TR EHZH (35
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Table 1 Primers sequences used for qRT-PCR reactions

B SIS (53" R
/INbp
Dy 1E: ATGGCTCCTAACACTTCTACCA 124
JH: GGGTATTCCCTAAGAGAGTGGAC
D> IE: ACCTGTCCTGGTACGATGATG 105
J%If: GCATGGCATAGTAGTTGTAGTGG
Ds 1E): CCTCTGAGCCAGATAAGCAGC 140

Ih: AGACCGTTGCCAAAGATGATG

D4 1E[]: GCCTGGAGAACCGAGACTATG 142
R H: CGGCTGTGAAGTTTGGTGTG

Ds 1E[]: CTCGGCAACGTCCTAGTGTG 110
Ii: AATGCCACGAAGAGGTCTGAG

B-actin 1E[: GGCTGTATTCCCCTCCATCG 154

JzIa: CCAGTTGGTAACAATGCCATGT
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53 0.8 mL 1 XPBS HHRIEIRS], FF 7870 e fi
JRIEH, 5000X g B 10 min, HX B R &
VLBA 5K ] ELISA V460 DA 7KF.
2.5 Western blotting £l DA {4k D, D,iFS
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Hifk) Zp A E 2 ho TBST/T BelEE 3 7k, MR —#1
B H 1 he TBST/T Pl 3 k. ke BLilibss R IGIR
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+2 KB BREERAZM (n=10)
Table 2 Effect of G elata on sleep in mice (n = 10)
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Fig. 1 Effect of G elata on sleep latency and sleep duration in mice (X %5, n = 10)
50 7 3.3 XXt DA Z48% W B RIKRIFZ N0
40 - T K qQRT-PCR A& I /)N Ui A Dy ~Ds IR 1% o
o~ - T SRR, SXTIRMLEE, KRR TR
= - *k
E Y - Wi M ES DA SZRRR S (B 3), IR
§ 20 1 T A MEA . [FR, SHNRSNTER DA 24k
10 )b A — B 3o RBRLE (L E /) S B AR L R o
D) FEZARH Dy B2 AW REI S 5 TR, R
0

X ORRE MM ORBR- RIS
B b
2 REEXHNEENA DA JKERISINE (X +5, n=10)
Fig. 2 Effect of G elata on level of DA in brain of mice
(X £s5,n=10)
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Fig. 3 Effect of G. elata on expression of various subtypes of DA receptor (X *s, n = 10)
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Fig. 4 Effect of gastrodin on expression of protein related to ERK pathway (X £s, n = 10)



%4

Chinese Traditional and Herbal Drugs 25 50 % 25 13 #§ 2019 7 A

* 3145 ¢

XA LR, RRE R LUEE DA 324k Dy BUE
ERK1/2, B#F#E p-ERK1/2 /KF, B 5L ER
SRR A Y, HAEMRBAYE . MRBKEX Dy
TN FH) BERK1/2 @S TER AL . $R
RIFRER AT e 3 2@ Dy 2 AR 0TS ERK1/2 18 78 K 4%
MEAR A EH
4 iTig

X DA F G5 A2 1 4 B I A0 i 8 1) 25 B 4
43U, Dy A1 Do #RAT LAY DA BE,  AITTEE i
SFIEE, Ho ERK1/2 /& Dy Al Dy il %) E B
FRRICOS10, Wah 7 nl @i Dy 5% Do s 2408 5
ERK1/2, #&/ ERKI1/2 BEERIL/KFEUS16, ERK1/2
J& T 22 F R/ 7 R R B VU, R AR AR B B 2% A
N2 H5HRIRME RE DR T AP, R
FRAE IS HE F /N R AP X288 5 DA K, IF L&
NEEY DA ZARMRIE, RIFEEHERMIER, X
S {1 F AT A 3 43 B R HR KT 1 R R R R i
Ds i#0% ERK 1/2 i #% R S2H .

RIRMENRE W4 S 2, RGBSR R
BB RO B E R ARAE DT ARz, 5t
FREH LU, RIBRAT B AR /D R BEIR R A2, &2
5 4 R ATV AR S R4 I T AR A G . Horh, RRR-
PR v 2L /) B ) BRIV AR I 2 2 A i, RORRA /N R
HEAR A S, $2 7R KRR P RV 1 1 2 vT RE L
AIENARA T BE, 07KV ME RS 7T #E B A 2K A
AR A Ta] (R

IBRAE R — b UK M Bl 4k o Mk BRI e hs, H R
LIRS G Z S i R iV P R U S TN N N
NS it K& — RPN AR . DA AEARFLS)
VIl N & B 2 ISRz —, 25 7 HPLRREER-
SRR BEN. IANEIAT AT IE Rk A5 £ TR T Ak
P o AR AR SEUSR IR IR 2 T 4 K R iE 2 12
fedr &, BFRETVRIIANS 6 8 R T m /N R
N EH S EIRER (NE). DAL 5-¥f% (5-HT)
R, UeE/DNRIVBENR. AHFFSE BRI, RIS
B E/ RS DA AP, [FIR R DA 24K
WA FREEWA R ERE, Fyhinids DA &
G0 HAG Wy A ER XU A A, Hd L3h 4
PIHEARICSZ 2] y-Z L TR A 21k (GABAa),
Melatonin. 5-HT. Orexin Z£Z #2442 . AT
FHUE R BR AT 32 = HAX DA REGHE 77, (HH
AFTHB R R R G0k I POE i EAR Th kY, RIRR
W R RO 3 BE W LA — AN BN G218 ()i R R 4 A7 e

MRAEHT . SEONB DI RN EDE RERADE T . S8
Hh R BSOS ik T 7 5 v/ B Y DA KT AT DA 32
IREIE G, NI AT RE I I DT E 5 o B 4
Jisi 5 A P LA 2 — 2,

SE R

(1 X %, #kiE, s, 5 BE 60 % UL EZF AR
ARPREAS TR Meta 7087 [J]. IARTIBAER 2, 2014,
41(8): 1442-1145.

[2] Zhou E S, Partridge A H, Syrjala K L, et al. Evaluation
and treatment of insomnia in adult cancer survivorship
programs [J]. J Cancer Surviv, 2017, 11(1): 74-79.

[3] Le Blanc M, Beaulieu-Bonneau S, Merette C, et al.
Psychological and health-related quality of life factors
associated with insomnia in a population-based sample
[J]. J Psychosom Res, 2007, 63(2): 157-166.

(4] RHRGE X BWr R 25ieyy JERL 5. RIRE XL 2
Wi R 25Wa 9T B R (BER) D] hHEMARRE,
2006, 39(2): 141-143.

[5] KA. AR ARSI RIRT S I S5 I R TT R
U1 P EERAZGTEN S5, 2013, 13(2): 112-115.

[6] Liu S, Fan Y, Chen A, et al. Osteocyte-driven
downregulation of snail restrains effects of Drd2
inhibitors on mammary tumor cells [J]. Cancer Res, 2018,
78(14): 3865-3876.

(71 & &, ihEE, wE. 2B Dy A REER-
BEAT FURE e (7], of B PR 25 BE 22 5 YR )T 5, 2010,
15(4): 361-366.

[8] gk, AEahdn, B %, R R HARBUR
I3 R 238 T L HE R AL ORI STt S (0], ThE h gy
&, 2016, 41(23): 4320-4327.

[9] #tibdk, = #F, R RIKOTIFRIER [J]. R
24,2000, 31(1): 68-71.

[10] AfE%). R 528 ATt (1], &
Zj#4, 2005, 28(10): 99-103.

[11] JLH &, efel, WRIE, 5. RO G52 E A
RN T L ZRBRPRFRER AR o &8 ()] 2
BEZG K2R, 2014, 33(6): 70-73.

[12] &85 -7, B8, R, 5 RERE /NS
ARER [7]. N EEEEZ, 2011, 22(4): 807-809.

[13] skimje, & . RARSEDRIEREHTIR ] £
PR LS, 2014, 8(10): 149-151.

[14] Oishi Y, Lazarus M. The control of sleep and wakefulness
by mesolimbic dopamine systems [J]. Neurosci Res,
2017, 118: 66-73.

[15] Bertran-Gonzalez J, Bosch C, Maroteaux M, et al.
Opposing patterns of signaling activation in dopamine D1

and D2 receptor-expressing striatal neurons in response to



* 3146

¢ £#% Chinese Traditional and Herbal Drugs

HS50% S13H 2001947 H

[17]

cocaine and haloperidol [J]. J Neurosci, 2008, 28(22):
5671-5685.

Chen J, Rusnak M, Luedtke R R, ef al. D1 dopamine
receptor mediates dopamine-induced cytotoxicity via the
ERK signal cascade [J]. J Biol Chem, 2004, 279(38):
39317-39330.

J o E, BRighE, I, & T EEEIRIE R
FER AR IORY £ s A BRAB I 8 50 7S (], Th 25
IR 7R, 2018, 34(5): 132-136.

TR, EMgRE, HANR, & RKEX PD BAKHR
ZUIR1E DAL DOPAC. HVA & &M (1] JbaihEE
24, 2009, 28(6): 463-465.

[19]

[20]

PEFR, B, ST NS BRI GE /) B HEHR
VEH B HMUHI BORT 78 (9], 2525 B 5 R, 2017,
33(4): 97-100.

de Jong J W, Afjei S A, Pollak D I, ef al. A neural circuit
mechanism for encoding aversive stimuli in the
mesolimbic dopamine system [J]. Neuron, 2019, 101(1):
133-151.

g, BRF AREBFSEEIRKETIEM (7] B4
I SR 5t 1997, 24(2): 6-11.

Angeloni C, Malaguti M, Barbalace M C, et al
Bioactivity of olive oil phenols in neuroprotection [J]. Int

J Mol Sci, 2017, 18(11): 2230-2256.



