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Metabolomics-based study on the improvement mechanism of the Mongolian drug Sugemule-4 on insomnia
rats
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ABSTRACT OBJECTIVE To study the effects of the Mongolian medicine Sugemule-4 on the metabolism of insomnia rats, and
to preliminarily explore its possible mechanisms for improving insomnia. METHODS The rat model of chronic stress insomnia was
established by tail clipping stimulation and intraperitoneal injection of p-chlorophenyl alanine solution. Twenty-four male rats were
randomly divided into the normal group, model group, diazepam group (positive control, 0.92 mg/kg), and Sugemule-4 group
(5.2 g/kg), with 6 rats in each group. Since the 7th day of tail clipping stimulation, the Sugemule-4 group and diazepam group
began to be intragastrically administered with relevant medicine; the normal group and model group were intragastrically
administered with an equal volume of distilled water, once a day, for 14 consecutive days. The learning and memory abilities of
rats were tested using a water maze experiment, and the non-invasive sleep activity monitoring system was used to monitor the 24-
hour sleep time of rats. A metabolomics study was conducted on rat serum and hippocampal tissue by using ultra-high-performance
liquid chromatography-tandem mass spectrometry. The multivariate statistical analysis method was adopted to analyze the differential
metabolites in serum and hippocampal tissue of rats, and screen for differential metabolites and metabolic pathways among those
groups. RESULTS Compared with the normal group, the escape latency of rats in the model group was significantly increased, the
times of crossing platforms were significantly reduced, and the percentage of average 24-hour sleep time was significantly reduced
(P<<0.05). Compared with the model group, the levels of the above indicators were significantly reversed in the diazepam group
and Sugemule-4 group (P<<0.05). Metabolomics studies found that a total of 9 differential metabolites were identified in rat serum

and hippocampal tissue, including 5-hydroxyindoleacetic acid, canine urate, canine urinary quinolinic acid, 5-hydroxytryptamine,

henol sulfate, 1-carboxyethyltyrosine, 3- (4-hydroxyphenyl)
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may be associated with affecting amino acid metabolic pathways such as tryptophan and tyrosine.

KEYWORDS Mongolian medicine; Sugemule-4; insomnia; metabolomics; amino acid metabolism

I MRS MR AR () & 28 AR &2 T RS, e —M 3
LA 56, B B R 174 o kB[] B i 1 e 22, 7
el A IR R R L 109%~15%" . H i E
WAMAEIT IR H 250 2K R SR 2 e R —
Ry AR ZHAT M ST Rk S A
R W™, Sik2zgi i, dheh 5 RIE 25 iR 7 R IR
SN CRIVE R 2D 7 250 2L BT A I RTR YT I HIR
BT,

IR -3 SRS ARG T, H S 2 2 VR
TR L) o ASHIFFE P ) SRS A0 -4 SR AE IR AR A -3 SRt
MR T AR T —H B 15 g HEM 10 g B
%5 g ARt L A AN T 15 g bR, T HLRERE

L PR BRI M BRI (18— LUK
BRI ORGP ZE AL BRI R E) 25 5 1
B, Mo, S BUBRR G Bl 24 5 e i 2 AR 3R 24 2
2, VU2 AHE PR, 7 R v AR B A6 9T R IR R 24
RO AR Ay 3 Bl ) SE B UE ST T RS AR -4 B
AT BRI AR, JRBRUE 1 H6 G HRAH DG A 2838 Jot ) 52
M, B e < BIR /N B A o 5- % 8 i (5-hydroxytrp-
tamine, 5-HT) ,y-2 & T 1# (y-aminobutyric acid, GABA)
A&, BRAR 2 I % (dopamine, DA) i &5 1, IESE T H:
FATUGERIRAEH",

AR 22T AR E D — A T8 B RGO,
55 52 2N S AR M RN 2R S ML AR AL . R AR g4
ST IR RRS DU A AR b 4B 22 S5 A E B, AT R 5
25205 FINLHI T SR ARl i B S S Tk — 20 B
B I3 A -4 BT R IR 25 38 SR FHPILTR , A9k FH e
JFE ORI s 1 S X6 58 7R TR 2 R (parachlorophenylala-
nine , PCPA ) VA 52 G 3 A5 105 1) A8 P 7 93 2 IR K B
AU SRR A S S S A 7oA 2 R s o) 24 0 el S IR
HIERZE TITA o AN AT SR R S SR A (i - H K
Ji i (UPLC-MS/MS ) 3 A X K By 37 Ak 25 6474 15
2 TR Z 81 3 i i) 22 AR it A 7
P, AR A 7 kg A -4 BT R BRAVE AL o
1
1.1 FENFESESE

AHEFEIT ) FEALLS 51 %54 : Comm 8 HTC A
i AR 9 2 W I 22 48 (9 15 Signal Solutions 23 ] ) \ WMT-
100S %! Morris 7K 28 5 43871 2 48 (iR 28 W AT BR A
7)) \ACQUITY 2D UPLC %! UPLC-MS 1% ( 2 [&] Waters
/) ) . Q Exactive B 5 43 # MS % ( €[5 Thermo Fisher
Scientific /A #] ) o
1.2 FEHREIRXF

F 55 (A5 19101302) | 4 Bk (5 18080302) |

TEZG; 2024455 35 5 1Y

PETZ (HIL5 20101202) 25 R4 B0 1 P9 58 17 5% 2 245 45 PR
NIRRT (15 20190301 ) Bk Fr g B 22 [ 2= 240l
ARRAF], LR 254 34 i R /R Z2 Wi 5 DU N R BE B 5¢ =
BT R EBZLE N EL s HUPE PR B (165 20200817, #A%
2.5 mg/F) W H L AR A5 1 6 254 FR A | s PCPA (Jit =
SHBLO0057) 1 [ 3 [E Sigma 23 7 5 B R £h 2% vh i (L5
0713A21) 4 F ZRUTEAR A E ARG R F] 5 2% Rl 5
fiE 80 (#1L*5 EZ7890D114) 14 [ L iEA& = MRt A BR A
A 3 SEER KR F I 288K o
1.3 ¥

AHI 5 it FH 84 A SPF 2 fede J3é i AF v SD KRR,
24 HOREE (200 +20) g, W 7 DA (Jb a0 A4 R
AR, S P T IE S A SCXK (51)2019-0010,
SR S5 S TR (25 +3) °C, AHXT 1B B Ky 45% Z 47,
HARERC DL, WFRIRIR B A h#E e K, N
Sl BER RS A B B A W Ol I T AR
55 R HLE S o YKD202202103,
2 Ak
2.1 HYHE

TREAM-A A ERE 15 g HENE10 g BEX S g 1
FRAA~ 15 g H M, FRECLL b 4Rk A (20 &), Bhi%
JneAf K R 1 h 5 R, AW 1 h U8 2530 6
KRS, 2 L h S8 B0 2 R IE T, R THLTR
TR 2R T-H 140 g, 32 ICR K 15.6%
22 EH¥SAE EESHRY

R R A 38 ) A o MR R 5 d i, AR AR E R AL
SR IE R A R A% AR -4 41 (5.2 g/kg, IR IR A
P 5 R e T AR B S A 2 L b 7 e A (P X
M8,0.92 mg/kg™) , BR2H 6 Ho SRR e JB2 vk A s
T 5 PCPA V5 W 52 A 15 A5 v A 12 A I 38 2 IR A FRUAE
IR 6 HOREUE TR —28 W, HIRum L FLLb 1
A9 L LB 4 551 e R BRUR 3 L  RAfERE 45 mim, 45 i 9
S S, DAASEE B2 78 0000 B, 7 252 20 d; 7F 2 BB R 5
1617 K, % o 1E 5 20 A0 % LA 3 A4~ 2 36 20 A K BRI 3
400 mg/kg I J¥E 13 55 PCPA VR, B K 11k, IAIE R il
BT RIFUG, RS -4 41 MG AL R RO LR UE 4
24, IEH AL BT K R B SRR BRI K R 1
W, ESE14 d,
2.3 1TAZEEN

1E e RS 16~19 R @M AT, ¥
KA KM EE =R BRF-& |, - 6& m 5E #E HoK i L
cm, SIS 1K e BANKAYE 16 K) 8 R KREFES
AE R 30 s S, DA BRI 58 — SR BRIt B Ty i) O b /Y
R [ F LR TR, BB K BRAR 2K 5 0 1k, 3 B st [E] Bk

China Pharmacy 2024 Vol. 35 No. 1 +39 -



Ry K B BEEEER R o KR 5 min PNIEAT SE ST B
D)3k e AR I093C A 5 min, 75l Bh R BUSS -4 20 s,
Kl 3AGRR CE- B T 7E L RN ), 5281 4 d ik kit
TR ORI BCHE A Ry PG K R 2T BB B FE b o 76 e 2
TS 20 KA I 1 d Y2 IR R L5 o h F 68
B VAR — S BRI BRI U A P 8 K B 5 min P2
V- B BT DR OB e K R A TRl iE A2 /e i
iz
2.4 REARNST

FEATRAT 2R L 5E AU B R BRI T R AR 15
S RS0, A KRR MOCTE L M EFH ., AR
HARIGL, W L 7: 00 J foff FH 1 445 1) 50 42 B G (R 045
WK B 24 b (g BEEIR R ], 313845 20 R B SF-44 24 h
HRS A1) 71 49 L« K BUAYSF 25 24 h BRI IR 20 1 (%) =
B ALK 24 h AR REAR 7] /24 h X 100% o
2.5 MEARUESLHIE

KK 24 he , 2K U 3 sh koo M , 76 vk
B FAFER BRI o B i h 4 2L, I ZE 3 500 r/min
B0 15 min A LW o K 1007 A6 25 20 20 PR AU
F—80 °CUKHH P R-AT -
2.6 IMiEMEDAARBGHEFSH

H42.57 T I S BUREATE 4 °CHAF T 218 M R
Ji (g B2l AR 51K S BT L Fe BB 14 (V) Y
L, mREAS PO A R B, #9573 miniR 415 , B B B0
HLEBCRIREE 20 °C %53 4 000 r/min, 2.0 10 min TLIE
AN o B0 U R RE S 4 4 (4% 100 L)
FIEWE AR, DPRAWRT, T 548 UPLC-MS/
MS K

hy S R R PR B A P B 5 L A 5T 55 T UPLC
GG AT HEMS - KPR T 25 5 SR A RO
[i] () UPLC-MS/MS J5 ik A TR o J51% 1 s aib i S A+
FEIE 2 F FL 55y i——R ] Co (34 (2.1 mm X 100
mm, 1.7 mm) , LA & 0.05% 4= 5 R A1 0.1% Y IR 7K i
WO BIAH A 75 0.05% 2 5UKIR A1 0.1% F R 1) H s
Wit 3 A0 B UE AT A6 B e B (0~4 min, 0—70%B; 4~5.5
min, 70%B—98%B;5.5~7 min, 98%B) ., J7¥: 2 551
SRR R T B 5 v K H Cs 3 4 (2.1
mm X 100 mm, 1.7 mm) , A% 0.05% 2 5L R A1 0.1% H
PR R K AR R B A A £ 0.05% 4> SR F1 0.1% H iR
1) F -7 509% FH B2 I VR T SN AH B A 786 B 3k
Jii (0~4 min, 0—70%B;4~5.5 min, 70%B—98%B; 5.5~
7 min,98%B) . J7ik 3: RO B T HmISE Tk ——
FH Cis 3 4 (2.1 mmX 100 mm, 1.7 mm) , L % 6.5
mmol/L kiR E & 7K M sl AH A 7 6.5 mmol/L iR
B 1 F BE-7K (F 95% W) Sk i 0 AH B #E A7 6 B Tk A
(0~4 min, 0—70%B; 4~5.5 min, 70%B—99.5%B;
5.5~7 min, 99.5%B) . J7 ik 4: 1E 7] 35 K AE H 35 (hy-

<40 - China Pharmacy 2024 Vol. 35 No. 1

drophilic interaction chromatography, HILIC ) # 1 25 1~ i,
W5 %% J7 ¥ —— K i HILIC # (2.1 mmX 150 mm, 1.7
pm) , LA 10 mmol/L HFREZ Y 2 -7K-FHEE (2 K .
AR R LG S 802 152 5) WA L B AH A L 7% 10 mmol/L
TR B 1) S -7K (35 50% SN ) WA it sl AR B EA 546
FEVERE (0~4 min, 100%B—80%B ; 4~5.5 min, 80%B—
20%B;5.5~7 min,20%B) . 4FPJr i AIFERL A 40 °C,
T 7 0.35 mL/min, PERERIA R 5 pl,

AN RO 1) — 4. B
TR RS AN [ J7 12 R U E B 1, M55 (ESI)
B 678 5 TS (EST ) o —Z0 MS Sl A i LE
(m/z) T0~1 000, M5 25 1, J 2 4 000 V., 5 4048 R
350 °C, #1124 60 arb, Jiid k40 L/min, HBhUE )
20 arb, i A 5 L/min, filf 1 H1 2 60 eV 5 5% FHEE
AL IR AOR A MS, RARJE B m/z 70~
1000, Rl HL 4 60 eV o
2.7 HiELESST

B 0 47 Oy 2 B G 11 v SPSS 22.0 H 58
B SR EE R x £ s R . ZA A WECR AR 7 22
SET AT P AR F LSD A6 . K56 7K 7 2=0.05,

TEGEVT AR 2 i, S ISt e T AR EA 71
— AL B, DU A [REAT B Z B R Geiksh . R )a %t
A S o e T B A T B 48 (log. ), AR B 1Y
PS5 AR ERS /A, A REA b5
— AR 1 1) /NG Ak B e T PR I A 2R £
ARG H5 4R 2o TG B Y 3 A 4343 BT (principal compo-
nent analysis, PCA) FIAG Wi B (1) 1E 38 i e /N — 3 J 51 43
Hr(orthogonal partial least-squares discrimination analysis,
OPLS-DA) #4743 #7 , 20 1] 22 53 AR 35 ) AR 4 Wilcoxon
5 B A5 P<<0.05 AR Z R G =12 i<
0.833 3" bp E HEAT 0 16 o AU B B9 Ge it 2 A Al
Bl T AL I R 3.4 1 3P SE L, T iR A
FE M 240 [ BE4 1 (Kyoto encyclopedia of genes and ge-
nomes, KEGG ) #(#i AR 3.4.1 A4 1Y Pathview T H
£ MetPA T B AP 718 i T A 007
3 HR
3.1 1TAFITMER

55 IEH A A, AR 2 O R 3 sl R AR 00 Y 3 A
(P<0.05) , 57 M- 5 AU /b (P<<0.05) 5 S RIZH
FEASE, b VG P 2 R A A -4 21 B 3k ik v AR B0 W
AR (P<<0.05) , 7 - 5 OB 351 I (P<<0.05) o &%
R,

3.2 REERIENIZER

5 IEH 4[24 24 h AR 6 8] A& 43 b oA (6317 +
1.94)% , n="6] HLEL , BRI R B2 24 h BERRRF (8] 77
L [(46.83 +2.32)%] % & P AR (P<<0.05) ; 5B 4 L

hEZG G 2024 4E55 35 545 11



F1l BAXRREBEBARPERFHTEERE LR (x+s,
n=>06)
ik s FHEAIEK
FE4 416842157 13001748
fm 176.64+79.62° 4831223
i AN 700£4.00°
A4 116.74£34.86" 933£250°
F 7,704 3298
P 0004 0.042

BERYZ LU 3, J3 A A -4 20 K BRI Hh 5-F2 L 5[ Wk 2,
PR KRR 5-HT iR R W 4 22 A 7K -1
03 F M (P<<0.05) , R PR MEmRR Y 7K - i 2 F il (P<
0.05), &5 IFE2,

a: FIEW AL IE, P<<0.05;b: SRR HE, P<0.05,

A, b VG PR A R SRR A -4 2H K B 15 24 h R BRI ]
T[4 90k (51.50 £ 1.52)% . (50.00 + 3.90)% , n=6]
1l e (P<<0.05)
3.3 KRMFMESHARGAZSITER
3.3.1 KRG FifE S LU PCA 251

PCA Z5 R NE 1 fiw , 1E# 5 R AR
T A -4 41K R T AN S 41 U () PCA B,
BIRe T, UERHAS 2 ) Gl B 2 4k

104
[\ ;
S 2l A\
3 | o® \\ <l
2 ol gl N8s L
a |9 i /e o @ ima
X ® Sk A
A o\e e © ks A4l
—207 |
\ _
—25 0 25
Dim1(29.8%)
AT
P /;_\Q
—254 /// \\f\
§ /e o O -.\
S / L4 \ Eaal
) 0,,,[”...” S v |” (g
3 L] \ @ il
& [\ \ 4 ,‘ © FHHAH-44H
—25 \Q\ .
\\\ \/
—
—20 0 20 40
Dim1(24.3%)
B.iff 5

Bl &HAKXRMFNEDSHAFKEHWE PCABRSE

3.3.2 KLY A b 41 2 25 SR A A ok A i
K HTEE R

KEUMIE L) OPLS-DA 45 541Kl 2 fir 7, TE% 41
SRR 2 1 R X (R T A R X AR PR I il %) (RY
(TR T AR Y AR RIS L O° (R BRI Tl
BE 1) 43 50 0.376,0.989 . 0.846 , 155 15 24 55 J5 4% A 1y -4
HIN RX . R'Y. O 43 9124 0.404,0.985.0.756,, LI
ZRER=1.2 H P<<0.05 s/ #2225 %0<0.833 3
H P<<0.05 Ry ik s, S s =R . 5
1EH 2H g, AR 2 K R 33 R 5-FR IR | WE 2R KRR
AR 5-HT B lR R W 4 Fh 22 AR K35 3%
P(P<<0.05) , KR MEMKER (1) 7K - 8. 2 13 (P<<0.05) ;5

TEZG; 2024455 35 5 1Y

30 A
20
3 104
a2 J o W4l
9 { ® o)
a 0
1
—10
—20
—20 —10 0 10 20
PLS-DALI
RX=0.376  R*Y=0.989 ’=(.846
AE A S EAI
20 A
10 A
3, o tomal
A 1 S Al
&~ 1
104
—20
—30 —20 —10 0 10 20
PLS-DA1
R'X=0.404 RY=0.985 (Q'=0.756

B 5 3 A -4 21
B2 fKAHEKXRMEBEFEARR OPLS-DAFSE

®2 ARMEEZRRGWEEER
. Sl

Enfiy mMDBID  ATX METwr TATE TER
S-FALEVEZRR  HMDBOO00T6) CiHNO, 1920655 1460600910542 | i
RIRER HMDBO000684 C,H.N.0, 188.0353 144.0455.569956 | i
RIREENE  HMDBOO0OTIS CoHNO, 2090921 1460600940657 7 |
S-HT HMDB0000239 C,oHN.0 1771022 160.0756,.910548 | f
TRAT HMDBOOS00IS CHOS 1729914 93.0345.799573 | 1

b A 4 25 AR K OF B3 T (P<<0.05) 5 T c 4R
JE 42 SR K B 1 (P<<0.05).,

K EUE Eh 4141 OPLS-DA 245 B8l 3 i, IEH 4
FERIZH ) R° X R'Y .Q° 43 31 4 0.312,0.989,0.723 , #5521
59k KB -4 4100 RX.R'Y. Q" 43 % 4 0.331.,0.974
0.730, LRI 25 S A5 50=1.2 H P<<0.05 s fCif ¥ 22
S5 %=<0.833 3 H.P<<0.05 M iifi vk 46, He Mo i 6 4
22U . S IE R A R, B R B S 4R
PREJR | 1-F 3k £ FEBE SR L 3- (A-F 3R 3L AR \N-&
i JEE i 2 I i 2R PR AR T 6 2 S I g /K- 1y
W N (P<0.05) ; SHIRIL HLEL, J5AE A #)-4 21 KRR
M 2k bk 6 Fh 22 S AR oK P 2 3 B
(P<<0.05), Z5HRWFE3,

China Pharmacy 2024 Vol. 35 No. 1 c 41



20

104
~
< 2
2 ® iFH4l
A 1 o il
=%

—10-

— 90

—10 0 10 20
PLS-DA1
RX=0312 RY=0.989 (*=0.723
A IEHE A 5 HRA
201
2

104
P o B
g o B A4 241
) M1

101

901

—10 0 10
PLS-DA1
RX=0331 R'Y=0974 (©'=0.730
B 95 A% A4 41

3 BAKXREFDHALAFEARE OPLS-DABHE

®3 KREBESHEAZRRNPVEEER

. HET B s, FHkH-44
B i ,
ER s FEFme TEA v

RIRER HMDBO000684  CH,N,05 188.0353 144.0455.569956 | i
1R CHRAER  HMDB02421S9 CHNOs 2520877 119.0502,88.040 5
3-(4-FHEASE)ZUM HMDBO0007SS CoHO, 1810506 135.0453,72.993 1
N-ZBEARER HMDBO000866 CHANO. 2220772 119.0502,58.029 7
ey HMDBO000IS8  CH,NO,  182.0812 136.0757.91.0548
REAR HMDBO0G0OIS CHO.S 1729914 930345799573

| AT A A 22 AR K 3 R R (P<<0.05) 5 T - T4l
Ja 2= SR KT 835 1 (P<<0.05),

K 0375 TR S ZH Y 9 22 S AR (It i A o
AR 2 AR 22 AU —— R IR SRR AN AR A
1) AT KEGG il i & 5 04, L4531 6 ZA Qi e, 17
DL 40 Horp, 5O HRAH 5 a9 A B Oy (MR A4 i
SR S R A LB

HMDBID  /FRt

N

wami [
s e o [N "
etz [T z
st [0 ] o
st [ e

SIERERNA BBk [

0 20 40 60 80
AL

B4 MmiFENEDHAAHERCEYREREERSTE

<42 China Pharmacy 2024 Vol. 35 No. 1

4 g

Morris 7K 28 B 52 55 5 9% H R PEAN 2h ) i 23 [8] 2% )
FRCIZRE ST o R R 2 M P 5 1 eI
BCAHIEFEKs FLAE by PEE X R 259 . AR5 38 3 Morris
VI Su =M o I I EL by NI N 2 S T VAT - N
IIKE A -4 G PR AT DA B AR K B 2= S e R
T3 AN A 1 3 2 BIR A R A B IR T AR SR R SR
SR BRI R[] , 26 P _L 3R 25y A B AR VR o

AR 38 25 XoF 2 BIR AR 7R A P 0 355 R i 2H 2
TR 22 AT, B3 T 922 AR [5-72 L Wk 2
T2 R IREIR R PRMEMRER | 5-HT BRER AR | 1- R FL L K
g IR \3-(4-F2 RS ) ZLIR \N- LIS IR R T = TR
1 2 25 A % (e A a3 B AR s A Gl am i) o

5-HT 2 — i HAT & 24 = == Dy fig 0 S e S i 2238
Fto WG AR, IR U 5-HT 23 BH s /b, i
R Al , 5-HT W] i 8 S iR Ar (o TR 2 AL g A PO &
AR A R, e B AR RN R S g A i 7E
AMFFE T, 5 I 2 e A2 R BRI T 5-HT /K F
B A 2 M AR #y -4 U, A 2 R BRI T P 5-
HT 7KV B2 5-HT 43 fift 7 ) 5- 32 e W W £ FR 7K 734 i 3
T, X AR TS A -4 ] LIAE T (&R 0] 5-HT #;
AR AR I R, R BR PCPA X (2 20 R S Ak i A 4100 ol >fe
R h e 2R 5-HT /K-, AT H AR

KPR Z TR AT FH 0 24 R 28 (00 2 IR ML s il 1) A FH 3% A2
S H R PRIR ., 55 AR A R IR R . = Wi IR e
TREE, R IR R i A7 A2 B 5 M 25 i €0 2 PR 1) TG R
S BUIERAN [7]) DIl R PR W bR 11 7 A AR SR 388, i K
R s WK T2 2 — b A AR = ™ R PR sk R 5 1
B 22 S 28 il Ah Z B AZ AR B AR 5 L FE N-H
Be-D-RA AR AR - B-3- 350 5-5- F -4~ S mgmae
TR AZARA T HL ™, 3 T R A 3 Bl R IR R B2 >
CIZRE S N RER T, AT R I, ALK B o
X R IR R 35 AR, LT HP R RS IR R /K T f 3
TH&E s ks AR -4 TG T Rk b, gkl
T, DA A -4 T e e R PR 2 R i A8 R R R v
BRI , v R R E R KT, AT IR B i3t K BRI, 7 )
FHgtzae I H .

Pk S e AR S5 75 1R, © A I RIS
FEW] L- & 22 1T A S AW AR , ST ARIE A YT A AR AR
Y TR 25 by i 3 1A o P A 22 B e A 28 e i o
PN 1% 22 2 4 AL I} (tyrosine hydroxylase, TH) Fl 2% 75 i 24
FERR R VE T A b 2235 5T DA, T2k A\ 4E3f0
) DA Ze il fi A Az i 25 W B IR 3R, PR i fb 2B i
R, A WSS UE B, KNG DA F i RIS
SRR BATHIRZ TG TE"", MAE S WAk T 10 3
PR I 75 2 T 22 1) i 20 TR R 0 Mk Iy D i) 2 HH
AR EFER™, AL E EARER DA FIEHE LR

hEZG G 2024 4E55 35 545 11



R AS TR 2 s/ BR Ay , i i R 5 B ARG, Al

23 [ e 2234 i A /b T L sl iz Bl

BEAR , B AR AN T B 1 4 . ASBIFFR 45 SR 3R

5T A O, R R 2 R U o DX R R A 2L

IR ML ZPAHSACH = P23k A, R IIBIRIL]R

I B TH R RER A 5 2805k AR H-4 TS , ik 2e s

WO , U 25 n] RE b R I S R AR v B TH % 1R

AR 20 R R AR 25 AL RIS 28 1KV -

g5 b R IR R RS E AR IR A T AR IR

8 AN -4 LR IR A P ) B SR A

S 3k

[1] MORIN C M, JARRIN D C. Epidemiology of insomnia:
prevalence, course, risk factors, and public health burden
[J]. Sleep Med Clin, 2022,17(2) :173-191.

[2] HUMER E,PIEH C,BRANDMAYR G. Metabolomics in
sleep, insomnia and sleep apnea[J]. Int J Mol Sci, 2020, 21
(19):7244.

[3] QASEEM A, KANSAGARA D, FORCIEA M A, et al.
Management of chronic insomnia disorder in adults: a
clinical practice guideline from the American College of
Physicians[J]. Ann Intern Med,2016,165(2) :125-133.

[4] SINGH A,ZHAO K C. Treatment of insomnia with tradi-
tional Chinese herbal medicine[J]. Int Rev Neurobiol,
2017,135:97-115.

[5] RAERR. TRAS A -4 TR 25 R0 TRl B Bt 2R HIGAE FHE

FE[D]. MPRIERE : NS BERLR A%, 2019.
GUO J L. Study on the composition analysis and anti-
insomnia effects of Mongolian medicine Sugemule-4 de-
coction[D]. Hohhot: Inner Mongolia Medical University,
2019.

(6] Hads, RAERR, IMVRIZR, 45 IRk AR -4 K5l 22 7248

H-ZIBEPURIRAE FIPLHI R FE (0], Th B 25 40, 2022,
28(2):17-23.
YANG R, GUO J L, SUN L D, et al. Study on anti-
insomnia mechanism of Sugemul-4 essential oil by multi-
component, multi-target and multi-pathway[J]. Guid J Tra-
dit Chin Med Pharm,2022,28(2) : 17-23.

(7] FEFEHE, XILAR, T/, 45 . 6T s g A i 2

DA IREGE G IR B AL []. TR 2555, 2023,34(9) -
1093-1098.
WANG Z K,LIU SL,YU X C,et al. Investigation on the
mechanism of Compound zaoren granules in improving in-
somnia based on serum metabonomics[J]. China Pharm,
2023,34(9):1093-1098.

(81 WHERER, 2, AR B, 4 R AR IR AR A L R T 5
IRV i b R R PR 2R 24, 2021, 27(1) : 178-181.
YEY J,LI X R,CAO M Q, et al. Research progress on

animal models of TCM syndromes of isomnia[J]. J Basic

TEZG; 2024455 35 5 1Y

[9]

(10]

(11]

[12]

[13]

[14]

[19]

[16]

[17]

(18]

Chin Med, 2021,27(1):178-181.
B AT, T R, 5 A AN X R IR T/
T 2 B IG5 TR A BRI ). [ B 252
JE24%7%,2018,45(6) : 436-442.
ZHAO R Y, ZHENG Z H, DING Y T, et al. Effects of
Zhizi-Houpu decoction on the behavior and monoamine
neurotransmitter levels of insomnia mice model[J]. J Int
Pharm Res, 2018,45(6) : 436-442.
FEES 2 . S HIRAR I LR F %) 10375 A 4 B 52 [D]. B
#: BUAR P BE 25K, 2020.
DU Z R. Serum metabolomics study on the liver depres-
sion and spleen deficiency syndrome of insomnia[D].
Chengdu: Chengdu University of TCM, 2020.
SIL G,WANG Y H,WUYUN G,et al. The effect of Mon-
golian medical acupuncture on cytokines and neurotrans-
mitters in the brain tissue of insomniac rats[J]. Eur J In-
tegr Med,2015,7(5) :492-498.
SCHWARCZ R. The kynurenine pathway of tryptophan
degradation as a drug target[J]. Curr Opin Pharmacol,
2004,4(1):12-17.
KONRADSSON-GEUKEN A, WU H Q, GASH C R, et
al. Cortical kynurenic acid bi-directionally modulates pre-
frontal glutamate levels as assessed by microdialysis and
rapid electrochemistry[J]. Neuroscience, 2010, 169 (4) :
1848-1859.
PLITMAN E, IWATA Y, CARAVAGGIO F, et al. Kynu-
renic acid in schizophrenia: a systematic review and meta-
analysis[J]. Schizophr Bull,2017,43(4):764-771.
VECSEI L, SZALARDY L,FULOP F, et al. Kynurenines
in the CNS: recent advances and new questions[J]. Nat
Rev Drug Discov,2013,12(1) :64-82.
ALABSI A, KHOUDARY A C, ABDELWAHED W. The
antidepressant effect of L-tyrosine-loaded nanoparticles:
behavioral aspects[J]. Ann Neurosci,2016,23(2) :89-99.
PRI IR I, R R SRR AT N SR BRSO i
15077 KT R 2 g2 (1], Th B2 2440, 2019,
25(13):39-41,49.
Hubaolige, Suriguga, GAO Y F. Effect of Mongolian
medicine moxibustion therapy on behavior and brain stem
tissue dopamine in insomniac model rats[J]. Guid J Tradit
Chin Med Pharm,2019,25(13):39-41,49.
XL . #T UPLC/Q-TOF-MS fy 18 4 Ik AR 34 25 A BRU
WAL A RTFE D). MR : BRIP4 %, 2018,
LIU F. Metabolomic study of cerebrospinal fluid in rats
with chronic sleep deprivation based on UPLC/Q-TOF-
MS[D]. Harbin: Heilongjiang University of Chinese Medi-
cine, 2018.

(ks A 399:2023-06-12 {171 F457: 2023-11-20)

(AR )

China Pharmacy 2024 Vol. 35 No. 1 © 43



