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Construction and Evaluation of an Animal Model Combining Insomnia with

the Syndrome of Liver Depression and Blood Deficiency
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(School of Traditional Chinese Medicine, Beijing University of Chinese Medicine, Beijing 102488, China)
[Abstract] Objective: To establish and evaluate an animal model combining insomnia with the syndrome
of liver depression and blood deficiency using intraperitoneal injection of p—chlorophenylalanine (PCPA) combined
with chronic tail—clamping stimulation and tail bleeding. Methods: Totally 30 male specific pathogen—free (SPF)
Sprague—Dawley (SD) rats were randomly divided into a blank control group and a model group. The blank
control group received no intervention, while the model group was subjected to modeling via intraperitoneal
injection of PCPA combined with chronic tail-clamping stimulation and tail bleeding. After 21 days, the general
condition of the rats was observed, and their syndrome characteristics, sleep rhythm, and behavior were evaluated.
Sleep latency and sleep duration were recorded using the sodium pentobarbital righting reflex test. Arterial

blood counts of red blood cells (RBC), hemoglobin (HGB), white blood cells (WBC), and platelets (PLT), as well

as serum levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), and blood urea nitrogen
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(BUN) were measured. Hematoxylin—eosin (HE) and Nissl staining were used to observe the histopathology of
the CA1 region of the hippocampus. Enzyme-linked immunosorbent assay (ELISA) was used to detect the levels
of serotonin (5-HT) and dopamine (DA) in the hippocampal tissue and serum. Results: Compared with the blank
control group, rats in the model group showed increased daytime activity, nocturnal lethargy with a preference for
lying down, mental fatigue, dry and yellowish fur, and sensitivity to external sound and light stimuli. After
modeling, the model group exhibited significantly prolonged sleep latency and shortened sleep duration; the 24-hour
average sleep time percentage decreased, while the average sleep time percentage during the light phase decreased
and that during the dark phase increased; in the open field test, the total movement distance, total number of
grid crossings, number of central zone crossings, time spent in the central zone, rearing time, and grooming
time were all significantly reduced; in the elevated plus maze test, both the percentage of entries into the open
arms and the percentage of time spent in the open arms were decreased; grip strength was reduced; in the
Morris water maze test, escape latency was increased, whereas the number of platform crossings and the time
spent swimming in the target quadrant were decreased; arterial RBC, HGB, and PLT levels were decreased;
serum ALT, AST, and BUN levels were increased. Rats in the model group showed certain pathological
changes in the hippocampal CAl region; 5-HT levels in the hippocampal tissue and serum were decreased,
while DA levels were increased. Conclusion: The animal model constructed using the multifactorial method involving
intraperitoneal injection of PCPA combined with chronic tail-clamping stimulation and tail bleeding correlates
well with the syndrome characteristics and clinical reality of insomnia with liver depression and blood deficiency
syndrome, providing an experimental basis for subsequent new drug development and research on mechanisms
of action.
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F10 AHARBSETFEELEREER  (xss,%)

4 n JPECEBEAUECE ML TTRCE (S BT oy

ZSHX A 6 29.08 +6.97 13.20 £ 6.24
PRI 6 18.12 £5.06 2.30 £0.98
! 3.118 4227
P 0.011 0.002

j
FRE N FRE
Sy - 4 r
73 X R 2 TR ZH

B4 WMAXKRSRTFERELR S min PUEE
353 MBI Scsuas R ORI R BUITUR TR T 45 Fox i
Z1(P<0.001), $& 7RI B B T 1A T B 82 57 R B
(W#11)

F 11 FAKXRIEALLE (xss,gf)
21 51 n IR Tg
75 XN R 6 993.00+98.32
HEHIZH 6 579.17+28.94
t 9.890
P 0.000
3.5.4 Morris/KA T SLIREER  BIRIZ K R BRIk T
25 IR HRZE (P<0.01) , ZEBRBREOT- 6 OB . H ARG FRITEVK s 1]

PURFZ BT IRZAL(P<0.01) , #EA AL K BRI 24 )0 12 RE
J10ER . (312 Kl5)

F12 WAARKESEREE (xxs)
ikl n SRR R AR BRRZ B

SAMBA 6 1139£3.63 5.83%1.60 4514526
R 6 28.63+10.17 2174075 19.88+5.54
¢ 23913 5.074 8.097
P 0.003 0.000 0.000

ﬂ!‘-r ]

17

X

FETIZH
AT FE0EE HERBATE LR,

ERE
PP B AR SR
5 WHAKBKEELIEZEEEZRME 2 min HLTE
3.6 MK A ftmibly fo A LIS ARILE B KR RBC,
HGB . PLTIIEF45 X BRZL ( P<0.0138P<0.05) ; LK ERWBC
H#g, 22 R IG5 L (P>0.05) ; B 21 KRR ALT
AST BUNZK -2 5 F25 A XT BR 2 ( P<0.01 5 P<0.05 ), 1R 75
RIZH I T I RS AR A 3L (W313~14)
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%13 WHAKAR RBC.HGB.PLT b8 (xs)
A5 n RBC/(x10%L) HGB/(gL) WBC/(x10%L) PLT/(x10%L)

ZFHMIBA 6 673£015 13933+6.09 1.86+049 1012.50+22.28
ALY 6 628+0.18 12833£622 1.68+046 907.17+87.12
t 4766 3.096 0.655 2.869
p 0.001 0.011 0527 0.017
%14 WAKXBRME ALT.AST.BUN KELLE  (xxs)
21 51 n  ALT/(U/L) AST/(U/L)  BUN/(mmol/L)
FHEXNEA 6 31.67+3.14  137.92+744  4.60+0.28
EHIZH 6 40.83x7.36 166.37+12.32  5.00+0.26
t -2.806 -4.842 -2.582
P 0.019 0.001 0.027
37 WARKALBBEIE  FEAXNEAKXREDSCAL

DR 28 TRES R T T , HES) S IS G , JE TR IMACK 5
B AR DA 28T AR VEIRAE s 4 ZUR DU B S AT 20 a4 1
5725 UM R LA, BRI 2 ¥ 1 DX CA TIX T UL o i 2804
P, AL PN M /MR %, B AR [ 4 TR 0, G (i K
Ro(JLE6~7)

2% R IR PRI ZH
B6 WMAAXRED CAl X HERBER (x200)

25 T IR A2
E7 WAXRED CAl X Nissl £BER

(x200)
3.8 WK K EDLMLR EF5-HT.DAKF bR FRIZ K

R D20 405 18 5-HT/KE I F45 H 0 BRAL, DAZK -7
T2 FIX IR, 22 39 et 24 L (P<0.018 P<0.05) , W]
BRERIZH A R B T R 228 I oA o (L% 15~16)

xR15 WAARBEDALAS-AT.DA KFELEE  (xxs)

215 n 5-HT(ng/mg) DA (pg/mg)
FHMRA 6 0.90+0.11 12.99+1.77
AL 6 0.620.19 15.19+0.30

t 3.225 -3.013

P 0.012 0.028
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£ 16 MWHAKRME 5-HT.DA KFELE  (xxs)
20531 n 5-HT(ng/mL) DA(pg/mL)
EEXEA 6 124.17£12.93 1549.01£17.94
RHIZH 6 100.81+16.57 1 789.64+16.02
t 2.721 -24.503
P 0.022 0.000
4

MR AE by — Tl L Py R IR s 7, 3 300 Sy A PRT i | ek IR
Y PRI X B L BB T B R R R I 4 S A A
PR R 1 H R AT AT AR, SRR AR R R TR
SR YIS, AR IR I 2 2 AR 4 I DA % DL AIE Y 2 — 1, A R AN
W, SIS e, SCHLASS , PICo il 28 1 5 o SRR D 8 L 5
M ANRRITFHE, PR IR, MARSE& AR IS SR IE 5,
AT S B G AR, [ AT 14 JC TS LR WA A 2% R AR 1L
TES AR R 17 W R A IS B 70 A 1 — b 2 B AR L
HEVESRIESS 5 SR R R HA AT A %

AR AR ik B R - KA B A8 MR AT
TESTPCPA JNMERA S vk o LR 7 ik 2 LAVE R (5 N
F2, 6T B IE R R AR O IESS A T ) R S L
SEBR AR 1025, K RIS AR IR AL B A 2h . 5 AR
[, R A G R LB R O =5, SRIRE I3 3ok 3 (HL e i -
I I T 1A 5 A 2B 081 A AR B0, J s i 2 PCPA 2 T
AR IRAS IR S v F ) —F O i o PCPAYE N 6 R Ak
PR30, BE AT M K S—HTAY A AL, B PR B AR — 5 FiE %)
AL, BT BUS BT A R, B AR BT 2R B K
G PCPA MY 7 ik B R ) 38 15, B M, 3 S MR
AR AA I, e R B e FFHIIE i AS i o B4 ik o e
SRR RN HP AR MR, DT TSR FE R,
1207 1 TR SRS VRN G B R B R AL o R v T
Sl AT 2 AN AR A", 5 P B2 I R B
REHLE— B, BN L D RERE /N, AN 5y v i sh At T,
12k e IR A WE ST PCPATE SRS T B {24 Wi Fh
K, AT 51 R B IS B, £ ST I, A JUAR ™ iy v
P2 HS  JIFAARES AR AL I, SR O o O 2 MR R
R 5 A T ASEADL A I RIS TE 2 B 155 s 2 3 AR A5, i
AL, AR BRI BH o AU ES H A 23 52 M i T g

5 B ML o 0L B D) JFF 2R3 3%, SR ST 8 1 AR R0, K B e
I o 2 PR o o R b e R R R R 4 £ T A
UL B I R TR RS TSR R O 5 S B L AR BIE 5 R
1 22 3 5 A B vk b K0 e R IO S i HP A Zh T i
PEIEIFFAR , BT S48 M 2 i fin ) i B2 2% 5% , PCPA P] T3
TR EUR AR AE - =8 43 0 SR Al 7
RS " = AN 2 TR AR AR IR IE A L . = F 45 4
T A v B RO Y SRR, 50 R AT i R Ak B RR
N RRIE R AT AEAS AL 05T e B A G R v
BRI K R ISR, B TH B, XM |
SN, BT RIS S, B IR b ) B T
LRI AL R AT S48 AR 2 T HA%
AR, LB ) B HE RS AL A R B T 2 5 4 (3 o R A 22

BT, 50 MR PR I 82 E 5 RS AR A A AR 1k
114 2 25 T AR R A4 o

WP 25 5 B, I 5 8 AT ) S 4, A5 20 R Bl 7
THEPIRAS T S I AN B AT T 5 25 Tkt
WRZH = AR 3 2 5 BRI B B R TR 5 i I
ANZREHEIR , G R BE DB TR LG PIAB 8 e PR 2 B —
AR B YRR AR R B LA T SR A
B VERE BRI EAE T JC A 2 22 30, T R B X
S 2% H B RE MAT  P BETIE A R R SR LS % H T REAE
FEENAIBTR 2, BRI IE 45 S e, TR AR SR 45 3 A7
Ry A SE 8RR O 0L AR AR A8 b L 2205 TR ST R B SR
I AR 5

PG T Ll 22 R A S B 45 S b AR 2 A B R MRV TR
W A BRI R N () 0 S 4 L A 5 SR IR (A I PRARRAE
To A B AR W 25 S S, R 2 K 24 hoF- Y B AR B B] 43
EE T R O HR IS IR AR B 1] 7 3 B v T 2 B 30 45 e IR
I 43 B3, BB ARL 2 K R BRI A B LN

AT A2 A S 56 Hp ™ 4 S 6 19 R ol X2 R B M (5 PR
I [F0) P LA 2 kA B P 0 1 LA S AT R 8, L 7 BsF [ R A s
) AT LSS BRAC B T A B3 v 90 3 R B SR 5, 0 )
FE B AT LUR R B Sk AR R B SRR 4 R
PRI A B T8 sl R AR RIS B Esh ,
FEIE RSN RAB 200, R AT Fk B SL I SR PPN w6 25 30
WA AT R 2 MLy 7k 22— R AR Sk S S 2 AR
TR AR R B e A PR R A 4500 91U 1 ol T340
KR 7 1F L7 TR ) SE S0 25 T B 7, AL K R B T 4k
J17F B A RAR S 57 2 B - Morris 7K 24 B 5236 m A F1EA KR
2 2] FC AL RE TP Morris 7K 2K B 525G 45 H s, BBV R B
TE2S AR W BE B 27 21T I D RE T BRI R 3 LA R
T4y AWABIES> T, R P H R 57 (TR TR Al
175 &5 1 3 25 BP0 X LA T Ok 2 A 5 20 IR S A B i R
G R FE A, 5 ARG, , 0ol e 37, AR MR 9 AL
WA .

I AR A AL FE AR 25 R B R K RUAF ST
FEIL, 5 R it f B TR (5 A L JTCH R 58 (0 AR AE A A2
RBC .HGB . PLTS2 Ifil K iE 5 455 BUTTAN 9 B ZE 8 o BE TR 40 K
FWBCA L A8k, 7R 184 2k 1 AR 51 & S e RO, HERR
TR R 4 S 0 T ALTAIASTR S W T ol B4 Y
KR Y BUN 2 1 AR B 7=, HoK S A Tl A
J2 BHLAAA R ZE AL AR S B-5, IMT AE AR ARG T 45 SR R
BV K U D RE A7 e — 2 i A 00, AL 3L, 5K
HHR IR B A A AR A N 2 55 R R AL ] 19 26
ML B A 2208 I, S—HTRENS i 35 B AR , T DA 7] 5 [ 5t i
5 R I RPN AR AN 21 R BR ) B IR s LA B 22328 Joi 2R A4, 45
B IR R I P 2 A AL B 3K A5 PCPAI I 5-HT A ALY
ML — 25 A LU E A AR 25 S R A K R S CALIX
FEXERTELEAAR B S R, $7m H P AR 28 2 40 Hh BB A B
IR AT PR IXURS S8 imes) 3 55 FFAIR AL R AIE “ SR A VAT L oA 2
F&" FEAINHITIRE N REAAT

65



* & (3 532

2026 2 A 325528  February.2026 Vol.32 No.2

AW TER 20 N 38 B T AR M 2 114 % MR8 . i
TRUESS & SRR EA T Ry LR B R 2238 FUKF- B3R
B 5 SR RIS 0 R IE— B R, BERS R 2 B DL R IR
IR L R 52 2 e A T PR o TR S 3R Ak AT
S PG S SR S AR AR — ARG SR T R A
HYISaI TN IR &

S5 30k

[1] HARBE AP o BRI A2, o 7, XIVEAL,
P E R AR IRIZ W 5107 78 R (2023 0[] TP ARt 2Rt
Z%%,2024,57(6): 560-584.

[2] FERINI-STRAMBI L, AUER R, BJORVATN B, et al
Insomnia disorder: Clinical and research challenges for
the 21st century[]]. Eur J Neurol,2021,28(7):2156-2167.

[3] 200K, 5K, 2 HIR B g A IF 5 IR 5 o B (). 5 B 2 2%
7,2024,40(6):731-737.

[4] MORIN C M, BUYSSE D J. Management of insomnia.
reply[J]. N Engl J Med,2024,391(13):1261.

[5] XU, EMRAE , SRR, A5 T R A5 1R YT R HIRITFAB
IR TIE P I R RO . AR P BRI IR , 2020, 27(5) : 3-6.

[6] i, B, PRI 4 , 25 JIPARIE SR IR U RY iy a7 5
TR EE 245, 2011, 52(8): 689-692.

(7] MhErs, JOREAR A, 45 T T PR Y B AT 77 1L
TR AR ALK ED A B A2 27 A2 i ). b R
2017,26(2): 82-84.

[8] EMT, EAHR, 4535, A5 RS 2 M7 o R HIRASE R K B
FfiiAE a2 CLOCK .BMALL B F2 R[] E 2k
2024,65(20):2145-2151.

[9] RIEMANN D, KRONE L B, WULFF K, et al. Sleep,
insomnia, and depression[J]. Neuropsychopharmacology ,
2020,45(1):74-89.

[10] WARDLE-PINKSTON S, SLAVISH D C, TAYLOR D J.
Insomnia and cognitive performance: A systematic review
and meta—analysis[J]. Sleep Med Rev,2019,48:101205.

[11] BT HE, 2= , 5 PHF, 25 TR L HE 7R AN R 18
1R[] EE IR RAFEE , 2015, 7(5): 6161, 63.

[12] ERH, EWIER, TR, % RN SRR IR FIPEA 7 i 00T
FEE e[ E SE R Sh 2, 2022, 30(3) : 428-435.

[13] 284, XAl AR5 [, 45 R 2 sh W A o SR B e
I E R R AR, 2022, 32(1) : 104-110.

[14] RAYAN A, AGARWAL A, SAMANTA A, et al

Sleep scoring in rodents: Criteria, automatic approaches and
outstanding issues[J]. Eur J Neurosci,2024,59 (4):526—
553.

[15] SBIFEE, L8 AN ZRTE S IR v 14 157 A
R E R E2EZRE,2019,29(6) : 135-140.

[16] M7, Shis], SR, 45 X SR PR 2 v R IR AL 7
VAN T ). S B S W B4, 2024 ,41(3): 9
13.

66

[17] MBEEE USRI, 220, 45 CIRRE NI & R AT Je R N 0T
SR NG A R TS R 5 i 5 TR R UL A o 25 ).
P E SR SR, 2024, 32(3): 317328

[18] SMEFTF, BT, A6 EE , 45 R 2% i P i AR A
R W A5 SN [0). 70 B 25 B 2438 47, 2013, 29(3)
437-441.

[19] FRINEL, FHERLR , BB , 25 AR Al L R MRS 6 S
AU 7 RO PR )] BE 4%, 2024, 65(14) : 1496
1503.

[20] Al b3, BERS , 2H 38, A5 LT 4R K BUUARZSIE S
JHFAE I 5 2R BT [0 H PG 5 45 5 R 24 7, 2016, 26(6) :
354-357,360.

[21] BRRIE , BR%EAE, BTVKO 35 1L BR B0 1R 7 A 1 e 2 2%
B 7 RO KON £ 1 ARG 4 R s 0. [ vh BE 24
BHE,2024,31(6): 1135-1137.

[22] B, WE AR, malR. T BRI R T RPN HE AR B 2R AL
AL AR BE A, 2024, 43(7): 680-685

(23] 255 ARHE, FEDRAL, 45 U7 X0 A SSIE R BIRR
SUBAE FHAF S (7). o [0 v B 3 it P 2 22 7K, 2022, 28 (1) :
1806-1811.

[24] KRAEUTER A K, GUEST P C, SARNYAI Z. The
open field test for measuring locomotor activity and
anxiety—like behavior[J]. Methods Mol Biol,2019,1916:
99-103.

[25] LA-VU M, TOBIAS B C, SCHUETTE P J, et al. To
approach or avoid: An introductory overview of the
study of anxiety using rodent assays[J]. Front Behav
Neurosci, 2020, 14:145.

[26] DANDUGA R C S R, KOLA P K. Elevated plus maze
for assessment of anxiety and memory in rodents [J].
Methods Mol Biol,2024,2761:93-96.

[27] ZHANG Y F, ZHANG Z H, YU Q Q, et al. Dual-factor
model of sleep and diet: A new approach to under—
standing central fatigue[J]. Front Neurosci,2024,18:
1465568.

[28] OTHMAN M Z, HASSAN Z, CHE HAS A T. Morris

water maze: A versatile and pertinent tool for assessing

spatial learning and memory[J]. Exp Anim,2022,71(3):

264-280.

LISSNER L J, WARTCHOW K M, TONIAZZO A P,

et al. Object recognition and Morris water maze to detect

[29

—

cognitive impairment from mild hippocampal damage in
rats: A reflection based on the literature and experi—
encelJ]. Pharmacol Biochem Behav,2021,210:173273.

[30] WAL, BAFI, M, AF TRAU KA ST TR
A0 1 7R VRIS P 2 IR P s ROUR [+ [ S 96 7 2
Z=,2021,27(24):49-54.

[31] ZE25 R A VA 3L R YA YT I L R 780 2 MR 174
BRI FE ()] AR AR B2 4%, 2021, 8(5): 812-813.

CRE 7950



2026 2 A %325 %240  February.2026 Vol.32 No.2

+ & 3 Far

SE R

(1] M0, JEAA 52, XU, 46— BURIAIHI it &7 = e
AFFE ()] P 3Rl B 2 2k, 2025, 31(4) : 697-700.

(2] &I IRERIATT RIS K 22560 5 25§42, 2016,
22(17):104-106.

(3] WHERTE, BRI, 2R, 45 2o — BERIAY DT S vy o B
ARAIF 5T 3 7 5 B A 2 4 (Q —Marker ) T 43 A [J]. v 2
24,2022, 53(23): 7585-7595.

[4] TRBEAE, BEST, B 307, 45 R 8 IR 1 & T A5 [)).
HEE25 5417 ,2021,27(2): 31-35, 40.

[5] ®Ee, 2, IR ER , RIS fil & AR
KR I R 2, 2025, 56(2) : 76-80, 84.

(6] K&, FRAEE , XBLT, 45— A il bk il £ 718 Bk 2
#1,2009,32(5):812-814.

(7] EVEEfs, BB, ZEmiRE , 45 10 SR I8 i Ak s A TR I o
ik — 25k T2 E 2450k, 2024, 33(16) : 52-55.

[8] EIZKAMZE 25 h A NRILFIEZ M —FR[S]. AL b
[ B2 2584 ) iR, 2020.

(9] BFR, AR UKAZ , A, 5. ZHRPREE A B R4 A IF
RIS A TORER R H & T 20 B f 5258,
2023,25(2): 122-126.

[10] ZEZW0 , L8, ¥, 5 R4 7 vk il & T2 Ak SR
I H 25,2023, 45(8): 2477-2483.

[11] XUAS¥ , 04 e , 45 JOME AR A6 8% 1 AOURL 1Y i 7Y
T A EZ 54,2020, 39(2): 202-207.

[12] ERE, v, TS €, 5 S 507000 T-I5 R AL Ty i1k
K T ESHAR ) T E R BE 245 B 22,2019, 26(11):
74-78.

[13] 55, M 1EDT &V , 25 HPLCIE R IR Rl T8 R 5 iR
JE o} 4 9% TR JIURE 32 B SO A I S ). R 2 S
2018,24(22):57-61.

[14] BRPELEMRIMNAE, BRI E S RLEE

T 55 7). D& T A (il AR i 44 05 S SR 2 2% IR i
TP ity A28 4% D7 GBS AR (71 53] ) Y38 RI[EB/
OL].(2020-11-10)[2025-02-13} http://www.natcm.gov.cn/ke—
jisi/zhengcewenjian/2020-11-10/18132.htmL.

[15] EH2 WAL, READ, % HPLC-ELSDIS &L RIS 45 &
GETF AP AN [R] 7 s R B 245 7 T ()] 15 25 i
2021,27(3):49-53.

[16] Jbst &R QB 25 MRS R W, 2 RS (B35 25 4)
WFSE B A R W) — b — 53 R ORE 3R] K HE i 45 7 v
202210462985.4[P].2023-11-07.

[17] TRk, JT 850, EoF, S 0 A = I T i 2t
B A S B AR ST ()], 24, 2025, 56(5): 1782
1792.

[18] TAKASAKI H, SAKURAI A, KATAYAMA T, et al

environment —friendly granulation

(GFBG)[J]. In-
ternational journal of pharmaceutics,2019,557:18-25.

[19] B4 B, B0 S0 , M e TG R R T kL T 240
A SR R TR B (0], P R 2 4, 2022, 28
(2):57-60, 86.

[20] [ 5224 it Wi B B sy 1 R 24 M D) O T R A v 2 b i
L THE A4 (20244555935 ) [EB/OL). (202407 -
10) [2025 —03 —10].https : //www.nmpa.gov.cn/xxgk/ggte/ypg—
gte/ypbzhge/202407 10174754155 .html.

[21] CHH2GHRIERE BL [T HLE Y BOR AR 2] P R 25 5 7],
2024,26(7):742.

[22] B P, NG S — B RS R 1 4T AL A 4
FE2EHT. AR R 2425, 2018, 33(5) : 1804-1807.

[23] ZE454S , 2T HE — BURUIRIG 7 I A IR TR 2 06 S 25 ).
R R 2Rk, 2021, 3(1): 53-55.

OlcA% B 47 :2025-04-16

Novel, lean and

method: Green fluidized bed granulation

SRR

(L3 665D

[32] YUHL, 25 BRI =, 55 L ORI A5 70T T BRI R %
R R 8 ML o JET I KB T PRI R LR . = i v S v 2l
=7, 2025,46(3):69-72.

[33] PN, XUEEES , TR, 25 SR MR M IR /) BRSh M 0 (g
PHREAR AN ABR TR 2, 2021, 14(8): 1385-1389.

[34] EVANS C, MACKENZIE F, MARRINGTON R. Variation
in liver function testing and the effect of pyridoxal-5-
phosphate on ALT, AST and FIB—4 resulis[J]. Ann Clin
Biochem,2024,61(6):459-468.

[35] CAI H D, WANG J, LUO Y Y, et al. Lindera aggregata
intervents adenine —induced chronic kidney disease by

mediating metabolism and TGF-B/Smad signaling path—

way[J]. Biomed Pharmacother,2021,134:111098.

[36] DUAN D, KIM L J, JUN J C, et al. Connecting
insufficient sleep and insomnia with metabolic dysfunc—
tion[J]. Ann N Y Acad Seci,2023,1519(1):94-117.

[37] WANG D G, WU T J, JIN J H, et al. Periostracum
cicadae extract and N —acetyldopamine regulate the
sleep—related neurotransmitters in PCPA-induced insomnia
rats[J]. Molecules, 2024,29(15):3638.

[38] XU, EAEAR , S, 45 I TG S A A R R RE RO
FEPI3K/ A 0 AT AR AL RO L2 2 e A2 RE T AR
FHBLHII. o 5288 05 )44k, 2025, 31(16) : 114-125.

CBAS B 4:2025-03-31 %% LK)

79



