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[ Abstract])
unpredictable mild restraint (CUMR) and chronic unpredictable rhythm disturbance ( CURD) ,

Objective To establish and characterize two chronic stress-related dry-eye models using chronic
respectively, and to

compare their phenotypic presentations, metabolomic profiles, and correlations with traditional Chinese medicine

syndrome patterns. Methods Healthy male specific-pathogen-free rats were divided into control, CUMR, and CURD
groups. Rats in the CUMR group underwent single-cage housing combined with behavioral restraint daily, while
CURD rats received random daily rhythm interventions. After 6 weeks of modeling, dry-eye rats associated with Yu

syndrome were assessed for general conditions, behavioral performance, and dry-eye parameters. Histopathological

alterations in the conjunctiva, cornea, and lacrimal gland were examined by hematoxylin-eosin staining. Serum
concentrations of 5-hydroxytryptamine (5-HT) and cortisol, and cornea levels of tumor necrosis factor-a ( TNF-av)

and interleukin-18 (TL-1B) ,

was conducted using ultra-performance liquid chromatography coupled with quadrupole time-of-flight mass

were quantified by enzyme-linked immunosorbent assay. Serum metabolomic profiling
spectrometry. Results (1) There were significant differences in appearance and behavior between the CUMR and
CURD groups.
the CUMR and CURD groups,
especially in the CUMR group. (3)There was no obvious inflammatory cell infiltration in the cornea in the CUMR or

(2) Compared with the control group, cornea fluorescein staining( CFS) was significantly increased in

while tear flow and tear-film breakup time ( BUT) were significantly decreased,

CURD group. Compared with the control group, there were significantly fewer conjunctival goblet cells in the CUMR
and CURD groups,
significantly decreased and cortisol was significantly increased in the CUMR group compared with the CURD group,

and the area of lacrimal gland vacuolation was significantly increased. (4) Serum 5-HT was

but there were no significant differences in cornea tissue TNF-a and IL-13 levels.

revealed 235 differential metabolites in the CUMR and CURD groups,

(5) Serum metabolomic analysis
demonstrating a significant separation trend.
Conclusions Distinct stress-modeling paradigms differentially impact host metabolism, culminating in divergent TCM
syndrome manifestations and dry-eye phenotypes. The CUMR model exemplifies a dry-eye phenotype consistent with
“Liver Depression and Spleen Deficiency,” potentially mediated by perturbations in tryptophan metabolism, while the
CURD model aligns with “Stagnation Heat in the Liver Channel,” likely arising from disruptions in the tricarboxylic
acid cycle.
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dry eye; depression; chronic stress; rats; traditional Chinese medicine syndrome ; metabolomics
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Figure 1 Depressive behavioral indicators and body mass indicator
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Note. A. Fluorescein staining of the cornea. B. CFS scoring. C. TF. D. BUT. Compared with CURD group, *P < 0.05, *P < 0.01.

Figure 2 Dry eye index results

2.4 REYIFER
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T CURD (& 4B)
2.5 XKRINFE.AEALH ELISA R NIEFRE R
5 CURD 41 AH kb, CUMR 41 1fiL ¥ 7 5-HT 7K
S SRR, T cortisol 7K VD & 2 T i (3R 1)
WAk | 5 2 1] £ B ZH 40 TNF-o F1 IL-1B & JC4E
THEEX(EL),

F 1 CUMR 45 CURD 4 ELISA #:FE#rXT (% = s,n = 10,ng/mL)

Table 1 Comparison of ELISA-detected indicators between CUMR group and CURD group(x + s,n = 10,ng/ml.)

415
Groups

5-HT

Cortisol

TNF-a

IL-1B8

CUMR 41 CUMR group
CURD 4 CURD group
T4 T value
Pl P value

4.2480 £ 0.3371
5.0210 £ 0. 6911
3.178
0. 0052

13.460 + 2. 166
8. 191 + 1. 151
6. 7880
< 0.001

14. 680 + 3. 062
13.610 + 1.959
0.9519
0.3525

137.80 + 11.92
136. 10 + 13.39
0.3227
0. 7502
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3 RSB 2 JHAR HE Jetasl

Note. Black arrow. Cornea epithelium. Blue arrow. Conjunctiva goblet cells. White arrow. Lacrimal gland acini.

Figure 3 HE staining results of the cornea, conjunctiva and lacrimal gland in rats
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Figure 4 Quantitative analysis of goblet cell number and lacrimal gland vacuolization area
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0.75) fidkIf % 235 A B F 2 F Rk m i
WA, Hob, 5 CUMR 41k, CURD 41 191
RIS LA 44 MR RIR TR 2) .
2.7 ERRBEMYE KEGG RENBRSEST

XTI FEAR 235 P22 A 1T KEGG 8
&R AT, R DG A E B R R AR
B RARTR & R/ AR AR A& L R
FR A 25 11 BT AR s H Il B Al g i
A REBRAR 5T I RE ) O BRI 2- R R A
F(ER2),
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Table 2 Changes in serum levels of major differential metabolites and enriched pathways in rats between

CUMR group and CURD group

S F 2 AWLip A
2= 5 Y52 AR P SRk
Differential Substance Metabolic VIP P val Content
metabolites classification pathway vatue change
Lﬁwﬁpi%n 1.749 955 038 0.001 608 432 1
i%fﬁ SRR AR 1.814 757 716 0.000 663 252 1
T Yk
LKA Mo/ CEMENE 1 967406276 0.000 005 140 |
N-lactoyltyrosine Y o R : :
. _ s EAEl R Tle
E/ = }—;_Qfﬁ/—‘ A /_‘;;g A
@?‘“ﬁﬁ ’"*f“@‘ ﬁj@%@& Amino acid 1.738 929 387 0.002 874 241 l
yroglu-va Amino acids biosynthesis,
SEREH AR o phenylalanine .
Capryloy] glycine and :’(fl‘dﬂ yrosine tryptophan 1731 513323 0..002 620 779 |
pephides biosynthesis,
2R FE e tryptophan
2-phenylethanamide metabolism, protein 1.791 979 328 - 000 908 449 t
e digestion and
f_ eﬁfiﬁﬁ?ﬁ absorption 1.739 509 835 0.001 831 309 1
Y- AN AR
y-glutamylphenylalanine 1.730 881 632 . 002 595 935 1
M BEIRME W (18 2 1 (9Z2)/0 : 0)
Lys phosphatidylethanolamine (18 : 1 (9Z)/0 : 0) 1.965 912 380 - 000 008 160 f
B RS EEAREE (16 : 070 : 0)
Lys phosphatidylcholine (16 : 0/0 : 0) 1.855265465  0.000222529 1
RIMBENEELAREE (P-16 : 0/0 : 0)
Lys phosphatidylcholine (P-16 : 0/0 : 0) 1.787702960  0.000 823 516 T
WM NEEARAE (18 © 170 : 0)
Lys phosphatidylcholine (18 : 1/0 : 0) e - 002 002 780 f
i 1 " HImBERR G
VRALBRARIEANGE (20 : 3 (82,11Z,142)/0: 0)  BEAEMI g
Lys phosphatidylcholine (20 : 3 (82,117,142)/0: 0)  fiizkyy b T WBILE 1779463294 0.001 055228 1
Phospholipids Glycerophospholipid
LB B (18 ¢ 3 (6Z,9Z,12Z)/0 : 0) and theiy  Mmetabolism .choline
Lys phosphatidylcholine (18 : 3 (6Z,9,122)/0: 0)  gorivatives metabolism 1.871 848797 0.000 181443 T
1 cancer
7 MUBEARTE 2 BERE (16 : 0/0 < 0)
Lys phosphatidylethanolamine (16 : 0/0 : 0) 1.935 550 434 - 000 008 140 1
WENEWEARSR (17 = 1(10Z)/0 : 0)
Phosphatidylcholine (17 : 1 (10Z)/0 : 0) 1.811836 374  0.000757 427 1
——
théffoﬂ ﬂ%ne 1.826 369 564 0.000 394 688 1
v 75y N =3
Gl;fg}f”f“‘mﬁﬁ%m 1.838 774 861 0.000391268 1
o SR P B
A & B TR AL
cﬁlt%?i q N e Lo éfﬁﬁ‘w U 1,796 169925 0.000 593 749 1
i it
Central carbon Central carbon
and energy metabolism in
S — g T cancer 2-
e metabolites  carboxylic acid  1.785 015 140 0.001 020 946 |

Terephthalic acid

metabolic pathway

TR L AL
Note. 1. Upregulated. 1. Downregulated.
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Figure 5 Multivariate statistical analysis of differential metabolites

A
B CUMRZ CUMR group
40
20 CURD-4
— i °
9 CURD-3
3 3 ‘CURD»]
iy 3 CUM.RJCUMR-I
R = 0 L .
s 8 CUR]’)-Z CUMES (UnR
H &
i _
&® 20 CUMR-2
N 4
*s._CURD-5
-50 =25 0 25 50
WA (26.37%)
PC1 (26.37%)
Y \A
3 it

FHRJE—Fh 2 P A0 O 1Y & 530 , AR AE
RHEARESBRPWEEGRIEE", E0
ABAH T IR A AL AIF 5 o, S A5 AL HLn 8 AR
ISR 25 T CUMS BERIVE Sy 24 i AR
AF 5% Ak Ay 2 M it Ay =X, B A T A B &
KATZ %500 3 A 08 o AR ] 9 00 ek 7 38 39
%, BfJ5 i WILLNER 2 7E e 5Ehit Ftb T R 48
PED R 2R 7R TS i R AR SDLI RIS RE 7 K IR
558 7 JHOTR S T B e B R AR AR, AR
ARSI IT LA S LL S50 (I 5T 2 BRAS TR) A9 7 R4 A
T DA A B AS [R) ARG B 2R T DR O, AR 5 T
CUMS & #E% LAk I, 3l 3 #4 #2 CUMR 5 CURD
[ AR ¢ i B e S R L VA €
KT RE— B O AT 2 TIRERA 215
A DA B AR Y 5 T

CUMR ZH 71 CURD HAEAT R2 )y TR B
FVE2E R CUMR 41K RER B h s KRR AT
P/ D R KRG T 8 R A A5 il A AR AR AT S i
CURD AR L3z ShFE B 2 h MK IEAE
I R RS S EAT N, AT R
iR AR AR B 0 Y SRR AN FE A5, X TARIEAH
KT MR AR ST B, X AT 4 25 S5 B0 IE
T RTR) L3 KA PR 2 R Bl ) AN [R5

CUMR 4 L8 A sl , i CURD 20 0] 36 B A 3 4
Irsh, RN e RAEERI T R T 17 0%
(22 5, T E— 2 A8 B T 47 24 LAk, AN
N TR R RS SH 25 i ]
W, MRS AT U R 3T, {2 CUMR
20 IR 0 0 7 ) T Yo I 45 405, WETE TR
P 2 kR TH R R 6 R AT B 2%, K B
CUMR ZH 7B 2 b % 235 MEpi R 200 B Ak i 1 sk /0>
FMER . FUCER TAT 2= R BN, BN 3%
BT BB 2 T BOAS [R) AR 1 HIR R 2% 4
RS

MR B B W 2, 40 AR AE S I R T W
(Fm - REIIR) F . HEZE,KIE
WEST ) RURF R R 2 MK, I, AL
SHRES MG SR, (RAX - BREE) X = “ R
WFH AN HfE AR s T,
FEWRCATH , SRR AH &4 T AR 9 v B2 2R 530 B
Hie, HB2 88 &4 A 55 Hh i) 15 R A JiE AH 56+
ARSI AR EL AR 174 v I 2R X 1 W 2

RISl P AR Hp B R PE AN TR AL 4G 2 U
BEUE AR RS LA INSIE 3 Fi 0oy k2 B
FERFHZPHIEE A T8 . CUMR KR B %2
NLARAE F BLOKS $h 22 BE B AR NERL FREZER . B
FIE S B SR SR, IR BER )
Tz o < 05 D A5, A0 D ot 2, A oh 229



322 P [ SEIS B R 2026 4F 3 145 34 %5 3 ] Acta Lab Anim Sci Sin,March 2026, Vol. 34, No. 3

] N Z2 351 3 4 52 56 ¢ B, WK i G- R R AR L B i
SV Ko R K RAT N TR EIT N RIS
R I AR AU IR I R B TS, AL 1 AH W)
FEP (EEEE Y H = W20, A
g 00 S TR S R R 5T P AR B EDIE, B
PEIHAES LB CUMS #5581/ B 7 AT S
] AR 1L R () UE A Bh A B Ak, X R R R A IF 5
H CUMR KRR M B 0 & AR | (R i R R R
e I L 6 4k O R R AR T B AR A . R R
BUAEE 53T, CUEIR HEZE ) 48 . 9 DU A
Tt BT FEmTR DY (EEE%) F
Al AL TR, BRI T3 24 -
WEWARAE AT 22690 4k &R0 IR B 20 il 3 4
A3, ASHFFEHEN CUMR T HRAS IR 37 A RIS 5 K
RITHR . CURD BG5S 0 7 MAAAE 5 CUMR #5
RUFFTEAR 22 5 RBUMKS #hoUAs B R . 5
i GRS T ES b AN ST E NI EE 28 TR TN
%, IEMCVERE BRI Tz BF OB Ui
FP=,—8 E RN RE R, tH L8
o ERBRAE B WAL 7 , S5 YL00E , IR R E, b
i Y, WS R B, I 2R B T AR )N
BB R o i T i LA S 3 2 56 /K OF TR B
BT E A X 5AMFSE CURD KR A IR B AR
AT N 2E R A — B, 256G 5 Fr & B CURD
FHR B R AT RE VS J® T AR R K 2 A
:I:HE[33_34] R

R CUMR 5 CURD 4 6E f 2y #) 2+ HR 5
B AP AEAT R R UARE AR AE A i 3 2200,
FLGE R A BEE AN R) 3 2 5 7= A2 ) Y
FERLHRAT 247 FF B R AR 4 2 AR
SyMTIE S g M S ARG R E K B, & BRI v
22 AU 32 B E A TR AE B O AR A DL 2
FEATRATHE S SRR, PR T D
Xof JFAIS AL Rl PR 1 25 A M 1 8 KRR K B2 o T
Fefd Fn S 2 A U T T AR AAG I, 25 SR 48 7R
SERTNH ] REE i 2 OF 2 S R AR I 2K AL T
RAERAI K B P JE S E R, e — B
PRAFFGE X 28 A A 50 - AR 8 3 0% YH Tk 474G gt
AT & 0 2 AR L A PLRR M
HATEY), B2 S e 207 1 IF R B M 49 2 1R
SRR ARA BOEERMET  AR 5
25 R CUMR 415 CURD 4H 22 2R 3%

NE IR SN RS BENR ST AR | s Bk
Lifig R, HA CURD 415 CUMR 4141 Lk,
R O EZ TR BN S AT B AR w2 b
P AR AR A = M ] R R, sk 2s A
PP S )i i 3 R B AR AR A R RN R
MR/ B 2R/ (A TR A= W) & i, = IR A &R A
T IH AW AT i RS A Jae e v % BB AR A
S P A PO R AR 2R BRI AR R
AR AT B PR AR AR 2 S A AS B R A

IR N — R 2 SR, WM &
BB 5-HT (Y ME—FTIR  5-HT S AR 4 9 1
FEHLH Z —, WRPINARZY 5-HT F-55% HU i
71 ( selective serotonin reuptake inhibitor, SSRIs ) E
FHRGHE 5700 ABFSE CUMR 415 CURD 414
b, KRB 5-HT KT W3 BEAR, 54l 2
S5 —Z A CUMR 41 L-f8 502 ( A\ 6 5 %
i ELEAETEIE ) W2 R I, M [ B cortisol 7K
I T R, K R PR R S B cortisol 7K
SEFF i, FH BT cortisol 1 I 45 A M I I R 2
A, AT DL BRSO M Wk 2., 3- XU 4 i R €0 2 R
2, 3- RN AR 1) 5 5, A1 1 € 20 IR ) KR 1R X
AR A , T B R AR LR
[Fi] o7 TR 25 T 2 Wi A oA U353 R A 2 3k o 4
T AN [T R 2 AR B, (] s ) AR A

] 127 5 B 5 & B0 RUAH 17 I8 i A 55 2k A
TREREAFARSC ) MLk T R LA, Al 1 Bl
SRECTFMR A A A ERIE RGN
EUR IR, Hovk BE B 248 R e R AR D REAR A, H:
AR B B E ATP B4R R AT
A HRAE 78 CURD 20 77 76 #7465 1R M AR 1 155 100 o
AT AGE I HE AR AT LA B 422 400 ) Zohr AR =R IR 1 #F
HP R B i (A0 e AT R R I U ) 1Y 7 A Sk
RO T F 32 10 H) 55 H, % 338 5 05 1 0
REAIC ATP A HGRE 77 R I 4k {4 Xy R e i
Al HESE CURD 4 TR AR A

AR E B B R AN TS5 B M B TH IR 199
PRYI R IF A & B Sl i) A8 E A IR, HL AR e
ZHZY ELISA A5 0 A & B0 9 0 P+ 1 1 3
A,

25 b ARBIFSEIA A PR A [] 68 107 3 AR 23 5
e oA BRI, DT S B80S (] 194 v kA 1 IR
A, CUMR ZH KRR L < AR MGk AL TR, H



[ SIS B W 2E R 2026 4F 3 A5 34 #5534 Acta Lab Anim Sci Sin, March 2026, Vol. 34, No. 3

323

o PR P RES (0 2 M AU G5 1l CURD 41K
BRIy I 2R AR AN IR | HLAE W)~ BL il v B

= RIRIEIA 52 B A S R T RE R i, A

WFFER T AR UEARH 5 T IR B BRAE R A — 5
JE R AT ABATI A A — 2 R B, b an 8 78 A v
PRAIEA A0S N7 3 25 5 R AE L%, I 2l i A S
UERUARR LA R 25, R AT T7 2590, 45 T AR A
ABESEACHI L 2 W LAt b IR EAR R 2> 715 5
i, AT EIR AR PR R T

[1]

[2]

[3]

[5]

2 % 3 Hk(References)

AR R R IRBL oy 2 M IR 2 20, v [ B T B 2> IR
BRI A3 23 A BE O 24 2. v BT IR I R 297 % KA R
(2024)[J]. 4EIRBZE, 2024, 60(12) . 968-976.
Cornea Group of Ophthalmology Branch of Chinese Medical
Association, Cornea Group of Chinese Ophthalmologist
Association. Chinese expert consensus on the diagnosis and
treatment of dry eye (2024) [J]. Chin J Ophthalmol,
2024, 60(12) : 968-976.

SHEPPARD J, LEE B S, PERIMAN L M. Dry eye disease:
identification and therapeutic strategies for primary care
clinicians and clinical specialists [ J]. Ann Med, 2023, 55
(1) . 241-252.

GALOR A, BRITTEN-JONES A C, FENG Y, et al. TFOS
lifestyle : impact of lifestyle challenges on the ocular surface
[J]. Ocul Surf, 2023, 28: 262-303.
WROBEL-DUDZINSKA D, OSIAL N, STEPIEN P W, et
al. Prevalence of dry eye symptoms and associated risk
factors among university students in poland [ J]. Int J
Environ Res Public Health, 2023, 20(2) : 1313.
ROLANDO M, ARNALDI D, MINERVINO A, et al. Dry
eye in mind: exploring the relationship between sleep and
ocular surface diseases [ J]. Eur J Ophthalmol, 2024, 34
(4): 1128-1134.

CHANG K J, WU HY, CHIANG P H, et al. Decoding and
reconstructing disease relations between dry eye and
depression: a multimodal investigation comprising meta-
analysis, genetic pathways and Mendelian randomization
[J]. J Adv Res, 2025, 69. 197-213.

PARK B K, KIM NS, KIM Y R, et al. Antidepressant and
anti-neuroinflammatory effects of bangpungtongsung-San
[J]. Front Pharmacol, 2020, 11; 958.

HU B, DAS P, LV X, et al. Effects of ‘healthy’ fecal
deterioration  of

microbiota against the

mSystems, 2022, 7

transplantation

depression in fawn-hooded rats [ J].

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

(3): €00218-e00222.

YANG L, AO Y, LI Y, et al. Morinda officinalis

oligosaccharides mitigate depression-like  behaviors in
hypertension rats by regulating Mfn2-mediated mitophagy
[J]. J Neuroinflammation, 2023, 20(1): 31.

ZHANG K, WANG F, ZHAI M,

et al. Hyperactive

neuronal autophagy depletes BDNF and impairs adult
hippocampal neurogenesis in a corticosterone-induced mouse
model of depression [ J]. Theranostics, 2023, 13(3): 1059
-1075.

ZHANG X, YIN Y, YUE L, et al. Selective serotonin
reuptake inhibitors aggravate depression-associated dry eye
via activating the NF-kB pathway [ J]. Invest Ophthalmol
Vis Sei, 2019, 60(1) . 407-419.

W, kEZ, WEEA, %, ET 5-HT/TRPV4/AQPS 5
THIABASC T IR A il [J]. EPRIRFHERE, 2025,
25(3): 372-377.

YANG Y, ZHANG J Z, JI H J, et al. Mechanism of
depression-related dry eye based on 5-HT/TRPV4/AQP5
[J]. Int Eye Sci, 2025, 25(3) . 372-377.

LI X, CHEN B, ZHANG D, et al. A novel murine model of
mania [ J]. Mol Psychiatry, 2023, 28(7) : 3044-3054.
WAN M M, FU Z Y, JIN T, et al. Electroacupuncture
regulates the P2X,R-NLRP3 inflammatory cascade to relieve
decreased sensation on ocular surface of type 2 diabetic rats
with dry eye [J]. Purinergic Signal, 2025, 21(4): 651
—-666.

ZHAO W, JI C, ZHENG ], et al. Effects of Xiaoyao San on
exercise capacity and liver mitochondrial metabolomics in rat
depression model [ J]. Chin Herb Med, 2024, 16(1) . 132
-142.

LIU H, ZHANG Y, HOU X, et al. CRHRI antagonist
alleviated depression-like behavior by downregulating p62 in
a rat model of post-stroke depression [ J]. Exp Neurol,
2024, 378, 114822.

XIE M, LONG H, TIAN S,

et al. Saikosaponin F

ameliorates depression-associated dry eye disease by
inhibiting TRIM8-induced TAK1 ubiquitination [ J]. Int
Immunopharmacol, 2024, 130, 111749.

YANG W, YANG K, PAN Y, et al. A literature-derived
dataset on risk factors for dry eye disease [ J]. Sci Data,
2023, 10 21.

KATZ R J, HERSH S. Amitriptyline and scopolamine in an
animal model of depression [ J]. Neurosci Biobehav Rev,

1981, 5(2) : 265-271.



324

o E S S 2F i 2026 4F 3 A5 34 555 3 8] Acta Lab Anim Sci Sin, March 2026, Vol. 34, No. 3

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

WILLNER P, TOWELL A, SAMPSON D, et al. Reduction
of sucrose preference by chronic unpredictable mild stress,
and its restoration by a tricyclic antidepressant [ J ].
Psychopharmacology, 1987, 93(3) : 358-364.

ZHOU Y, MURROUGH J, YU Y, et al. Association
between depression and severity of dry eye symptoms, signs,
and inflammatory markers in the DREAM study [J]. JAMA
Ophthalmol,, 2022, 140(4) ; 392-399.

POLETTI S, MAZZA M G, BENEDETTI F. Inflammatory
mediators in major depression and bipolar disorder [ J].
Transl Psychiatry, 2024, 14, 247.

EEK. EANG [M]. et s 1994,
TANG W B. The Yellow Emperor’ s inner canon [ M ].
Beijing: Publishing House of Chinese Medicine Ancient
Books; 1994.

TR, FmiR, JURE, 55 RIS R d Ty
HEAER (], SR sh i 5 R BE 2, 2025, 45(5): 596
-610.

WANG X M, MENG C C, FAN L, et al. An overview of
strategies for constructing animal models of traditional
Chinese medicine syndromes [ J]. Lab Anim Comp Med,
2025, 45(5) : 596-610.

e, BEoRad [M]. deat. ARTA: M ; 2023.
ZHENG ] S. The golden mirror of the medical tradition
[M]. Beijing: People’s Medical Publishing House; 2023.
W, I, THEM, 4. SEATILIG e AR i A
FLARIGE KR TR S iR g (1], #HARH
FEHAR-PEZGHAICIL, 2024, 26(7) . 1811-1818.

YANG M, ZHANG W J, YU D W, et al.
Chaishao

Effects of

Ruzeng capsule on neurotransmitter — and
gastrointestinal hormonein rats with liver depression and qi
stagnation mammary hyperplasia [ J]. World Sci Technol
Mod Tradit Chin Med, 2024, 26(7) . 1811-1818.

PP, RUATY, (TG, S5 SENTER A X R T AT
BB DG PR SIAR K B HPA %l B v 8537 153 B¢ 5-HT
Feaisfyfm [T]. 2582 SR 253, 2019, 30(7)
771-778.

WEILP, QINM F, HE Q C, et al. The Effect of Chaihu
Shugan decoetion on HPA axis and raphe-hippocampus
serotoninergie transmission in epileptic rats with depressive-
like behavior resistant to fluoxetine [ J]. Tradit Chin Drug
Res Clin Pharmacol, 2019, 30(7) : 771-778.

BERE T, SRlUHE, VRO, S5, 81O BN AL/ N R
ARV SE [J]. H ESCR 3k, 2025, 33
(2): 180-189.

[29]

[30]

[31]

[32]

[34]

[35]

XUEQY, WUSY, XUJY, etal. Study on patterns of
traditional Chinese medicine syndrome changes in mouse
models of chronic psychological stress [ J]. Acta Lab Anim
Sci Sin, 2025, 33(2): 180-189.

YAJING L I, WANG B, SHAO W, et al

Quantitative

proteomic analysis of the brain reveals the potential
antidepressant mechanism of Jiawei Danzhi Xiaoyao San in a
chronic unpredictable mild stress mouse model of depression
[J]. J Tradit Chin Med, 2025, 45(1): 22-31.

WM, BHMEE, WARTT. SREEIERESL [M]. K K
HRRZEHOR A 5 2023.

HUANG S Z, YANG Y N, HUANG Y F. “Jingui Yaolue”
with explanatory notes [ M]. Tianjing: Tianjin Science and
Technology Press; 2023.

FEH, ARG (BT [M]. deat. ARTAEMR
#t; 2001.

WANG K T. Standards of diagnosis and treatment ( Volumes
I, T and M) [M].
Publishing House; 2001.
XIPESE, FRIRSE. FPRIEAAEEE (M]. dbnt. ARTA
AT 5 2024,

LIU D Z, CHENG Z H. Essentials of pattern identification

Beijing: People ’ s Medical

and treatment for liver diseases [ M]. Beijing: People’ s
Medical Publishing House ; 2024.

X, HIEE, 2R, S T HRIFLARHIE /N BURIAY 1y
SESIE (1], T E SIS E Ak, 2023, 31(3): 302
-309.

LIU P, JIANG P F, PENG ], et al. Establishment and
evaluation of mouse model of dry eye with liver meridian
stagnation heat syndrome [ J]. Acta Lab Anim Sci Sin,
2023, 31(3) : 302-309.

XGRS BREM, Nk, 5. 1E B E SO T IR SR A
TEASE 7 /N B AR B H R 2H 20 miR-146a-5p 5 IRAK1/
TRAF6/NF-«B {5 5@ By mg [J]. hEZRE, 2024,
65(18) : 1915-1924.

LIUT T, CHEN Y K, LIU P, et al. Effects of Runmu
Xiaoyao Powder for dry eyes mice with liver-meridian
constraint-heat syndrome on miR-146a-5p and IRAK1/
TRAF6/NF-kB sienalling pathway in comea and lacrimal
gland tissue [J]. J Tradit Chin Med, 2024, 65(18) ; 1915
-1924.

FrowiE, WU, ook, S R PESEaE E R TR R
TER BRI AR5 [1]. e R 2%, 2024, 39
(7): 3650-3657.

Q') X, HUANG K Y, LUO W Q, et al. Metabolomics



1 SE I S 4R 2026 4F 3 58 34 55 3 ] Acta Lab Anim Sci Sin, March 2026, Vol. 34, No. 3 325

[36]

[37]

[38]

[39]

[40]

study on chronic atrophie gastritis rats with liver depression
and spleen deficiency syndrome [J]. Chin J Tradit Chin
Med Pharm, 2024, 39(7) : 3650-3657.

HEERYE , IROCES, R, 55, BET AU AR SRR
G %o SIS VAL K FRUA 1 2 i B 8 Ly R 95 4R
[J]. hESEER 4R, 2024, 30(2) ; 148-155.
HONG Y J, TU W L, ZHU J R, et al. Exploring central
regulatory effeet of chaishao liujuntang on chronie atrophie
gastritis rats with liver depression and spleen deficiency
syndrome based on metabolomics [ J]. Chin J Exp Tradit
Med Formulae, 2024, 30(2) . 148-155.

IR, ZRAH, 2R, 4F. B THBRIAFR S
BH Y FiE 8 55 2 AR A R A AR IR (0], B s
252024, 7(3) : 274-283.

XIEM X, CAIZ W, LIJY, et al. Metabolic characteristics
of Qi-Yin deficiency and heat stagnation in liver meridian
patterns of dry eye based on tear metabolomics [ J]. Digit
Chin Med, 2024, 7(3) . 274-283.

ROTH W, ZADEH K, VEKARIYA R, et al. Tryptophan
metabolism and gut-brain homeostasis [ J]. Int J Mol Sci,
2021, 22(6) : 2973.

ZHAO H, YINY, LIN T, et al. Administration of serotonin
and norepinephrine reuptake inhibitors tends to have less
ocular surface damage in a chronic stress-induced rat model
of depression than selective serotonin reuptake inhibitors
[J]. Exp Eye Res, 2023, 231. 109486.

ISMAYILOV A S, CELIKEL G. Effects of tricyclic
antidepressants, selective serotonin reuptake inhibitors, and
selective serotonin-norepinephrine reuptake inhibitors on the

ocular surface [ J]. Arquivos Brasileiros De Oftalmol, 2023,

[41]

[44]

[45]

[46]

[47]

86(5) : €20230068.

HOGLUND E, @VERLI 6, WINBERG S. Tryptophan
metabolic pathways and brain serotonergic activity: a
comparative review [ J]. Front Endocrinol, 2019, 10; 158.
SCAINI G, ANDREWS T, LIMA C N C, et al
event in the

Mitochondrial dysfunction as a critical

pathophysiology of bipolar disorder [ J]. Mitochondrion,
2021, 57, 23-36.

ZHANG J, LIN L, CHEN X, et al. Conjunctival fluid
secretion impairment via CaCC-CFTR dysfunction is the key
mechanism in environmental dry eye [J]. Int J Mol Sci,
2022, 23(22) : 14399.

OUYANG W, YAN D, HU J, et al. Multifaceted
mitochondrial as a novel therapeutic target in dry eye:
insights and interventions [ J]. Cell Death Discov, 2024, 10
(1): 398.

MARTINEZ-REYES I, CHANDEL N S. Mitochondrial TCA
cycle metabolites control physiology and disease [J]. Nat
Commun, 2020, 11 102.

ARNOLD P K, JACKSON B T, PARAS K I, et al. A non-
canonical tricarboxylic acid cycle underlies cellular identity
[J]. Nature, 2022, 603(7901) : 477-481.

ARNOLD P K, FINLEY L W S. Regulation and function of
the mammalian tricarboxylic acid cycle [J]. J Biol Chem,
2023, 299(2) : 102838.

SAHU U, VILLA E, RECZEK C R, et al. Pyrimidines
maintain mitochondrial pyruvate oxidation to support de novo
lipogenesis [ J]. Science, 2024, 383(6690) : 1484-1492.

[WmBEH] 2025-09-16



