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Standardized construction and application of laboratory animal model database
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Abstract Objective To address fragmented data, inefficient collaboration, and information asymmetry in the management of
laboratory animal models in universities, this study constructed a standardized database system based on the SeaTable low-code
platform. Methods Using a technical architecture based on multi-table associations, automated rules, and application
programming interface (API) integration, the system realizes full-lifecycle management of laboratory animal models and cross-
institutional resource sharing. Results Taking the Laboratory Animal Center of Jiangnan University as an empirical case, the
results showed that, after implementation of the platform, the one-time success rate of student-led experiments increased from
76.2% to 88.8%, and the experimental cycle extension rate decreased from 34.1% to 14.9%. Conclusion This model is closely
aligned with the national strategic orientation for the open sharing of scientific and technological resources through an integrated
solution combining technical tools, process optimization, and policy adaptation. By innovatively integrating low-code
technology with scientific research management processes, it provides a replicable practical model for the digital transformation
of scientific research management.

Key words laboratory animal models; research resource management; data sharing; low-code platform
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Table 1 Specific animal models involved in animal experiments conducted by the center
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Classification of animal

B30 Wi WA PRE

Main research directions Specific animal models
models

2 L RS Eh s
Learning and memory impairment model
1< AR B MR
Parkinson’s disease model
Rl IR R R S A Y
Alzheimer’s disease model
, , TR BRI, DUMOR. BUR. DUEIE. PUDEL. PUBERR. DURBURE .
ML R R 5 T N e "t B
L Nootropic, sedative-hypnotic, antiepileptic, analgesic, anxiolytic, antidepressant, anti- . . .
Neuropsychiatric system . . i . . Anxiety-depression composite model
Alzheimer’s disease, anti-parkinsonian o .
S MR PR
Insomnia model
T B R
Epilepsy model
PR BN
Pain model
e L s ) A
. Hypertension model
LR RS I . RO
A PRI PRI DUSIIKSSFEREAG . A PEst i fe L B A 2
Cardio-cerebrovascular . . o . . . . . o .
Antihypertensive, hypolipidemic, anti-atherosclerotic, thrombolytic, anticoagulant Hyperlipidemia model
LA P BRI e g o S A A

Disseminated intravascular coagulation

system
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Digestive system

WIRASGE

Urinary system

iR ES2

Hematological system

WY R 5t

Endocrine system

WERG

Immune system

BTSN % FFEH S BEEEIE. Pilg. bV, BEf. RIS R R SRR
ik
Anti-colitis, irritable bowel syndrome alleviating, anti-ulcer, antidiarrheal, digestive

function promotion, intestinal flora regulation, constipation relief

FIR. BEEEIhEE. B9 E R FRRRILAE

Diuretic, renal function amelioration, nephritis therapy, hyperuricemia amelioration

1bIn. BEVATTL. B AR AN AE . A MR R hE

Hemostatic, prevention and treatment of anemia, leukopenia and thrombocytopenia

B FORIRTIAE . FEILRE . D8 RIT BURIIZR A AE

Thyroid function regulation, hypoglycemic, anti-obesity, metabolic syndrome intervention

PUR PudB. AT, BURGRIERTTR . PURRIESST R
Anti-inflammatory, anti-allergic, immunomodulatory, anti-rheumatoid arthritis, anti-gouty
arthritis

model

Gl 9 BT

Colitis model

¥ 5 B B A SR
Irritable bowel syndrome model
B A

Gastric ulcer model

T k]

Diarrhea model

THALAS RS

Dyspepsia model {5 %7
Constipation model

HIRAN AR
Malnutrition model

JH i 4% Zh A
Pancreatitis model

i S

Nephritis model

B Dy Re R i B Y

Renal injury model

SR AT

Acute renal failure model

o PRI I AR Y
Hyperuricemia model
et

Anemia model

20 M g D RE S R
Leukopenia model
LN E AR
Thrombocytopenia model

H M AR
Hemorrhage model

FUR IR Th REAR T S A5 A
Hypothyroidism model

B R I S AR Y

Diabetes mellitus model

R LEE LR PRI
Metabolic syndrome model
LR IEE YA

Acute inflammation model
B RAE SRR
Subacute inflammation model
PN RAE SRR
Chronic inflammation model
1 BUAR RS I B B AR
Typelhypersensitivity model
T BYARZS S R E A Y
Typellhypersensitivity model
T BUAR 25 I B A 7
Typelllhypersensitivity model i 14 5%
Iy SRR

Allergic asthma model

R RLPE B 9 E AR T

Atopic dermatitis model

GBI S
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Immunosuppression model
KRBT

Arthritis model

9o ANE SR 28 Bl A T
Gouty arthritis model
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Polycystic ovary syndrome model

LIRS TEddE. BRI EThEe. (RIPHTZIIR D RE Y L E e
Reproductive system Uterotonic, ovarian function amelioration, prostate-protective Premature ovarian failure model

RLPE B 21 Fi g A A

Benign prostatic hyperplasia model
filifE A% Lung cancer model
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Hepatocellular carcinoma model
SR A R

Breast tumor model

I AR Leukemia model
WREE AT Lymphoma model
4 HL i iy

Colorectal cancer model

AR IR

Oxidative damage model

LA P, piEE H AR AT

Antioxidation Antioxidative, anti-aging Spontaneous aging model

PRIEZ AN ERAEA! Senescence-
accelerated mouse model

AR AR

Simulated weightlessness model
AL B SR R

Simulated hypoxia model

ity EUATESRE . AR R R R

Oncology Spontaneous tumor, chemically induced tumor, allograft tumor, xenograft tumor

REPRIR IR R R RIR. R, RE, SR MR
Special environmental ~ High temperature and high humidity, low temperature and low humidity, weightlessness,

simulation hyperbaric oxygen, hypobaric hypoxia
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Table 2 Examples of core fields in the main table
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Model % . Establishment protocol Bio-parameter .
Model name . . Disease type Reference link
ID Animal strain ID ID
R I /s BRAS 7Y AU [PubMed %£#%]
MO001 . C57BL/6J o JMO001 BP001 .
Diabetic mouse model Metabolic Disease [PubMed link]
. " o e g ScienceDirect 5%
AR SR B MR B [ e
MO002 Alzheimer’s disease rat SD Neurodegenerative JM002 BP002 . .
. [ScienceDirect
model Disease .
link]

(2) AWtk 73R
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Table 3 Examples of core fields in subtable—biological characteristics (detection indicators)

ZH 1D Yfh 1%/ (mmol/L) IR L1/ % EREST]E S i R
Parameter ID Species Blood glucose /(mmol/L) Lymphocyte percentage /% Antibody titer Pathological image
[D1 7 BB
BP001 C57BL/6 12.5 35.2 1:320 . . o
[Histological slide link]
[ 37 2HL 21 R e
BP002 SD 6.8 28.7 1:160

[Brain hstology link]
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Table 4 Examples of corefields in subtable—model construction methods
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. . . . . Operational
Establishment Establishment protocol Core instrumentation Experimental parameters .
recording
Method ID
. ) 2R 120, =iR 25C [EESEE 2
R 2 B BRI L A -
JMO001 . L X 12-hour fasting, ambient [Operation video
Intraperitoneal injection of streptozotocin Blood glucose meter . .

temperature at 25 C link]
AP A XL E LS I 74 TE 24X FRIEIRIZ: WA 40~60/min [FARFAREEE)

JM002 Stereotaxic injection of AP protein into the Brain stereotaxic Anesthesia depth: respiratory rate [Surgical recording

hippocampus apparatus 40~60 /min link]
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Table 5 Comparison of baseline characteristics between the two groups of projects

FHRAE

g B IR “fH P
BEERAHFAT N . (n=134) x
. o (n=126) Conventional management model . x P
Baseline characteristics Post-platform Implementation
(n=126) value value
(n=134)
TF 74343 417 Distribution of research fields 3.26 0.77
FRERE I R G
o 31 (24.6%) 34 (25.4%)
Neuropsychiatric system
ol L R G
Cardio-cerebrovascular 22 (17.5%) 25 (18.7%)
system
W RS
o 25 (19.8%) 27 (20.1%)
Digestive system
oAt A0
48 (38.1%) 48 (35.8%)
Other fields
T H 5246 8 #H Experimental duration of project 2.89 0.82
1 HUA
45 (35.7%) 49 (36.6%)
Less than 1 month
134 H
57 (45.2%) 61 (45.5%)
1-3 months
3IMHEE
24 (19.1%) 24 (17.9%)
More than 3 months
SEIS N MR 56 Practical experience of experimenters 1.98 0.92
T& L
i ) 38 (30.2%) 41 (30.6%)
No practical experience
1L 2
o 65 (51.6%) 69 (51.5%)
Over 1 year of experience
34D, A
e 23 (182%) 24 (17.9%)

Over 3 years of experience
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P<0.01) ; SLIRFMIIEK R M 34.1% (43/126) FF% 14.9% (20/134) , TP 19.2% (x* =12.80,
P<0.01)
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Table 6 Comparison of core indicators between traditional management mode and post-platform application

P, TR e & B A W P
AvRa A (n=126) Conventional management (n=134) Post-platform implementation X P
Indicator name x? value
(n=126) (n=134) value
LRI (%)
. . 76.2% (96/126) 88.8% (119/134) x=8.33 <0.01
One-time experimental success rate
LI FAMBERE (%)
Prolongation rate of experimental 34.1% (43/126) 14.9% (20/134) x*=12.80  <<0.01

duration

2.3 AR #EEIEN

KA LB RR 134 AMTHK AT ATFRIFEE, HEES8CRET. A, SdE44 3
AN 10 N H, A A SRR RITIES, 1 o=dERAWE, 2=, 30="K, 47
=R, 5 =AEW iR, AREE R 100%. 4R ER: 90.2% (121/134) (152053 A N EE 2 i %
I T TAERE, 87% (117/134) AL PIIE BTN SLIGTT e A W& # B, JUH BRI 73 T 5250 2%
W ; 88.8% (119/134) X #2212 4x 1t 5 (R 4 1 R R T =

3. ZLitERE

AWK ) SeaTable SEit W R A 2, 3 1 RIS SR A O R 1 A% Gt B 3 K dls
B IMEIRR BB AR BRSO AL, LB 7 B B e . R SR . SESE
RWY, AZBE PEAETL M KA SR s oD KN, BB R T T R BEACR 5 SRR R R, R TSR
R HIE KA, O R S S ) R I bR AL B S T O AR T AT R L R s B A, IR
JEE 32 5 [ X R B T O = il 3 g S,

RRHT TN B S EAREN . R, Zemi 5HCAa & I RTT I R85 07 17 UYL
M BPARZEFESBORG MRS H—, SINARIESAEBOR, WA S @b 455 A
5 G MOMR I S Y LIRS B 5 VL, SEBLIE B P S SO A AU U i RS BN B e AL AR I
HEMFN . B, HEBEES PG SR I, @AM O 5. =, s L e
TR RV, BhE ORI A S R BT B 2 e B HE AR, AR CR R RV B B AL 5 A R O T 4R
T, SEPURESE  CTTRIAT BN T HIU, SRBEEM S, PR C RS
PESZUIIREE” o 4552 eI B A E A S, RS RM1% 5] RS, eSS TIne, 1
AL 200 ARZFH W) BT RIRE” , IR AL BIRAES, SRR S S0 I X0 R AR,
Sk

[1] B, SR, ¥, . RESBIMEEERRESREE ). hERERERET, 2019, 34 (12) @ 1371-1378.
Zhao Xg, Lu F, Cheng P, et al. Problems and prospects of laboratory animal resources in China [J]. Bull Chin Acad Sci, 2019, 34(12): 1371-
1378.

[2] 3, FE#%5, AN, % RTRESRIMHEFRELSREMEE 7). PEBEEST, 2018, 50 (5) : 50-54,
76.

Cheng P, Wang X L, Lu F, et al. Reflection on construction and development of laboratory animal resources in China [J]. China Sci Technol
Resour Rev, 2018, 50(5): 50-54, 76.

[8] sk®igg, EFHF, REHE, . LEFLRDWEFEILZRS FEERIREKENE [J]. LR EHEEY, 2021,
41 (3) : 190-194.

Zhang R H, Wang C F, Song G H, et al. Status and development countermeasures of laboratory animal resource sharing service platform
construction in Shanxi Province [J]. Lab Anim Comp Med, 2021, 41(3): 190-194.
[41 &, Ewey, e, % “HBEM+S SRR EXEZRSFERAFR ). TEEERESKE, 2018, 28



P ALLAE BT SeaTable S 56 2 49 45 2 A vfi A6 Hodls 2 #5582 9

(9) = 69-73.
Li H P, Wang X M, Yang J C, et al. Research on sharing service patterns of “Internet+” laboratory animal resources [J]. Chin J Comp Med,
2018, 28(9): 69-73.

[5]1 MRS, #¥E, ZaE, %, ETHRELENESDAERSRATTE R RAg kit 5LE 1], BEEERERE, 2025,
46 (4) : 82-85, 103.

Wei Q P, Yang T L, Li Jd, et al. Design and practice of research management system in medical and health field based on data sharing [J]. J
Med Inform, 2025, 46(4): 82-85, 103.

[6] Z=&dk, KRICE. HETHEZEOARKRHIPEEEFEIZ a0 58% 1], BREGEEFT, 2022, 42 (18)
144-149.

Li H P, Zhang W J. Design and thinking on resource sharing platform of animal models of human diseases based on data mining [J]. Sci Technol
Manag Res, 2022, 42(18): 144-149.

[7] e, xizig.  PESLRIHM RIS E SN THEERM T 1] SRS EEZ, 2024, 44 (5) . 469-474.

Du XY, Liu Y B. Analysis of the progress in identification and evaluation of laboratory animal resources in China [J]. Lab Anim Comp Med,
2024, 44(5): 469-474.

[8] XM, H¥HER, XIHIN. FWELEIIWHORERFIE/TERTE D). PEIKEBERMRE, 2025, 35 (8) : 111-119.

Liu X, PuZ L, Liu Q S. Operation and management of facilities and equipment in a university laboratory animal center [J]. Chin J Comp Med,
2025, 35(8): 111-119.

[9] FRA#E:. SQLite ¥ W /LS AT ML [D].  BER: BRMEHIKY, 2020:  21-22.

Chen J J. Research and Visualization of SQLite Database [D]. Nanjing: Nanjing University of Posts and Telecommunications, 2020: 21-22.

[10] SeaTable & J5. SeaTable A ' F M [EB/OL].  (2024-08-19) [2025-11-16]. https: //cloud. seafile. com/wiki/publish/seatable-
user-manual/nFC3/ . SeaTable Official . SeaTable User Manual[EB/OL] . ( 2024-08-19 ) [2025-11-16] . https :
//cloud. seafile. com/wiki/publish/seatable-user-manual/nFC3/.

[11] £/, EW, EH. T SQL server i FEMERELE LB T WA EHMAGMWELNA 7], PHEESRSL, 2025, 22

(10> :  66-72.
Wang Y, Wang Z, Wang X. Construction and application of management system based on SQL server database for medical equipment of co-
building laboratories of hospital [J]. China Med Equip, 2025, 22(10): 66-72.

[12] SeaTable GmbH. Why SeaTable is The Next Big Spreadsheet Solution [EB/OL]. MarCom Europe, (2021-10-14)[2024-11-
16]https://www.marcomeurope.com/article/553827467-why-seatable-is-the-next-big-spreadsheet-solution

[13] Iwagami M, Takeuchi Y. Introduction to self-controlled study design [J]. Ann Clin Epidemiol, 2021, 3(3): 67-73.

[14] Bi 40,  JRHEGE, &R, F. SLRIVWEDFRHEEEACRSHREAEEELE J]. LRV SLRES, 2008, 28

(1) = 43-45.
He Z M, Xing R C, Yue B F, et al. Standardization of data expression of biological characteristics of laboratory animals and data sharing [J].
Lab Anim Comp Med, 2008, 28(1): 43-45.

[15) i, e,  fmEr, 5. T EBHECIER RIREORIOEAR KOR REEE (7). BHUE BT, 2025, 45 (2) : 32-40.
Yang L, Lei S X, Yue Q, et al. The evolution and development logic of China’s science and technology infrastructure resource policies [J]. Sci
Technol Manag Res, 2025, 45(2): 32-40.

[16] X85, ZEB K, WEE, %. IWERIEREESTEMRNERS RS 1], LB EHREY, 2024, 44 (5) .
567-576.

Zheng QY, Li T F, Xu J G, et al. Advances and challenges in the research of integration methods of animal experimental evidence [J]. Lab
Anim Comp Med, 2024, 44(5): 567-576.

[17] R, ERECFAE AR B RIS M R R ARG e RS (0], BUREE A, 2025 (7) ¢ 107-119.

Li B Z. Constituent elements, potential risks and practical strategies for digital transformation of universities [J]. Mod Educ Manag, 2025(7):
107-119.

[18] Z=:, BES. HAHHEMMERRESAFESENERBATR ). &SEFE7, 2023, 9 (300 @ 16-18, 22,

Li P, Xue Y. Study on the construction path of intelligent education ecosystem empowered by digital transformation in colleges and universities
[J]. J High Educ, 2023, 9(30): 16-18, 22.

[1o] M3, IR, WY, . GUTRREE T ERAPTE RO R AR 1. BHBAEA, 2024 (100« 51-54.

Wei HY, Liu Z Y, Pan TY, et al. Analysis on the innovation path of scientific research management in colleges and universities under the
concept of innovative development [J]. Educ, 2024(10): 51-54.



