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[ Abstract] Objective To investigate the modeling of Henoch-Schénlein purpura nephritis based on data mining,
and to provide a reference for the preparation of a standardized Henoch-Schénlein purpura nephritis animal model.
Methods We searched the CNKI, Wanfang Data, VIP, China Biomedical Literature Database, and PubMed Chinese-
English Database by computer to obtain studies of animal experiments relating to Henoch-Schénlein purpura nephritis in the

past 20 years. The species, modeling method, dosage, dosing cycle, modeling standards, and detection indexes were
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screened manually, and a database was established by using Microsoft Excel 2021 software for statistical analysis. The
association rules of high-frequency indicators were analyzed using SPSS Modeler 18. 0, and Cytoscape 3. 6.1 was used to
visually upgrade the association network diagram. Results A total of 106 articles that met the inclusion criteria were
summarized. SD rats and KM mice were the mostly commonly used animal models of Henoch-Schinlein purpura nephritis
and most studies used drug-induced models. Bovine serum albumin ( BSA) + lipopolysaccharide ( LPS) + carbon
tetrachloride (CCl, ) + castor oil, ovalbumin ( OVA) + Freund’ s complete adjuvant, gliadin + Indian ink, and BSA +
staphylococcal enterotoxin B(SEB) were used to produce the animal models, generally with cycles of 5 ~ 14 weeks. The
standard of modeling was skin purpura and increased numbers of urine red blood cells. Proteinuria, glomerular mesangial
hyperplasia in kidney tissue, and immune complex mainly composed of immunoglobulin A (TIgA) deposited in small blood
vessels indicated successful modeling. There were 36 medical indexes, including 23 indexes related to the kidney and urine
and nine indexes related to blood. Among these, 10 indexes, such as 24 h urine protein quantification, interleukin, renal
pathology, urine red blood cell count, IgA, circulating immune complex and creatinine were used in = 10% of cases.
Cluster analysis of high-frequency indicators showed that the comprehensive evaluation model of 24 h urinary protein
quantification + interleukin + renal pathology + urinary red blood cell count + IgA was mostly used. Conclusions Most
existing animal models of Henoch-Schinlein purpura nephritis have used male SD rats or female Kunming mice, and most
models were induced by drugs. Among these, the method of stasis-heat syndrome combined with IgA nephropathy ( disease-
syndrome combination method ) has the advantages of good repeatability and a high modeling rate, and may thus provide a
reference for the selection of animal experimental models of Henoch-Schénlein purpura nephritis.

Henoch-Schénlein purpura nephritis; animal model; data mining; basic research
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Table 1 Frequency distribution of experimental animal strains

EIL/EUES LIRS WO/ BB %
Animal species Frequency/times  Frequency/total/ %
SD KR
SD rats 39 36.79
KM /MR
KM mice 28 26. 41
C57BL/6 /N
C57BL/6 mice 14 13.21
Wistar KB 11 10.38
Wistar rats
R YNENEE 9 8. 49
Japanese big-eared white rabbit ’
BALB/c /Nl
BALB/c¢ mice 3 2.83
ICR /MR
ICR mice 2 1.89
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Table 2 Sex and frequency of experimental animals

k7R el NG R/ B/ BB Y
Gender of animals Applied range Frequency/times Frequency/total/ %
it B £ RN s o
Male Application range is wide, and there are many methods ’
P EIEN + K
Female Glutenin + Indian ink 2 2547
i 5 o4 gﬂEﬁ.E * %EE%%V;%"J%E%%’?Z
Combination of ovalbumin + Freund’ s 24 22. 64
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o A
HEHEET e mEREE
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oth male and lemae albumin (BSA) + lipopolysaccharide (LPS) + carbon
tetrachloride ( CCl,)
Sk BB 4 BSA + LPS + CCl, 0P 2 FURIESS & 1% ; 661

Not clearly stated

BSA + LPS + CCl, or ovalbumin disease combination method

I+ EPEESRIK (22 1K ,20. 75% ) (A L3 8L
+ WZIBE R X B(SEB) (17 1K,16.03%) . JKilE
SEA BT A AY T2 + X + T
FENT I ARAE SRR | SR J5 7R PR S i ORI T
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LPS + CCl, ik s, i KM /R 238 H 1 ik
EWCHE M + FRE S B K TR, Bk
SE B REA EILER 3,
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PUES IgAN PRl & 4 il HSPN A7 h4h,
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RSB AAE T &, RIS 3h W28 o i ik
Je T BT DR AR S S o SR R AR HE HSPN A
R ARSI A N - B AR T RN AR R
DT HEYRT HSPN &9 LA AN 25 9 % HSPN Ay £
FIMLHI S 2 % 22 22 4 45 i 07 9k Bl T HSPN
BRI YERELG 207 OFM T B . DL 10101 e

B 2 A 25 T 22 BETE S BSUTR A T Bk BE Dy
15 g/100 mL /K WBFFAT IR IR, 5K 0.5 mL, K 1
W QIELEYT AN DL 1 1 HRBR A 0.5
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Table 3 Modeling Methods
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. . . . i, IgA UL F1  Experimental
. IgAN A - PUR + B FR h S
= g‘ < + | % d is
Improvement . - Antigen + closed . T [18-21]
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S8R 0. 9% R AREN T W EL I Y 0. 025% SEB; 3
[FIEEFH T 22 9 B i s A A &2 5o HSPN Y
BOAY ERT DR 2 R 2 30 °C,
2.3.6 MR GO EE AL

TRBETR AT B 5 2 S B = i ARGIE A5
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mL A= 3R ER K i B Y AL(OH ) 3 i TR A W I s 0
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FIJR (64 K, 13.82%) ‘B B (42 ¥K,9.07%) | Ifil

PR(38 K, 8.21% ) Bt Je ik 5898 (22 IR, 4.75%) , 73
A 34 AFFE R T & R R SRS 2 B AR
PRt
2.4.2  PEESBRTE
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T 5 A SRR 2049 1) e 2 A 2 4 0 R, A DA PG
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ST DIREHGFL + 50% 2.1 + PPk 2GR (T 2/
AEHL/ AR ) AR 3 HSP i = B UE DL 24 N 28 00F i
Z 0L HEE SR N EE R, B R N
B T, T HSPN Bl 445 B f v [ 3E fi )
TR D AT AT ) G — i
2.5 iiEtR
2.5.1 B

29 AR 106 G SCHR 7, HSPN 3l 945 7Y i 24y
KRG PR BB AR , R BRI 2
B ANl PRs SR O, BB B K B R RAIRES . 2 5
A TCIBEIE A, G2 i Bz 1 AN 1 9 B4 2 H e 24
AL BEAG 2 5 0 A7 JCR 1 Sh D BB R A% 5 PRI
FRPRATI WM B €, PR R RS A 5 1R bR
DU - 05 B IV 3 8 M | B g e e G A 45 5 B

R4 AR = 10 BRI R

Table 4 Detection indicators with frequency = 10

LRl A Ko 7 LIt/ RN W/ BB Yo
Detection indicator Test methods Frequency/times  Frequency/Total/ %
24 h JREFIER BCA {5 &/ 2% S st i ik 64 5.8

24 h urinary protein quantification BCA kit/coomassie brilliant blue method -
(A % B SEE (ELISA) - o1
Interleukin Enzyme linked immunosorbent assay( ELISA) ’

I e BT HLE K g Ak
' i ) ) e .
Light microscope, transmission electron microscope and 42 9.07
Renal pathology . . .
immunohistochemistry
PRET MM JRUTHE L 13 3 91
Urinary red blood cell count Urine sediment count ’
Gk
leA Immunohistochemical method 37 7.99
DECR TR
. B ST " .
Serum radioimmunoassay
G A
cle Immunohistochemical method 33 712
B IR DL » i s
Skin lesion Visual observation, light microscope ’
WEA kiR ArS 20 4.31
Urea nitrogen Immunohistochemical method ’
TNF-a PCR 15 3.24
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Apriori FIEXT A Excel 2021 32 HAR RIKG I 48 bRk
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Urinary red blood TNF-a
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SE P
Interlenkin gk
B o
Skin lesion .
-
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Renal pathology cue
AW
24 h urinary protein
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B2 AN b K 9 24

Figure 2 Detection indicator association network
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