2022 4F 12 A
$328 H12

P A R
CHINESE JOURNAL OF COMPARATIVE MEDICINE

AT

ESS AN December, 2022

Vol. 32 No. 12

WSC, R REEZR 55 SR i Sk L TgA ' sh Wy AL BT e ok

JE )] E R EE S, 2022, 32(12) ; 82-87.

Yang W, Song D, Song CD, et al. Research progress on establishment of animal model of IgA nephropathy by heterogeneous protein

induction [ J]. Chin J Comp Med, 2022, 32(12) . 82-87.
doi; 10. 3969/j.issn.1671-7856. 2022. 12. 011

SR PSSR AL IgA B Sh Y i B A 58 o e

wooX, RO, RERT

#ORR, ETW K WL %

(LITRG P EZG IR JUREE 2B, FR M 450046 ;2. TaT Fg £ 25 K2 A5 450046 ;

3.0 R PR 2R —

(HE]

R 5 e JLRE, #BH1 450003)

ASCRES T HETH UL SR 5 SR T IgA B (TIgAN) ShPIRCRL Y £ R 450 )5 125, 4t H A%

FBRF (5 2 B AR [A) 10 S [ 2, O B 0 0 SR ke R JEL , U O S ST S 4 4 RRE ) R R AT E A2 1

i L5 NS AR IgAN S T P AL I B

[k8iE] TeAN;SIHE,, BMEHES Rt RE
[FESZEE] R-33 [ STEkFRIRAD] A

[XEHS] 1671-7856 (2022) 12-0082-06

Research progress on establishment of animal model of IgA nephropathy by

heterogeneous protein induction

YANG Wen', SONG Dan’, SONG Chundong®*

, GUO Ting®, DUAN Fengyang’ , WANG Ningli’

, ZHANG Bo®, YANG Meng’

(1. College of Pediatrics, Medicine Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China.
2. Medicine Henan University of Traditional Chinese Medicine, Zhengzhou 450046. 3. Department of Pediatrics,
the First Affiliated Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou 450003 )

[ Abstract]

immune induction. The models’

This paper summarizes various methods for establishing animal models of IgA nephropathy (IgAN) by

respective characteristics and shortcomings and the similarities and differences between

them are discussed. We propose that improvements to models are needed and provide ideas for establishing safer, more

stable animal models with a higher success rate and robust repeatability that more closely mimic human IgAN.
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TgAN, 3 B0 F T 3458 BSA Se Jevk , i ' 21
SURGERCAR 1R A i AN ) S, AR A A I i
PRS2 B B (14 8 &) AT RE S M 25 SR i )

B4R R TR BSA 55 B IR 5
PERYIERE 10 AR Ik 5T BSA 5 S A9 TgAN A5
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Table 1 Summary of common animal models of IgAN

EIE/IES

Animal strains

IR
Modeling cycles

T it

Intervention measures

R
Characteristic

EZ BTN

References

et SD KR
Male SD rat

T LB /N B
Male KM mice

WEPE SD KRR

Female SD rat

TR SD KR
Male SD rat

T SD KR
Male SD rat

8 Jil

8 weeks

12 4
12 weeks

10 J&
10 weeks

9

9 weeks

9 JA

9 weeks

L BSA 20 mg [ HEEE 1 K E 8 AR, FLImEs
1.8 ROMHITF R ES & A 2 mg BSA 1936 [L A
0.2 mL, 351 T9256 1045 8,15 K 2 #kit 5 SEB
(0.4 mg/kg) o

BSA 20 mg was administered by gavage every other day
until the end of the 8th week. Freund’ s adjuvant
containing 2 mg BSA was injected subcutaneously on
the Ist and 8th days of the experiment 2 mL, SEB
(0.4 mg/kg) was injected into caudal vein on the 8th
and 15th days of the experiment.

F45 1~6 JiHE 200 mg/kg B H ik BSA(LL 0. 1%
HBRERIKTR) , T4 6 FIIFIBRHE 1 )% 20
mg/ kg JEFFIKEES BSA, ESEAS 3 W, LA 3R H
FAR 200 mg/kg BSA F45 12 A,

BSA was orally administered at 200 mg/kg every other
day from the 1st to the 6th week ( diluted with 0. 1%
hydrochloric acid acidified water). BSA was injected
once every other day at 20 mg/kg tail vein from the 6th
week for three consecutive times. After that, BSA was
still orally administered at 200 mg/kg every other day
until the end of the 12th week.

F4E 10 JHFE H #E S BSA 400 mg/kg, %5 8~ 10 i &
JH R IKTE ST SEB 0.3 me/kg, 4L 8 A4 H 1 1k
RSB RRH 0.5 mL+CCL, 0. 1 mL, 5% 1 K& TF
TR 5E 4 I FRAAF 0. 2 mL( 5 BSA 2 mg) , 55 14 28
RIS 5 A 58 2 9 TG R 0.2 mL (7 BSA 2
mg) o

BSA 400 mg/kg was administered by gavage every
other day for 10 weeks, and SEB 0.3 mg/kg was
injected into caudal vein every week from 8 to 10 weeks
for 8 weeks, subcutaneous injection of castor oil 0.5
mL and CCl; 0.1 mL once a week for 8 weeks,
subcutaneously injected complete Freund’s adjuvant
on the first day 0.2 mL ( containing 2 mg of BSA),
intraperitoneal injection of incomplete Freund ’ s
reagent on the 14th and 28th days 2 mL ( containing
BSA 2 mg).

BSA (400 mg/kg, i 22 6 JH [& KHEH ) + 5 £ 4
(LPS, 535 756 6 .8 Ji R Ik i1 54 LPS 0. 05 mg) +
CCl,( Bz RS €Cl, 0. 1 mL+HRRIH 0. 5 mL, 438 1
WL RZE9 ) .

BSA (400 mg/kg, gavage every other day for 6
weeks) +lipopolysaccharide ( LPS, LPS was injected
respectively

05mg) +CCl, (0.1 mL of CCl,, 0.5 mL of castor oil
subcutaneously, once a week for 9 weeks).

4 8 JEIBG 0 HE H BSA 400 mg/kg, ¥74E 9 JE 45
BEF TG 1 RERRIN 0.3 mL+CCL, 0.1 mL, %5 6 JA
FEHKAESS LPS 0. 05 mg,

BSA 400 mg/kg was administered by gavage every
other day for 8 weeks. 0.3 mL castor oil and CCl, 0. 1

mL was injected subcutaneously once a week for 9

into caudal vein at 6 and 8 weeks,

weeks. LPS 0. 05 mg was injected into caudal vein at

the 6th week 0.5 mg.

T [F) T, 2R MREAG 2E B A (B A
IF) T RE S M 2 A E

Short modeling time and  obvious
mesangial hyperplasia, but short modeling

time may affect the judgment of results.

PR (EE A 1 R PRI fL /K ATl
Wl TR, BT SR B LR 5 TgAN 1L
PRI HE AT 22530

Operation is simple, but the mechanism of
hematuria caused by oral hydrochloric acid
acidified water is different from IgAN

hematuria.

TrARAT A A BE R, BSA ) 4
58Ik B SEB #: MR, S W) B AL A
LY

Method is complicated and difficult to
operate, the dose of BSA is still low and
the toxicity of SEB is high, so the animal
model is not ideal.

RIS s PR W) 5 B2 e, sh i i 4
B, ORBEA T, P A PR A
AT ARG

There is a high coincidence between the
model and clinic, mild liver damage, high
modeling rate and strong repeatability,
and the dosage and duration of modeling

are still controversial.

I 55l PR A BE 00 , ShPIAET R %
A, Bh 'y S B I o | 9 78 iy S A
R R ATS B

Model is in good agreement with the
clinic, the animal mortality is reduced,
the animal immunogenicity is enhanced,
and the lesion is more typical than before ,

but the modeling time is still short.

[10]

[11]

[14]

[15]

[16]
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gkl
EIL/ IS T ] TP B 22 ik
Animal strains  Modeling cycles Intervention measures Characteristic References
) TS X PR R OR B ) SE A R
BSA 600 mg/kg #74¢ 12 JARGRAE Y, FF2E 12 K mhi, gl KK A B 5 ik
TFHEAFERR 0.3 mi+CCL, 0. 1 m, G 1 U0 o0 e o 5 i B, B0 T 5
, B 8 S B IKEST LPS 0. 05 mg, Pri .,
HEPE SD AR . O BRI M o S .
Female SD rat 12 & BSA 600 mg/kg for 12 weeks, intragastric  Through comparison to explore a more [17]
12 weeks administration every other day, subcutaneous injection — accurate modeling dose and time, high
of 0.3 mL castor oil and CCL, 0. 1 mL for 12 weeks, dose, long-term group model and clinical
once a week, combined with tail vein injection of LPS  coincidence degree is higher, kidney
for the eighth week 0.5 mg. disease is more significant, the model
repeatability is strong.
W% H LASEAE K 757 600 me/kg BSA JE 1508 1 UK, 00005 1 B ) 4 BE B0 75, s A8 A I =R
HESE 12 J HCFHEST CCL, 1255 8 10 R F KIS 5 s 58 v R A%, B R Rt — 4
LPS % 1, Bk
et SD KRR 12 J 600 mg/kg BSA dissolved in purified water was given =~ The model has high coincidence with [18]
Male SD rat 12 weeks to the stomach every other day. CCl, was injected clinic, high success rate and low animal
subcutaneously once a week for 12 weeks, and LPS  mortality, so the model needs to be further
was injected into the tail vein once at the 8th and 10th  verified.
week.
i e s FEAR L2 Zh Vg e (H
0. 1% BGG ¥T 6 mmol/L 19 HCI HAE ik Ik Eg i%g%ﬁﬁmﬁwggigﬁ
FIAR O JA, 7% 2 JA%ESE 3 d B#bkA4T 1 mg BGG o H o ’
. , (#F 0.3 mL 6 mmol/L HCL) , oo o
HEPE Le s ] : simple he 1 S
ML Lewis KR 94 0.1% BGG was dissolved in 6 mmol/L HCI for 9 Operation is simple, - the lesion is ) o
Male Lewis rat 9 weeks . . significant, and the animal survival rate is
weeks, and 1 mg BGG( dissolved in 0.3 mL 6 mmol/L A . . L.
HC imiected int dal vein for 3 d in th high, but there is no obvious hematuria in
s injected into c in for ays in
was mjecte o caudal vem fo a ©  the model and the stability of the model is
second week.
general.
T4 12 JARRICHE H BSA 600 mg/kg, 53 i T i
CCly 0. 1 mL BEJFRIH 0. 3 mL K MR AK 3 mg, 4351+ " N
o P e AR S5 I PR DL, A5 A 20 5, 80
%5 6.8.10 JE R FIkEST LPS 0. 05 mg, b ot e e e
. i, RESCRETTREE I 2 e =N
. - For 12 weeks, 600 mg/kg BSA was administered by L. ..
WM SD A B 12 J& ther d and CCL 0. 1 mL castor oil Symptoms are similar to the clinic, the [25]
Female SD rat 12 weeks O o8¢ VR ofer ay, an 4 5 = L Castor of success rate of modeling is high, the

0. 3 mL
subcutaneously every week, and LPS 0.5 mg were
8 and 10 weeks,

and 3 mg thymosin was injected

injected into tail vein at 6,
respectively.

repeatability of the model is strong, but
the degree of lesion is light.

Tl 5 Sk R T B R i RO A AR

S ZO DU S 4 s B R TR

SR H AT WU PR ME 22 5% HE i BRI 5 3%
BRIV B S 12 W 64 4B b v, 0 TE 4G 3 B R AR R
B A BRI IR, R 5706 A5 00 )36 /Y
ST e I P AR PR AR R R A B, P
HERETT AT AT R 52 w6 7 A OR R B o A
RUSIG 38 8 by SO BRAS SR BUA i e A AR
FIVE SIS TgAN SRRy BRI AS SE 1 4F | {HIIE
fe 45 22 |, D0k B PR A5 31 S5 38 AT 5T T Xob Bz A Ik
B VAR B 8 v 25 7RO P IR A R
DR, B R IR AR S5 rh R R 5 B R
B AR AR A HLGT— R S UE 4G S R 2
HE— R TIgAN BERL SR ER A8 dig UE 45 &
AR BT BRI I PR , 5 550 T A A 2R e i
BN ANGS &, FC 0 % BRI PR AR IR 1 8

FEANWTSE T UL PN A 2 TR S L B 4 Y 2
fi BB MR ATy i, MR A e 1k

4 ZHiE

£ b TgAN Zop HLil S 2%, s Wy pe il idt 57 5
EMARTE RS —, H AT IG5 AN TgAN I R R B
Lo BURFAIE € 4= — B S DR, 2 = E AT
RWHER B T ZFh IgAN R A5 ik, ik
FA T, BIRSMEESIEEL IgAN g
T TR R A Pk i | U B A b 2 2 2 A
R, HINShA BA7 H @ RE T3 i A7 1615 5 5
RURTRE, BEAL, BUA K A7 35 DA B o B — | i G
W 4 USSR

IgAN BB RLEFTE TgAN ZtLiil 20 f
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