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Construction and identification of an antibody - mediated rejection model after kidney

transplantation
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[Abstract] Objective: The purpose of this resrarch is to build and identify the animal model of an antibody - mediated rejection
(AMR ) after kidney transplantation. Methods: In animal model of AMR , Wistar rats were used as donors and SD rats were used as the
receipients. To construct allograft rat skin graft model, the back skins of Wistar rats were transplanted to the back of SD rats. After skin
transplantation , serum was taken from rats at 1,3,7,10,14,21,28,and 35 days respectively, and donor specific antibodies (DSAs ) of
serum were detected by flow cytometry. When DSAs reached the highest, the kidney of Wistar rats was transplanted to SD rats to build
AMR model of allogeneic rat kidney transplantation. Transplanted kidney and serum were collected 1 -5 days after kidney
transplantation , and routine pathological staining, C4d immunofluorescence and serum DSAs detection were performed. Results: DSAs
of serum in recipients reached the peak after 14 days of skin transplantation. Compared with control group, transplanted kidney in
AMR group showed glomerulitis with a significant increase of peritubular capillaries (PTC) , C4d deposition on peritubular capillaries,
and serum DSAs levels (P < 0.05). Conclusion: An animal model of AMR after renal allograft transplantation was successfully
constructed and identified. This model is easy to operate , stable and cost-effective ,and has high popularization value.

[Key words | antibody-mediated rejection;rat model ;kidney transplantation

[J Nanjing Med Univ,2019,39(05) :677-681]

[(E2£WB] EEARPAILE T FEILS (81870512,81570676,81770751,81100532,81470081) ; VT IE “ /N K AT i I B 1
(2010WSN-56,2011-WS-033) ; VL5 4 “ Bl #0417 TR B 2 5 5 A A 55 35 95 B (RC2011055) 5 VL9048 T AE T 1 301 H
(H2009907) ; 7L “333 2R AARE 7= T2 (2011,2013)

“IE1EE (Corresponding author) , E-mail :tanruoyun 1 12@vip.sina.com; Lancetgu@aliyun.com



-+ 678 * [ S N

39855 51
20194F5 A

H T R 5 A T o 1 S AR RS A
IR BRI B B R IRY T k2 —" B
FEAE A5 HE R 2N A2 5 W B A RS A7 R
BRI e R A L], v AR AR S
HEFR OR3-S 2 G 93 A S B HE = B AR A5
E’Jﬂlfﬁifi@(antibody-mediated rejection,AMR):‘ﬂD HE
TR 5T 2 W 240 i e i A = B HE R SO 2 B B AR
JE RS B i fe e i E RN SR AR
et Z 5T &I AMR I8 S5 B Y D g e 2k 2% )
FHIE ', HEI T AMR WVE R BALHIASTE RE

HHTTA Y B Ik L 40 oA o R 40 0= A ik
i S PEPUIR (donor specific antibodie, DSA) , J5 & 5
A RZ 4 A N2 1 28 S )i (anti-human leuko-
cyte antigen, HLA ) 3 HLA I F2E A BN S 4
e AMR 1Y T AL . AHOCHITSEHRIE , [F] A 4
U SR Bt B AR AR 1 P4 K 2, i 24
PRZ A DSA BCE SOV PEDTIAR T, X gk 5
T2 AT 8 A 0SS 5 I, i Ak A [ SR AR ) A
20 B 3 AR A L AN 2 R MAC IR A S OB AMAR Y 47T
A A BTV E &R

H T H A B AR IS AMR B9 HLH] KT T bt
FEM TR, D7 AMR AH S0 7 8 i A 52 i 3h
WA B i X, (HE N AP TE AMR AHOC K
RS AR 0 S S A, DXLt AR S 40 A
Y E — R Rl R S AR B AR AR S AMR SRR,

1 #RFTTE

1.1 ##

Tk Wistar KFRL 36 H, {AH 180~200 g, i SD
KEL 48 H, A H 180~200 g (b 5T 48 F 4 A R4S
GIDRE R NTAGCAC RN (PN i = fY/AE D |
FLFARICAT LI REE EIT 8 FRA DD L i
AR AR B (1 P B T 2 A R AR, |
RS2 CRIMEE TERHE 2% E L2480 =
MR TR ER MR i (Vi A AR A PR A F]) , ZHEH
Cad S pE v e P ik (BRI ZE 2 R AW R AT R A
), 20 O
12 Fik
1.2.1  BEAFAR KRR A AR 0 M

W Wistar KBS RS AE 28 SD KR, #E57 [R) Fh 57
PR R RRAS AR A TR (i RRAS AR 2 ) | Wi I s B Bk it
B R T R Rz, @ or R A SRR BRUE RS
FE AMR B 7L (AMR 4H ) o LA, 8 Wistar KBS IE
AT SD KR, # 7 [A P 5 AR K BUE B Al 2 HE 4

(CERBMA) IR ER SD KBS RN 48 T
SD KR, @ BT AL, AR S B, Wistar KR
FH 2% 8L 2419 0.3 mL/kg BRI, [ , T 3040 6
Ja FE 52, BRI 1.0 emx 1.0 em AYIE T TE , AR
TH B 3 3 5 B B IR I 2 B 22 4% n I 7 B oAt 20
21,8 TSR P AR R G582 80 1 UmL)
R BUK R R . SD R U I 2 B R i
Jo AT R RE R ERAE B 1 B2 IR 555, SR 5 4 Wistar
REEZRE T SD KRR E RS %EG, 1, 8
o RIEEEE 8 h, AEK, HRMER T
BB AR L B R BTG BlR A

122 FAF R KRB A AMR AR 69 4 12

KEARATEEE 12 h, 25K 8 h, F- AR =1 R 7
B, E T . AR Wistar K BUR E b Z 4R S
5, LR T 3 VR IR TP A O, B d , BOC 2
AR LB D B A e AR ER IR sk, T E
K, 20 B B B K, g3 i Sl bk R B2 A

RIT LAV, SR 5 o B PR A o o iR £ Bk
ER B2y 15 om M TORIMERET: . Z5FLIE 5
ik b AR, SR i AT 3% 4 S e DAL = gl IR B U
BB MEZR A8 iU &) T B AR 45 )BT . B B
ik 3 sl ks U0 W, JBCHS T T 4 °CRE TR
HORAE

37 SD R FURRI I 81 7€ , 285 5 70 25 5 sl ik
JAl Bl 22 A e, WA e 1 T = 2l ok o BEL DRI 1L 7, 78
R 32 A T vy U W Sl bk, SR AR AT I A A
G B Sl kAT it i (] B4 5 B A KA T i i 1 1 4
G W RETT AW & RO, WA 1Y
BRI o PR B K R AR 2, B,
S RLT A NSRS AETE A W) AR . 2 T AR K
TG 53 B RN B IR Sl DK, I 25 FLOO 0 TR, 2 i
JEIC OCHE L B8 A T EE AL, ARJF 12 h TRt
BOAEHYAER, BBHARES 1.2.3.4.5 K5
JH1) 36 3k 52 2 PR I BRI, 5 i i) 5 K BRAR A 5 B
BB
1.2.3  DSA #in]

TETCTE 5 T AR HUE B Wistar K BRUGIE K T 240
R 1x10°4/mL, £E% P9I IE R SD R B
TR IR 7 LA U0 O 20 P, 76 23R N 9B 40 30 min,
PBS VLW 230 J5 , 7E & R T H FITCHRICIHTR B 1gG
PUARIEF 30 min, ] PBS k¥ 2 3 J5 FH i =X 20 A
AT A, T A R Kaluza Analysis (D] 58 &%
Al S BT 4R I E P 25 38 B (mean fluo-
rescence intensity, MFI) , 9K Ji5 % 6 i, 55 18 1] 7 14 2¢



H39EH S P
20194F5 H

%L JEmR, LR, % BRAEARIG PR SHER SO R AR a5 5 5E [T ].
B R ERICEF A (H ARBRERR ) ,2019,39(05) : 677-681 © 679 -

)% 2 41 F (equivalent soluble fluorescent molecules,
MESF) ¥l DSA7KF-
124 FHRBEE

REE ARG 4 KRB E A, Aot
RESAFHAE B M, AR /R AR E £ A
HE Jett . JEHE £100 Ak (e R w], HAS) T
SRBRYI R . AMR PRRAE - O BERRIE 45 8 B 40
MAE R NERAR s QF JE B4 148 C4d TTER; Bl
15 DSA THisi  BEAHF AMR B9 BEAE 1k BAT
B2 R 2 B PR A 455, 4R 2013 Banfl 343
PRIEST IR TITAL ™
125 ARMBERERIFELN

KM RPETOCE, S B HL R R, A
ORI R S bt CAd [ ZERERRERZE M (phos-
phate buffer saline, PBS) H7 1: 50 #i £ | =IRMEE 30
min, PBSUEH 4K, B INA SR SR YOG R (flu-
orescein isothiocyanate, FITC Yhric B AP e IgGo
C4d % 5 FL H Image-Pro Plus6.0 (Media Cybernet-
ics RURHAR AT, SE FD AL
13 “%itdsia

K HI SPSS17.0. 0 WA GETH AT 04 o Bedle o
TR OB, ZH 18] EBCR HITT 22 00 KT L #E, P <
0.05 N2 AT et 08 Lo

2 # R

SD K B %32 Fe RR RS ML , 15 350 110 % il 1z Ok 4
g5, ARRE, B 3 RINFE I AU L 50% , $2 7 2L
81 B R AE R HE R SOy (B 1A ) o 60T 37 25 4 P o
T DSA [k 28k, S5 R WALE [ R 3 d s i
11 DSA 7K P 25 TARAT K- (P < 0.05), I 2 30
Hh S 2 T B AR M, A5 14 Rk B M, Bl )5 %

A Dayl

Day3

Day7

r

Day14 Day21 Day28

. .I.
[
L]

WAL (E1B) .

B )5 , PEREILTE DSA K- i 5 14 KA T[] Fp
SR ERS A, 5 B IR AT A 3 22 B IR A A T
KRB Z 4 . SXIRAIA EE , AMR 41 RS HE 1 4L
2 B A TR B AN A R RN B /NER % [ Es
AT D B S8 A rep A 2 R LA A e R (L 2A) o
Z: I8 Banff ARifExt £ AR B IE ATV 57, 25 R 3=
WY, AMR 2072 /NBR A R ) 6 4 I 4 98 % Il 7 R 3
G3¥ T AL A AN, AMR ZH RS AE 4
S /NER R B TE B AN 5 KA R IE
L B G R PR Bt 5 R A S ) E K 4%
PR B 2 TR (P < 0.05, & 2B~D) .

TR, WA LH R B LA UEAT T CAd Sy ve
FEY e, AR T 25 4K U N IS DSA K. 5
X REZHAR L, AMR 41 K ERAS AR B 2H 21 C4d TR
FEAE R B A0 0045 X B B 2 (P < 0.05, &1 3A,
B). A, AMR 4 H K BUA AN IS DSA A i & 5 T
X HRZH | B Bk FS AR 2H A A AR ZH (P < 0.05, [#13C) .
Shif REESR R SRR U A AMR 7Y
AL

3 3% i

HI Tl Z A R BG i , AMR X RS A8 1 T BE
IR BAR SR B W32 BIOGTE . ARWFFEA I
MESE T — iR R TR Y [ b A B RS A AMR 5
PR 2T E AU R T B R A S AMR (R A
HLHIFFE , EEXTIF 5T AMR (B 1656t B T FRCR 2
MER,
FIRIT [ A S0 [ Ao S AR B A% A AMIR A 2
AR T VA M JCE 18 . RIS RETE S5 S0k M idti%
PSR B 7 VEAT Rl - 308 3 i B R A B A b L 2

Day10 B

’;3 10 000 ek

E 8000 . ,

(% *

&4 6000 "

2z * T
Day3s g 4000

E 2000

8 0 |T| |T| T T T T T T T

AR 1 3 7 10 14 21 28 35
BERAA R AL ()

A KRR RRFE LG B2 RSN s B« B2 IR AT 5 K BRI Hh DSA i 7/KE28 4k, SARHIAH L, P < 0.01,7P < 0.001,
E1 FEfREXREREEENER

Figure 1 Identification of rat skin allograft models
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Figure 2 HE staining of allograft kidney in AMR model of rat kidney transplantation
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Figure 3 C4d fluorescence staining and serum DSA in AMR model of allogeneic rat kidney transplantation
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