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Objective

Anti-glomerular basement membrane (GBM) nephritis is caused by Photo 1 : HE (Glomerulus)
the production of autoantibody against GBM. The progression of the :

disease leads to kidney failure which lowers the QOL of patients Nephritis mod
considerably. Therefore, the development of novel therapeutic e BT artun oY e e e o
agents is expected. bl @ L8 TS CoEA| U T aebe O S 5

The rat model induced by administration of anti-GBM antibody is
considered as one of the experimental models of anti-GBM nephritis.
In the present study, effects of cyclophosphamide (CYP), a typical
Immunosuppressive agent, were evaluated using this model.

The results indicate the animals in Nephritis model group developed
anti-GBM nephritis-like symptoms, and the high dose of CYP
suppressed progression of anti-GBM nephritis-like symptoms by
suppressing renal glomerulus and tubules inflammation.
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Normal control CYP 5 mg/kg

Materials and Methods

@® Animals
Male, WKY rat, 7-week-old (on Day 0)

@ Induction of anti-GBM nephritis

Antibody: Nephritogenic Monoclonal Antibody, Clone b35,
Chondrey, Inc., 100 pg/1.0 mL/body
Administration: single dose via intravenous injection, Day 0
® Administration <— 1gG deposition
CYP: Endoxan® Oral Powder, Shionogi & Co., Ltd,,
administrated orally once a day from Days 0 to 27. .., Fig.1 Body weight .. Fig- 2 Plasma BUN , Fig. 3 Kidney weight ratio
@® Sampling and Method | | | . | . - #
Urine collection: Housed in metabolic cage for 24 hours and urine was i 2 T
collected. : y 2087 e
Plasma collection: Blood was collected from subclavian vein using syringe Chil 2" S s
with heparin and centrifugated to obtain plasma. 150 > |
Dissection: Measurement of kidney weight was performed. 100 - 10 - S
@® Evaluation 50 - 5 - =7
Body weight: once a week ° % " & 1 20 26 28 pre 15 | 28 " %% "' Normal Nephrits’ CYP  CYP
Plasma blood urea nitrogen (BUN): (Day) (Day) control  model 2mg/kg Smg/kg
7180 Clinical Analyzer, Hitachi High-Tech Corp. , , , , , ,
: : . : Fig. 4 Urinary protein excretion Fig. 5 Score of occult hematuria
Kidney weight ratio: per 100 g body weight 400 - o ] o
o - - Tt
Urinary protein excretion: 61
7180 Clinical Analyzer, Hitachi High-Tech Corp. = 300 5 -
Score of occult hematuria: = -
Hemastix® Siemens Healthcare Diagnostics K.K. < 200
The scoring criteria are shown in the table below. 3 3' | |
i i —~ -1 i -@- Normal contro
Urinary clusterin, KIM-1 and MCP-: | . £ 2 - Nephritis model
Bio-Plex Pro™ RBM Rat Kidney Toxicity Panel 1, ] - O O O O @- CYP2mg/kg
Bio-Rad Laboratories, Inc. -@- CYP 5 mg/kg
Histopathological analysis: ° pre 7 14 2 27 pre 7 14 21 27
Hematoxylin-eosin (HE) staining analysis: (bay) Bo)
kidney, formalin-fixed paraffin-embedded block Fig. 6 Clusterin Fig. 7 KIM-1 Fig. 8 MCP-1
Immunofluorescent (IF) staining analysis: o ! , .
kidney, frozen block e y
IgG: Goat Anti-Rat IgG H&L (Alexa Fluor® 488), Abcam pilc. 1000 . \jL . T
. . . . ° E' 800 1 EI _ E I
@ Experimental group, scoring criteria of occult hematuria and 5 - - % = /0\%
schedule < = % = .. % ;
400 I |
Group Dosing solution | Administration| N Score Criteria 200 | i e g\:#
Normal control | . .. | negative o 3
Nephritis model| D'Sec Water p.o. % + Eﬁgp{grirf“’-'ys's) ’ ore 1@ 2 pre 14 27 pre 14 27
5 + ysis)
5 mL/k 4 1+ (DGY) (DGY) (DGY)
CYP 2 mg/kg Cyp J 5 2+
CYP 5 mg/kg 6 3+ @ Statistical analysis
The score of occult hematuria was : :
determined based on the change Flg’ Ito4,6to08: . .
in color of the test paper. Student’s t-test: significantly different from Normal control group (*: P<0.05, **: P<0.01).
Dunnett's multiple comparison test: significantly different from Nephritis model group
v V¥V Induction
v g g g' g g' V Plasma collection (# P<0.05, ##: P<O°O])°
— | — | - g orine callection Fig. 5: Wilcoxon signed-rank test: significantly different fromn Normal control group (11: P<0.01).
| DayO0 7 1415 2] 27 28 hematuria Steel's multiple comparison test: significantly different from Nephritis model group
pre — A | A Dissection (15' P<0.05 +%: P<0 O])
CYP administration, p.o., once a day ‘ T ‘ R
Each symbol represents Mean = SEM (N=3 to 5)
Conclusion
@ Plasma BUN, urinary protein excretion, score of occult @ The high dose of CYP lowered the value of These results indicate CYP suppressed progression of
hematurig, urinary clusterin, KIM-1 and MCP-1 significantly plasma BUN (Fig. 2) and suppressed cellular anti-GBM nephritis-like symptoms by suppressing
Increased in the anti-GBM nephritis model animails, crescent formation (Photo 1) and endocapillary renal glomerulus and tubules inflammation.
compared with those in the normal control group (Fig. 2 to 8). hypercellularity (data not shown). This result In conclusion, this anti-GBM nephritis model is useful
@ The Nephritis model group showed formation of cellular Indicates CYP attenuated glomerular injury vid to evaluate the effects of the novel therapeutic
crescents (Photo 1), endocapillary hypercellularity (data not inflammation suppression. agents.
shown), hyaline casts and regenerative tubules (Photo 2) ® The high dose of CYP also lowered the values of
compared with those in the normal control group. urinary clusterin, KIM-1, MCP-1 and decreased S'?WQ?P'”S \
L L hyaline casts and regenerative tubules (Fig. 6 to o Plasma BUN
These resylts indicated glom.elzulqr and t.ubulqr Injury In the 8 and Photo 2). This result indicates CYP ® Urinary protein excretion
model animals. The tubular injury seen in the Nephritis model -~ . : Histopathological analysis
I : e : db attenuated tubular injury via inflammation O .
group wou d I?e mediated by inflammation caused by suppression. = Breteeesien ypeealeiy
glomerular injury. . . . \
@® The high dose of CYP decreased urinary protein Renal tubules \

excretion from Day 7 (Fig. 4). Parameter

® Clusterin (proximal/distal)

O ® KIM-1 (proximal)
® MCP-1 (proximal)

® Hyaline casts (proximal/distal)

® Regenerative tubules (proximal/distal) . !




