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Rationale: Results: Discussion:

The use of biomarkers as part of the preclinical assessment of kidney From a panel of nine biomarkers selected, six were elevated (B2M, Cystatin C, Kim-1, NAG, NGAL, and RBP) in urine at doses of 50mg/kg and less in animals with clear histopathological findings of kidney injury. Three biomarkers were not *Histopathological changes were present occasionally in Mid and High
injury is now a well established goal. Current routine markers of acute increased (Albumin, Clusterin, and serum Cystatin C) and are not shown here. Dose animal on Day 10 with no significant differences between both
kidney injury such as serum creatinine (SCr) and blood urea nitrogen groups. Pathological injury progressed on Day 16 in High dose animals;

(BUN) are relatively insensitive in identifying early stages of renal ’ '
dysfunction and structural changes resulting from injury. This insensitivity
and lack of specificity of traditional markers of kidney injury has
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= | *Creatinine (serum and urine) and BUN levels were increased on Day 16

m Saline

w0 in some High Dose animals;

mLow Dose
50 5 mg/kg

. ) = Mid Dose = Mid Dose Mo *Relative to body weight, kidney weight was increased on necropsy for
complicated and delayed drug development. Moreover, numerous benefits 15mans 15 mans o | 15 mang y g y g Psy

can be expected from the use of non lethal methods of detecting kidney . : "Somane : l MGl o o ] N N | “simans ng_h it Mld-DOSG amrpals ol ey A0 el _16; _

injury, including lower costs and reduction in use of animals, but mostly the o Bsud T il ™ Dey 10 | y—r B o Wi, Pree iy — —— *Urine Albumin, Clusterin and serum Cystatin C levels were not increased
opportunity for longitudinal evaluation of kidney injury progression and at any dose levels from Day 1 to Day 16;

recovery.
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B2M urine levels normalized on urine Creatinine levels in rats Kim-1 urine levels normalized on urine Creatinine levels in rats NGAL urine levels normalized on urine Creatinine levels in rats _ _ _ _ _
treated daily with Gentamicin sulfate treated daily with Gentamicin sulfate treated daily with Gentamicin sulfate *RBP urine levels in High Dose animals increased on Day 10 and

Published analysis of multiple datasets from the toxicology industry has , decreased on Day 16;

convincingly identified a panel of urine and serum biomarkers which “ - T T *Cystatin C, Kim-1, and NAG urine levels in High Dose animals increased

correlate with drug induced kidney injury. REsie o e from Day 10;

s g SIBOS *B2M urine levels started increasing in High Dose animals from Day 4,
15 mg/kg 15 mg/kg 15 mg/kg

The objective of this study was to identify biomarkers that " SomanK ] " Somans - , = gt before clear histopathological changes;

correlate with histopathological evidence of kidney damage from * ' ; ,, ,, — ? . - *NGAL urine levels in High dose animals and some Mid Dose animals

Day 1, Pre-Rx Day 4 Day 10 Day 16 Day 1, Pre-Rx Day 4 Day 10 Day 1. Pre-Rx Day 4 Day 16 .
SO Clesis BRIy s @ (el Sicis e LGl Cystatin C urine levels normalized on urine Creatinine levels in NAG urine levels normalized on urine Creatinine levels in rats RBP urine levels normalized on urine Creatinine levels in rats increasediirom Day 10.
nephrotoxicant. Out of a panel of nine biomarkers, a group of six y «Serum creatinine, BUN, and all panel biomarkers were elevated in all

were found to be increased in animals showing unequivocal rats treated daily with Gentamicin sulfate treated daily with Gentamicin sulfate treated daily with Gentamicin sulfate Very High Dose animals, along with clear and extended histopathological
signs of histopathological changes. disruption.
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Experimental Procedures: (i \ s L, S ety Aehes R Geriask e Ay b g Sl S ke S Ty

Male Sprague-Dawley rats received daily subcutaneous injections of ot WL SRS ERESnnai g o S0 AR 2 S A N A ¢ A AP A =Sy s, 5 e p_rgwously SSTENEE, SR creatinine 2iig) [BUX Ieve_ls were poorly

Gentamicin sulfate for up to 15 days o - e R e A R 5 eRR G T P AR T sensitive to low levels of acute kidney injury. Increased urine excretion of
| R R Y B RN R G iy ol SR IS R U B2M, Cystatin C, Kim-1, NAG, NGAL, and RBP was associated with

Animal groups daily injection doses of gentamicin sulfate 4 A A % gh &5 - UERa 2] ::.'_,, ALk Py ',‘:"' S PO ) L~ | ., N DR B oY N histopathological findings.

Controls (n=6 to 12) Saline only —_— = e e ; ——— — — T oraie aves. x R AR AR S Among the six biomarkers identified in the present study, urine B2M

Low Dose (n=3 to 9) 5 mg/kg/day Average Average 50 Test Average ! Day 16 \.f"‘fff/: : Average was the only one with some increased levels starting prior to

Vedium Dose (=309 15 mghkglday (Day 16) (Day 16) ERIAE A (Day 16) e (Day 16) histopathological findings.

. 428.17 + 25.595 418.33 £ 18.15 e ARG v : Weight (g) 426.00 + 3.61 ety ) s, SV S S 394.50 + 31.04 . .
High Dose (n=6 to 12) 50 mg/kg/day Kidney weight (g) (relative to 2.82 £0.10 Kidney weight (g) (relative to 2.93+0.17 i £y Ny Kidney weight (g) 3.18 +0.29 ke ot A et ] Kidney weight (g) 3.22 £0.09 * From the panels of tested blomarkers! urine NGAL was the Only to be

Very High Dose (n=3) 150 mg/kg/day body). : (0.69 + 0.06) body). : (0.70 + 0.01) £y _‘f’ ¥ TR ’ i ; (relati.vg to body) (0.75 + 0.07 *) ':‘ N > _;"‘ Gt % (relati.vg to body) (0.84 + 0.03 ) elevated in animals treated with the mid dose (15mg/kg/day) on day
Creatinine (umol/L) Creatinine (umol/L) £ RN 4 U : ; Creatinine (umol/L) T * % - ) - Creatinine (umol/L)

-Serum 28.17 + 4.40 -Serum 21.33 £ 1.53 R B, S GF T, e AN -Serum 25.33 £ 1.53 . kel et P R e | -Serum 38.00 + 10.32 10 and 16, concurring with histological evaluation and damage

- : -Urine 3533.83 £ 1733.51 -Urine 5996.00 + 2186.47 ol e :' et 2R X -Urine 2645.50 + 379.47 =) X, A PP -Urine 4035.50 + 2333.84 H
Urine samples were collected over 16-18 hours for biomarker assessment 50N (gD YT SN (gD oI 100 S RN 50N (gD PRI Nt D LA T Seaite progression.

at mUItIpIe timepOintS (Pre-treatment, DayS 4, 10’ and 16) Blood was also Urine Proteins (g/L) 0.18 +0.12 Urine Proteins (g/L) 0.44 +0.32 SeE o G Lo Urine Proteins (g/L) 0.71 + 1.00 Urine Proteins (g/L) 0.43+0.34 These six urine biomarkers are candidate diagnostics and potentia|

E_OHECtG;(d at the endt oftadfagtlng period ané:i serum prebserved. A palr']eli OJ Very High Dose Histopathology findings surrogates to histological evaluation of acute kidney injury. More studies
lomarkers was tested In urine and serum Dby enzyme-linke are required to establish strong correlation between histological findings of

iImmunosorbent assay (ELISA, kits from ALPCO Diagnostics NH). | T - - os v 10 T TR - - Low Dose There were no findings which could be considered to be test item- low levels injury with increased levels of biomarkers in urine. From these

- related _ : 1S
, , , — i Dav 10: Absent to mild T - b . results B2M and NGAL appear to be the best candidates for identifying
Kidney Injury Biomarkers tested in urine by ELISA N N ARG IES : la Dose Day 2. Absent (o miid renal tubuar degeneration was observed. early kidney injury. Attention should also be given to the potential of
Low molecular weight Albumin ] : 30 ¥ € A (A Day 16: Minimal renal tubular degeneration and regeneration was . . .
proteins B2 microglobulin (B2M) B A observed in all males. This finding was regularly seen in association theses biomarkers to detect kidney damage in female.

Retinol binding protein (RBP) with mononuclear interstitial cell infiltrate and occasionally with
Tubular enzyme N-acetyl-B-(D)-glucosaminidase (NAG) tubular single cell necrosis.
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Tubular damage response Clusterin

Cystatin C (urine and serum)

Kidney Injury Molecule-1 (Kim-1)

Neutrophil gelatinase-associated lipocalin (NGAL)
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