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Effect of microsampling method on toxicity evaluation of azathioprine in repeated dose toxicity studies in rats
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Background and Purpose

Microsampling (MS) method 1s an useful technique used 1n toxicokinetics (TK) studies in which a very
small amount of blood (less than 50 uL) 1s collected to determine the concentrations of a drug and its
metabolites. The high sensitivity of analytical instruments has made 1t possible to measure with small
amounts of samples, allowing TK analysis in the main study group of the toxicity study. Therefore, this
technique can contribute to reducing the number of animals used.

On the other hand, there have not been enough reports on the effect of MS method on toxicity evaluation.

We have presented the effects of differences of the device and blood collection site on the evaluation,
and the results comparing the MS method with the conventional method with drugs that induce
hepatotoxicity and myelotoxicity. It has been suggested that the stress on animals caused by the MS
method may affect the evaluation of immune system. Therefore, we investigated the effects of the MS
method on repeated-dose toxicity evaluation using azathioprine with reports on immunotoxicity.

Materials and Methods

[Animals] Crl:CD(SD) rats (Female), 6 weeks old

[Dosing frequency] Once daily, 4 weeks

[Test article] Azathioprine (Vehicle: 0.5 w/v% Methyl Cellulose; MC)

[Microsampling method] About 50 uL/points from subclavian vein without anesthesia
Device: BD Lo-Dose™ Insulin syringe 29G (Becton, Dickinson and Company)

[Examination items]

Clinical signs, Body weight, Food consumption, Urinalysis (Clinitek advantus, TBA-2000FR), Hematology (cA-500,

XT-2000iV), Blood chemistry (Epalyzer2, TBA-2000FR), Pathology: Organ weight (*), Necropsy, Histopathology
(Liver*, spleen™®, kidney™*, heart™, lung/bronchus*, thymus*, femur/bone marrow, mandibular lymph
node, mesenteric lymph node), TK analysis (Analyte: 6-mercaptopurine [azathioprine metabolite],
Points: Before dosing (only final dosing), 0.5, 1, 2, 4, 8 and 24 hours after dosing)
[Statistical analysis]
The Data on body weight, food consumption, hematology, blood chemistry, urinalysis, and organ
weights were statistically analyzed as follows. The safety study system (tsPharma Labsite, Fujitsu
Limited) was used for the analysis.

1. The effects of azathioprine administration
They were analyzed by comparing 0 mg/kg (control) with 3 and 10 mg/kg in the MS group and the non-
blood sampling group. The Dunnet or Steel test was performed.

2. The effects of the MS method
They were analyzed by comparing the same doses between the non-blood sampling group and the MS
group. The t-test or Welch's t-test was performed.

[Group composition] *: Control (0.5 w/v% MC)

. Dose Level | Dose Volume | Dose Conc. .
(mg/ke) (mL/kg) (mg/mL) Number of animals

<Non-blood sampling Group>

Control” 0 5 0
Azathioprine 3 5 0.6
Azathioprine 10 5 2
<Microsampling Group>

Control 0 b 0
Azathioprine 3 5 0.6
Azathioprine 10 5 2

[Clinical signs, Body weight, Food consumption, Urinalysis]

No effects on toxicity evaluation by the MS method were observed.

[Hematology ]
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V.S. Control : #P<0.05, ##P<0.01 V.S. Non-blood sampling group : *P<0.05, **P<0.01

(V.S. Control)

10 mg/kg: RBC|, HGB|, HCT |, WBC|, Lymphocyte |, Eosinophil |, and Monocyte
3 mg/kg: Eosinophil| and Monocyte |

}: Decrease

= The effects of azathioprine administration were seen in the MS group as well as in the non-
blood sampling group. Therefore, no effects on the toxicity evaluation by the MS method
were noted.

(V.S. Non-blood sampling group) l: Decrease

0,3 and 10 mg/kg: RBC|, HGB|, and HCT |

= Significant differences in erythrocyte system parameters caused by the MS method were
noted; however, these changes were within the range of the background data and considered
to have minor effects on the evaluation of azathioprine toxicity. (Red circle)

[Blood chemistry]
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V.S. Control : #P<0.05, ##P<0.01 V.S. Non-blood sampling group : *P<0.05, **P<0.01 160

(V.S. Control) }: Decrease, 1: Increase

Phospholipid
(mg/dL)

10 mg/kg: Total Cholesterol{, Phospholipid{, Cat, Total proteinf, |
Albumint, and a1 Globulint RO

\k‘@ NGNS
@Q’ ((\QC’ \Q:? _(\'0 "\q.’i‘ -'\Q:‘J

3 mg/kg: Phospholipidf, A/G?T, and Albumin? ARSI S

A

= The effects of azathioprine administration were seen in the MS group as well as in the non-
blood sampling group. Therefore, no effects on the toxicity evaluation by the MS method were
noted.

(V.S. Non-blood sampling group) |: Decrease, 1:Increase

10 mg/kg: Total protein |, Albumin|, 3 mg/kg: A/G|, Albumin|, a1 Globulinf, 0 mg/kg: Ca{

= Attenuation of the effects of azathioprine caused by the MS method was noted; however, it
was within the range of the background data and considered to have no effects on the
evaluation of azathioprine toxicity. (Green circle)

:Pathological examination ]

| Non-blood sampling group | MS group

Dose level (mg/kg) 0 3 10 0 3 10
Organ Weight-Body Weight Ratio

Thymus (mg) 416.0 380.1 206.37%  484.9 4138.6 266.1%%
(103%) 190.93 175.44 97.08%#  224.17° 199.26 129.897
Macroscopic Findings
Thymus Small 0/5 0/5 3/5 0/5 0/5 3/5
Microscopic Findings
Thymus Decrease, Cortex, 0/5 0/5 3/5 0/5 0/5 3/5
Lymphocyte,
V.S. Control : #P<0.05, ##P<0.01
(V.S. Control)

Low thymus weight, macroscopic smallness, and decreased lymphocytes in thymic cortex were
noted.

= The effects of azathioprine administration were seen in the MS group as well as in the non-
blood sampling group. Therefore, no effects on the toxicity evaluation by the MS method were
noted.

(V.S. Non-blood sampling group)

= No effects on toxicity evaluation by the MS method were noted.

[TK analysis ]
[ Initial dosing] [ Final dosing]
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Plasma 6-mercaptopurine concentration increased with increasing dose. Moreover, no effects on
the exposure level were observed after repeated administration.

Conclusion

1. The results of this study suggest that the effect of the MS method in the evaluation
of azathioprine toxicity is limited to minor changes within the background data and
that the MS method can be used for evaluation of immune system parameters.

2. The MS method was found to affect erythrocyte parameters as a previous report?).
It was deemed necessary to take into account toxicological characteristics of test
articles when using the MS method for repeated-dose toxicity studies.
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