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研究要旨  

新たなin vitro免疫毒性評価試験法（Multi-ImmunoTox assay：MITA)の一つであるIL-2レポー
ターアッセイを、経済協力開発機構（Organisation for Economic Co-operation and Development：
OECD）の試験法ガイドライン（Test Guideline：TG）としての公定化するため、国際バリデー
ション研究を施行した。本年度に実施された施設間再現性を検証するためのバリデーション研
究（phase II）の結果に対し、昨年度同様、国内外の専門家を招聘して意見を求めた。その結果、
phase IIバリデーション研究が適切に実施されたことを確認できた。 
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Ａ．研究目的            

相場らにより、新たに開発された in vitro 免疫毒

性評価試験法（Multi-ImmunoTox assay：MITA）の

一つである IL-2 レポーターアッセイを、経済協力

開発機構（Organisation for Economic Co-operation 

and Development：OECD）の試験法ガイドライン

（Test Guideline：TG）としての公定化するため、

国際バリデーション研究を施行する。 

B．研究方法 

B-1. 国際的な専門家との意見交換 

B-1-1. 第3回対面会議 

本年度に実施されたMITAに関する国際バリデ

ーション結果を検証するため、平成29年11月に国

際バリデーション第3回実行委員会の会議を企画

した。 

B-1-2.電話会議 

 Phase II 終了後の平成30年3月および4月に電話

会議を開催し、データについて議論した。 

 

B-2. バリデーション研究の支援 

B-2-1.  バリデーション被験物質の送付 

 IL-2レポーターアッセイのバリデーション研究

Phase II (以下、Phase II と記す)にて、施設間再現

性を求めるために選ばれた20物質を、コード化し

て各施設に送付した。 

被験物質は、昨年度開催された第2回会議にて、

より広範な物質を用いて施設間再現性を評価する

ために選択された。 
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B-2-2.  バリデーション結果の記録確認 

 Phase II で用いられた各施設の記録用紙および

データを回収し、バリデーションが適切に実施さ

れたかを確認した。 

 

C．結果 

C-1. 国際的な専門家との意見交換 

C-1-1. 第3回対面会議 

国際バリデーション研究における第 3 回対面会

議には、免疫毒性およびその試験法に関する専門

家として、海外から Dr. Emanual Corsini (Milan 

Univ.)、Dr. Erwin L. Roggen（3Rs Management and 

Consulting ApS）および Dr. Dori Germolec

（NTP/NIEHS）を、国内からは、日本免疫毒性学

会の推薦者である井上智彰博士（中外製薬）を外

部専門家として招聘し、研究班の班員を含む表 1

に示すメンバーにて 2 日間掛けて、MITA バリデ

ーション結果の確認、判別式の選択を含む試験法

プロトコルの改訂などについて討論した。実験の

結果、実験開始前に定めた判別式では施設間再現

性を満たせないことが判明し、新たな判別式の設

定について議論した。会議中、よい判別式を見出

せず、継続審議となり、被験物質名も開示できな

かった。会議の議事概要を添付文書 1 に示す。 

 

C-1-2.  電話会議 

 平成30年3月30日に開催された電話会議では、代

表研究者の相場より、統計学的な処理とともに、

閾値を設けた新判定基準が明示された。この基準

に従えば、施設内および施設間再現性は80％とい

う事前の設定基準を満たすと説明された。本提案

に国内外のメンバーが同意し、実験の終了が同意

された。 

以上の議論の末、本バリデーション研究は適

切に実施されたことを確認できた。さらに、新

判別基準を含むプロトコルの改訂にも合意が得

られた。会議で合意された提案事項を添付文書2

に示す。 

平成30年4月10日は開示された被験物質情報

をもとに予測性の議論を行った。ヒトおよび動

物実験の免疫毒性結果を明確にする必要が確認

されたが、予測性に関する議論は進まなかった。

添付文書3に示す。 

 

C-2. バリデーション研究の支援 

C-2-1.  バリデーション被験物質の送付 

Phase II にて、施設間再現性を求めるために実

行委員会で選ばれた25物質のうち、バランスと入

手しやすさを考慮して20物質を再選定し、コード

化してリード施設を含む参加4施設に送付した。実

験の終了まで、被験物質に関するトラブルは生じ

なかった。平成30年3月30日に開催された電話会議

にて、実験の終了に合意が得られたことから、

Phase I およびPhase IIのコード番号が3月末に開示

された。表2および表3にそれぞれのPhaseの被験物

質名およびコード番号を示す。 

 

C-2-2.  バリデーション結果の記録確認 

 Phase II 終了後に回収した記録用紙の一覧を表4

に示した。施設によって一部不備はあったが、GLP

（Good Laboratory Procedure）の精神に則り、適切

に実験が実施され、その記録が残されていること

を確認した。 

 

D. 考察 

 in vitro免疫毒性評価試験法（MITA）の一つであ

るIL-2アッセイの施設内および施設間再現性の確

認を目的としたバリデーション研究が施行され、

その目的を達した。ただし、その予測性について

は、バリデーションに用いた物質のヒトや動物に

おける免疫毒性が明確ではなく、正確に求められ

ていない。バリデーション報告書の完成に向けて

の継続審議となっている。 

 

E．結論               

相場らにより、新たに開発されたMITAの一つで
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あるIL-2レポーターアッセイの公定化を目指すた

め、国際的なバリデーション研究が施行された。

このバリデーションの客観性を確保するため、被

験物質のコード化および配布、実験記録の回収お

よび確認を担当し、適切な実験が実施されている

ことを確認でき、分担研究者としての役割を遂行

できた。 

 

F. 添付文書 

1)  Minutes of MITA at 3rd meeting on November 18 

& 19, 2017 

2)  Teleconference summary on March 30th, 2018 

3)  Minutes MITA validation study on April 10th, 

2018
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表1．MITA第3回国際バリデーション対面会議の主な参加者リスト 

No. Name Affiliation Country 

1 Emanuela Corsini Universit.AN` degli Studi di Milano Italy 

2 Erwin L. Roggen 3Rs Management and Consulting ApS Denmark 

3 Dori Germolec NIH/NIEHS USA 

4 Tomoaki Inoue Chugai Pharmaceutical Co., Ltd. Japan 

5 Setsuya Aiba Tohoku University Graduate School of Medicine Japan 

6 Yutaka Kimura Tohoku University Graduate School of Medicine Japan 

7 YoshihiroNakajima 
National Institute of Advanced Industrial Science 

and Technology  
Japan 

8 Rie Yasuno 
National Institute of Advanced Industrial Science 

and Technology  
Japan 

9 Kohji Yamakage 
Food and Drug Safety Center, Hatano Research 

Institute 
Japan 

10 Takashi Omori Kobe University Japan 

11 Hajime Kojima JaCVAM, National Institute of Health Sciences  Japan 

12 Takao Ashikaga JaCVAM, National Institute of Health Sciences  Japan 

13 Steven Venti  Translator Japan 
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表 2．Phase I 被験物質とコード番号 

No. Chemical CASRN State 

LabA LabB LabC LabD 

TOHOKU 

unv. 

AIST- 

TSUKUBA 
FDSC 

AIST- 

SHIKOKU 

1 Dibutyl phthalate 84-74-2 
Liquid

（L） 

MIA003A MIB014A MIC027A MID036A 

MIA004B MIB017B MIC026B MID033B 

MIA007C MIB016C MIC023C MID034C 

2 
Hydrocortisone                              

(for Cell Culture) 
50-23-7 

Solid

（S） 

MIA005A MIB017A MIC029A MID038A 

MIA007B MIB019B MIC028B MID035B 

MIA009C MIB018C MIC025C MID037C 

3 

Lead(II) acetate 

trihydrate          

( Deleterious 

substances) 

6080-56-

4 
S 

MIA007A MIB018A MIC021A MID310A 

MIA008B MIB011B MIC210B MID037B 

MIA001C MIB110C MIC027C MID038C 

4 

Zinc dimethyl- 

dithiocarbamate 

(DMDTC) 

137-30-4 S 

MIA009A MIB110A MIC023A MID037A 

MIA010B MIB013B MIC027B MID039B 

MIA003C MIB017C MIC029C MID310C 

5 
Nickel（II) sulfate 

hexahydrate 

10101-9

7-0 
ｓ 

MIA001A MIB012A MIC025A MID034A 

MIA002B MIB015B MIC024B MID031B 

MIA005C MIB014C MIC021C MID032C 
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表 3．Phase II 被験物質とコード番号 

No. 

Chemical CASRN State 

LabA LabB LabC LabD 

 

TOHOKU 

unv. 

AIST- 

TSUKUBA 
FDSC 

AIST- 

SHIKOKU 

 1 2,4-Diaminotoluene 95-80-7 
Solid

（S） 
MIA401 MIB515 MIC618 MID702 

 2 Benzo(a)pyrene 50-32-8 S MIA413 MIB516 MIC601 MID703 

 3 Cadmium chloride 10108-64-2 S MIA403 MIB502 MIC602 MID714 

 4 Dibromoacetic acid 631-64-1 S MIA406 MIB518 MIC610 MID720 

 5 Diethylstilbestol 56-53-1 S MIA420 MIB509 MIC611 MID711 

 6 Diphenylhydantoin  630-93-3 S MIA412 MIB510 MIC615 MID704 

 7 Ethylene dibromide 106-93-4 
Liquid

（L） 
MIA407 MIB507 MIC605 MID705 

 8 Glycidol 556-52-5 L MIA408 MIB505 MIC607 MID712 

 9 Indomethacin 53-86-1 S MIA409 MIB508 MIC609 MID715 

 10 
Isonicotinic Acid 

Hydrazide (Isoniazid) 
54-85-3 S MIA411 MIB517 MIC612 MID707 

 11 Nitrobenzene 98-95-3 L MIA402 MIB519 MIC603 MID701 

 12 
Urethane, Ethyl 

carbamate 
51-79-6 S MIA415 MIB520 MIC604 MID719 

 13 Tributyltin chloride 1461-22-9 L MIA404 MIB506 MIC613 MID713 

 14 Perfluorooctanoic acid 335-67-1 S MIA414 MIB514 MIC614 MID718 

 15 Dichloracetic acid 79-43-6 L MIA416 MIB511 MIC606 MID716 

 16 Toluene 108-88-3 L MIA417 MIB512 MIC616 MID706 

 17 Acetonitril 75-05-8 L MIA405 MIB501 MIC617 MID708 

 18 Mannitol 69-65-8 S MIA418 MIB503 MIC619 MID717 

 19 Vanadium pentoxide 1314-62-1 S MIA419 MIB504 MIC608 MID709 

 20 o-Benzyl-p-chorolophenol 120-32-1 S MIA410 MIB513 MIC620 MID710 
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表4．記録用紙の確認一覧 
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添付資料１ 

MITA  

November 18 & 19, 2017 
  
Participants:  
Corsini, E., Roggen, E., Germolec, D, Inoue, T. Aiba, S., Kimura, Y., Yamakage, K., Watanabe, M., 
Kobayashi Mayumi., Yasuno, R., Omori, T., Nakajima,Y., Kojima, H., Mori, A., Kobayashi 
Miwako, Ashikaga, T., Venti, S. 
 

Aiba: Presentation on validation study 
Roggen: Use the expression “up to” to avoid giving the impression that the lab should just 

keep conducting tests until they get a valid result.  
Aiba: I think 5 is the most we need. 

Kojima: The participating laboratories agreed on this criteria at a correlation meeting, 
but I failed to distribute the revised criteria.  Changes made after last 
February’s meeting are shown in red in the protocol.  

Aiba and  
Kobayashi: 

Unfortunately, the between laboratory reproducibility was 65% with 20 coded 
chemicals, which did not satisfy the 80% success criteria of the Phase 2 study. 

Roggen: We should avoid using the mean of three data. According to the approved TG, we 
should use 2 out of 3 data points (mode). 

Aiba: We request a reanalysis from the biostatistics group.  
Omori and  
Kobayashi: 

In that case, the between laboratory reproducibility using the mode was 60%. 

Aiba: We have data for 60 chemicals that we can used to establish a cutoff value. Once 
we determine how we want to modify the judgment criteria, we will hold a 
teleconference to reach a consensus, after which we can finalize the Phase 2 
study. 

Kojima: I feel the experiment is successful, and I would like to determine today whether 
additional testing is necessary.  

Germolec: We need to see how concordant the results are after the new criteria is 
determined. 

Roggen: Why is Lab C chemical 3 Exp. 3 judged S? There is no trend. 
Aiba: There is a slight trend in points 6, 7, and 8. 

Germolec: No, I don’t think you can call that a trend. 
Roggen: Comparing this with your criteria, I don’t think you can say there is a statistically 

significant trend here. 
Germolec: I think that chemical 4 shows a small but significant trend, but chemical 3 does 

not exhibit a trend. 
Roggen: You should be able to calculate a statistical significance for a trend. Usually 0.05. 

The point is to distinguish whether or not the changes are real or coincidental. I 
suggested that the definition should include “a statistically significant trend 
across three points or more.”  

Aiba: I think a proper cutoff value will solve this problem. Yes, we can calculate the 
trend, but it is difficult to discern trends in this kind of data. 

Roggen: If you calculate a SD for the negative control especially, you could establish a 
cutoff for deciding whether a result shows significant modulation or not. 

Aiba: That is a good point. Now, we only show the control as a red line, but if we look at 
the variation of the control, we will find a good cutoff value. A proper cutoff value 
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will help clarify trends. 
Roggen: Yes, it helps you to see clearly whether you are inside or outside the range of 

ordinary variation. 
Corsini: In vivo, the dose could result in a bifurcated result that shows both suppression 

and augmentation. 
Germolec: We can say that such drugs “modulate” the immune system.  

Aiba: For such drugs, what happens when one lab predicts a chemical to cause 
suppression and two different labs reports modulation. Would that be considered 
concordant? 

Corsini: No, you can only say there is modulation. 
Germolec: If we can come up with a cutoff value, then I think we can agree that trends do 

not have to be dependent on statistically significant points. 
Aiba: (See revisions to the judgment criteria.) 

Inoue: Will the cutoff value be calculated from a specific control or from all control data? 
Mori: All of the control data will be used, but I have to think of a way to do that. 

Ashikaga: The cutoff point is not always determined statistically. Sometimes it is just 
someone’s idea. 

Germolec: Yes, sometimes people use an arbitrary value just to make a comparison to see 
how accuracy changes. 

Kojima: After a cutoff is determined, we will have a teleconference in early February, and 
we hope to achieve an 80% concordance. Consensus of the VMT will be an 
important step as we move to peer review and submission to OECD experts. 

Germolec: I think we can all agree at this time that no additional experiments are needed, 
but a final determination will depend on the effect of determining a cutoff value.  

Kojima: Because we have used only one cell type for this testing, the development of an 
AOP for immunotoxicity is necessary.  

Corsini: Yes, it would be very helpful if Dr. Aiba can come up with an AOP. 
Aiba: This is the final year of our funding from the government, so we have to plan how 

to move forward. I would be interested in hearing your frank opinion of the 
usefulness of this test method. Obviously we want to have it adopted as a test 
guideline. It might take another two years to complete a validation study, so I 
want to know if you think it is worth pursuing. 

Germolec: The more tools you have, the more accurate results you can achieve, and I think 
this is an excellent approach. 

Corsini: I would like to see it put together in an integrated approach for both T-cells and 
other cells but that might be difficult.  

Germolec: You have a lot of data for many chemicals tested by three methods, so I think you 
have a good basis for making your grant presentation.  

Roggen: I agree that the approach is promising and worth pursuing. 
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添付資料２ 

Agenda on Telconferene on March 29th, 2018

• The change in criteria of MITA 
• The results of Phase I and Phase II based on the criteria 4.
• The application of the threshold of the maximum % suppression and 

the change of criteria from 4 to 5.
– The distribution of the maximum % suppression values of 

chemicals with significant effects and those without significant 
effects.

– The threshold values of the maximum % suppression
– The distribution of the maximum % suppression values of 

chemicals with significant effects and those without significant 
effects.

– The maximum % augmentation of DMSO
– The threshold values of the maximum % augmentation

• The results of Phase I and Phase II studies based on the criteria 5.
• Summary
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-/-/- Immunosuppression (S)

+/+/+ Immunoaugmentation (A)

-/-/0

-/-/+

+/+/0

+/+/-

others No effect (N) 

Three independent experiments for each drug.

Combination of result of three independent experiments

Criteria (1)

significant 
suppression (-)

significant 
augmentation (+)

no 
significance (0)

a one-way ANOVA test followed by Dunnett’s post 
hoc test compared with the value for stimulation 
without chemicals in the concentration at which I.I.-
SLR-LA is greater than or equal to 0.05 

Student’s t-test using 
% suppression, which shows 
the most remarkable change 
in each experiment 
compared with that of the 
vehicle control (0%)

In each experiment:

 

/ / /

VMT meeting
(Sendai, Akiu)

VMT meeting
(Kyoto, Fushimi)

VMT meeting
(Osaka, Umeda)

VMT meeting
(Skype)

2018

Domestic meeting
(Skype)

20172016

Phase I Phase II

Criteria 1 (One way ANOVA+Dunnett+Student t test)

Criteria 2 (the 95% 
simultaneous 
confidence interval of 
the difference of two 
adjusted means of 
nSLG-LA)

Criteria 3 (the 95% 
simultaneous 
confidence interval of 
the difference of two 
adjusted means 
of %suppression)

Incubation Time : 6 hours

Vehicles : ddw or DMSO

Criteria 3’ (Criteria 3 + The result with two or 
more consecutive statistically significant 
positive (negative) points or one statistically 
significant positive (negative) point with a trend 
in which 3 or more points increase of decrease 
in a dose-dependent manner.)

Criteria 4 (evaluated by the 
mean of %suppression and 
its 95% simultaneous 
confidence interval of each 
experiment.)

Concentration of chemicals : not changes changes depending on cytotoxicity

Criteria 5. 
(Criteria 4 + the 
mean 
of %suppression 
> 35 or < -35.

Phase 0

The change in criteria of MITA
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11-1  Acceptance criteria
The following acceptance criteria should be satisfied when using the Multi-ImmunoTox Assay 
method.

If Fold induction of nSLO-LA of PMA/Ionomycin wells without chemicals (=(nSLO-LA of #2H4 cells 
treated with PMA/Ionomycin) / (nSLO-LA of non-treated #2H4 cells)) demonstrate less than 3.0, 
the results obtained from the plate containing the control wells should be rejected.

11-2  Criterion
The experiments are repeated until two consistent positive (negative) results or two consistent “no 
effect results” are obtained. . When two consistent results are obtained, the chemicals are judged 
as the obtained consistent results. 
Identification of immunotoxicant is evaluated by the mean of %suppression and its 95% 

simultaneous confidence interval.

In each experiment, when the chemicals clear the following 3 criteria, they are judged as 
suppressive or stimulatory. Otherwise, they are judged as no effect chemicals.
1. The mean of %suppression is > 35 (suppressive) or < -35 (stimulatory) with statistical 
significance. The statistical significance is judged by its 95% confidence interval.
2. The result shows two or more consecutive statistically significant positive (negative) data or one 
statistically significant positive (negative) data with a trend in which at least 3 consecutive data 
increase (decrease) in a dose dependent manner. In the latter case, the trend can cross 0, as long 
as only one data point shows the opposite effect without statistical significance. 
3. The results are judged using only data obtained in the concentration at which I.I.-SLR-LA is >
0.05

Criteria 5

 



 
 

45 

 

Summary

• Various criteria have been proposed. Finally, based on 
the comparison with other in vitro tests, we added the 
threshold to determine suppression or augmentation. 

• Based on the data set made by the lead laboratory, the 
following condition was added to the criteria. The mean 
of %suppression is > 35 (suppressive) or < -35 
(stimulatory) with statistical significance. The statistical 
significance is judged by its 95% confidence interval.

• According to Criteria 5, the within and between 
laboratory reproducibility of the Phase I study were 80% 
and the between laboratory reproducibility of the Phase 
II study was 80%.

 



 
 

46 

添付資料３ 
Minutes 

MITA validation study 
           
  
A call of validated data discussion for the MITA validation management team was held on April 
10, 2018. 
 
Participating: 

 Setsuya Aiba; Tohoku Univ.  
 Yutaka Kimura; Tohoku Univ.  
 Tomoaki Inoe, Chugai pharm. 
 Emanuela Corsini, Mila Univ. 
 Dori Germolec, NIEHS 
 Hajime Kojima; JaCVAM 
 Takao Ashikaga; JaCVAM 
 Takashi Omori; Kobe Univ. 
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1. Opening: Dr. Aiba introduced the validated results and found good reliability in the IL-2 

validation study. However, predictive capacity is not calculated, and false chemicals 

are not fixed, because the information of tested chemical on immunotoxicity is 

insufficient.  

 

2. Discussion: Emanuel talked about several options that can explain false positive/false 

negative, including: 

- chemical not targeting T cells (i.e. nitrobenzene);  

- animals vs humans (i.e. no human data available for 2,4-diaminotoluene, or at 

least I could not find, clearly immunosuppressive in animals);  

- lack metabolic activation (i.e. 2,4-diaminotoluene, ethylene dibromide. Even if 

benzopyrene was correctly identified); 

- true false negative (i.e. cadmium) in the assay 

- there are evidences of T cell toxicity for dichloroacetic acid and immunotoxicity 

in humans, thus it should not be considered a negative compound 

- benzyl-chlorophenol is a possible sensitizer, I could not find data on its 

immunotoxicity or lack of immunotoxicity. 

- finally, chemical identity and water stability 

Tomoaki mentioned data on unusual clinical T cell activity should be referred. 

Dori promised to summarize the systemic review of the chemicals used the 

validation study with her colleagues. 

We have to collect the database on in vivo and human data of the chemicals to 

obtain predictive capacity. 

 

3. Next Steps: 

a. We continue to discuss evidences of immunotoxicants for predictive capacity. 

b. Hajime expects Dr. AIba’s team will make a draft validation report in three 

months.  Based on this draft report, he hopes to do more discussion in the 

next F2F meeting, August. 

c. Hajime proposed the next F2F meeting in the 20th week of August.  However, 

Dori is not acceptable.  She will propose the fine schedule soon. 

d. In the F2F meeting, all the members will check the new protocol for the IL-8 

antagonist assay and select candidate chemicals for the validation study. 

 

  


