
● Cell culture
     Luciferase expressing Burkitt lymphoma cell line (Daudi-Luc2) was purchased from American Type  
     Culture Collection (ATCC). Daudi-Luc2 cells were cultured in RPMI 1640 Medium (ATCC modification) 
     containing 4µg/ml Blasticidin and 10% heat-inactivated fetal bovine at 37 °C and 5% CO2.
● Xenograft and drug administration
     Female CB17/Icr-Prkdcscid/CrlCrlj (SCID mice) were purchased from The Jackson Laboratory Japan. 
     Daudi-Luc2 cells suspended in 0.1 mL DPBS were intravenously transplanted into tale vein of a SCID 
     mouse. In anti-tumor experiment, group allocation was performed based on Total flux 
     (photons/sec). Doxorubicin (ADRIACIN Injection, Sandoz AG.)and Vincristine (Oncovin for Injection, 
     Nippon Kayaku Co. Ltd. ) were intravenously administrated into tale vein.
● In vivo luminescence measurement
     Luminescence was measured by using IVIS Lumina Ⅲ(Revvity). 150 mg/kg D-Luciferin (Cat. No. 
     P1043, Promega Corporation) was administered intraperitoneally and luminescence was measured 
     15 to 20 min later under isoflurane anesthesia. 
● Ex vivo luminescence measurement
     Seven minutes after luciferin administration, blood was collected from inferior vena cava and 
     animals were euthanized by exsanguination. Organs were collected and put into 6-well plate filled 
     with 0.3 mg/mL D-Luciferin in DBPS. Luminescence measurement was performed within 15-20 min 
     after luciferin administration.
● Flow cytometry
     Spleen, bone marrow from a femur and blood were collected and treated with anti-mouse CD16/32    
     Antibody (Cat. No. 101301, BioLegend, Inc ) for blocking Fc receptor. Then the samples were stained 
     by PE anti-human CD45 antibody (Cat. No. 560975, BD biosciences) and analyzed by BD FACSLyric 
     (BD biosciences). 
● HE staining
     Paraffin-embedded blocks were created from organs immersed in 10% formalin neutral buffer 
     solution. Then, HE staining was performed.
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The drug evaluation system in a tumor dissemination model 
by using IVIS and FCM was established in this study.  

In cancer research, subcutaneous inoculation of tumor cell line into mice is a standard method for screening 
antitumor drugs in Japan. However, the clinical predictability of this model was found to be low. One of the 
reasons is presumed that subcutaneous tumors cannot reflect the interaction between tumors and organs. 
Therefore, orthotopic tumor transplantation is expected to show higher clinical predictability. Evaluation of 
orthotopic tumors in animals have traditionally been based on the survival time and/or tumor weight collected 
after euthanasia, but orthotopic tumor growth cannot be measured in living animals and group assignment 
based on the size of tumor cannot be performed, resulting in high statistical variability in the data. Additionally, 
tumor sampling by eyes may result in some tumors being overlooked. Therefore, it is needed for a quantitative 
evaluation and detection system of orthotopic tumors in living animals. In this study, we attempted to evaluate 
anti-cancer drug efficacy quantitatively using in vivo imaging system (IVIS) in a Burkitt lymphoma cell line 
dissemination model.
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Daudi cell line, latently infected with Epstein-Barr virus, is 
presumed to be derived from a patient with endemic Burkitt 
lymphoma. Patients with endemic Burkitt lymphoma frequently 
present with involvement of the facial bones, kidneys, adrenal 
glands, ovaries, and central nervous system, including the 
spinal cord. In this study, femurs and kidneys showed stronger 
luminescence than  other organs ex vivo, which was almost 
consisted with HE staining images and the result of FCM. HE 
staining images also showed cancer cells in the ovaries and 
spinal cord. In those result, this model is considered to 
accurately reflects the characteristics of endemic Burkitt 
lymphoma. 
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In vivo imaging system (IVIS)を用いたBリンパ腫静脈播種モデルでの薬効評価系の確立

がん同所移植モデルでの薬効評価は，従来は生存日数や観察終了後に採取した腫瘍重量測定にて行われてきた．しかし，従来の方法
ではモデルの生存期間中にがんの生着・増殖状況を確認できないため，腫瘍の生着状況や腫瘍体積による群分けができず，統計的ば
らつきが大きいことが課題であった．また，腫瘍を採取する場合は，腫瘍を肉眼で探すため，腫瘍を見落とすリスクがあった．そこ
で，本研究では生体イメージング装置（IVIS）を用いてBリンパ腫静脈播種モデルの腫瘍の可視化と定量的な薬効評価を試みた．
ルシフェラーゼ発現ヒトバーキットリンパ腫細胞株（Daudi-Luc2）をSCIDマウスに静脈播種し，生着検討を実施した．Daudi-
Luc2の播種後，週1回発光を測定した結果，経日的に発光が増加した．次に，薬効評価を実施した．Daudi-Luc2細胞の播種13日後に，
Total fluxを基に4群に振り分けた（媒体群，ドキソルビシン単剤群，ビンクリスチン単剤群，ドキソルビシン＋ビンクリスチン併用
群）．各薬剤の初回投与後，発光強度を測定した結果，媒体群で経日的に発光強度が増加した．ドキソルビシン，ビンクリスチン単
剤では初回投与後は発光増加が抑制される傾向があったが，観察終了まで媒体群と差が無くなった．併用群では発光増加が有意に抑
制された．観察終了日に臓器を摘出し，ex vivoで発光を測定した．さらに，血液，脾臓，骨髄細胞を採取して抗ヒトCD45抗体でフ
ローサイトメトリーを行い，Daudi-Luc2細胞を検出した結果，Daudi-Luc2細胞は骨髄に多く，血液細胞からも検出された．脾臓か
らはほとんど検出されなかった．生存時及びex vivoでの発光とFCMでのヒトCD45陽性細胞数は相関する傾向が認められた．
以上の結果から，IVISを用いたBリンパ腫全身播種モデルの定量的な評価系が確立できた．
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Frequency Frequency Frequency
102 right 10000 9246 92.5 10000 6 0.1 4851 198 4.1
123 left 10000 4876 48.8 10000 4 0.0 10000 1657 16.6
135 left 10000 4055 40.6 10000 4 0.0 7492 22 0.3
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General conditions: -, No abnormality; a, Posterior paralysis (one side); b, Posterior paralysis (both side)
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