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研究成果の概要（和文）：犬の血管肉腫細胞，乳腺腫瘍細胞および悪性黒色腫細胞はマイクロパーティクルを放
出し，組織因子依存性の凝固促進活性を有することが明らかとなった。悪性腫瘍に起因する播種性血管内凝固
（DIC）では，血漿中の組織因子依存性凝固促進活性の上昇は認められなかったが，DICの診断および予後マーカ
ーとしての有用性についてはさらなる検討が必要と考えられた。また，シンバスタチンは凝固促進活性を抑制し
なかったが，様々な種類の犬の悪性腫瘍細胞の増殖を抑制することが明らかとなった。

研究成果の概要（英文）：It was revealed that canine hemangiosarcoma cells, mammary tumor cells, and 
malignant melanoma cells released microparticles and exhibited tissue factor-dependent procoagulant 
activity. Tissue factor-dependent procoagulant activity in plasma was not increased in dogs with 
disseminated intravascular coagulation (DIC) caused by a malignant tumor. Further study is needed to
 elucidate the significance of tissue factor-dependent procoagulant activity for diagnosis and 
prognosis of DIC in dogs. Simvastatin significantly inhibited the cell proliferation of several 
types of canine tumor cells, although it could not inhibit the pro-coagulant activity in these 
cells.

研究分野： 獣医内科学

キーワード： マイクロパーティクル　組織因子　播種性血管内凝固　DIC　犬　悪性腫瘍

  ２版

令和

研究成果の学術的意義や社会的意義
獣医領域では，マイクロパーティクルによる凝固活性化に関する研究は極めて乏しく，悪性腫瘍や播種性血管内
凝固に罹患した犬における血漿中凝固促進活性を世界で初めて測定し評価したことは意義深いと考えられる。残
念ながら犬の播種性血管内凝固の診断および治療における血漿中凝固促進活性の意義に関しては，本研究では明
確な結論に至ることはできなかった。しかし，本研究が当該分野における今後の研究の礎になるものと考えられ
る。
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Figure 1. Effects of simvastatin in cell proliferations against canine HSA, 
lymphoma, and melanoma cell lines. Tumor cell lines in triplicate wells were 
treated DMSO (control) or simvastatin (0.5, 1, 3 or 5 µM) 12-72 hr and their cell 
proliferations were measured by WST-8 assay. Results are represented as 
percentage corresponding time point control (means � SD).
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Figure 3. Pro-apoptotic effects of simvastatin in canine HSA, lymphoma, and 
melanoma cell lines. (A) Western blot analysis (WB) of cleaved caspase-3 in canine 
tumor cell lines treated with DMSO (control), 5 µM simvastatin (Sim) or doxorubicin 
(Dox) for 24 hr. Doxorubicin were used at 1 µM in JuB2, Re12, CLBL-1, and 17-71 
and at 10 µM in the other cell lines. (B) In Re12, UL-1, and KMeC, cells were 
pretreated with or without 20 µM GGPP and/or 20 µM FPP for 2 hr before treatment 
with 5 µM simvastatin for 24 hr. And cleaved caspase-3 was detected by WB. Result 
images shown are representative one from at least three repeats.
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Figure 2. Anti-proliferative effect of simvastatin dependent on inhibiting GGPP synthesis. 
HSA (Re12 and Ud6), lymphoma (Nody-1 and UL-1), and melanoma (CMeC1 and 
KMeC) cell lines were pretreated with or without 20 µM GGPP and/or 20 µM FPP for 2 
hr and then with or without 5 µM simvastatin (Sim) for 48 hr in triplicate wells. Their 
cell proliferations were measured by WST-8 assay. Results are represented as percentage 
of controls (means � SD). *p<0.05 versus control.
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