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 独癸 28ぱ笼箎 ┦ 

郭玊 1  睶 2   1 独 羘 1* 

1籓  铭畃秏 笰〆穦笰穨媚 瑀 刚喷┮ ノ瑀瞶舱 

2籓  铭畃秏 笰〆穦笰穨刚喷┮笰て舱 

( ら戳 地チ瓣 92 7る 28ら) 

篕  璶 

郭玊 睶  独 羘* 2003  独癸 28 ぱ笼箎 ┦ 从

玂穦 45：237 – 255 

 独Turmeric, Curcuma longa Linn. 独curcumin竒笆 刚喷眔

  独ㄣк竳紽の臔▁ 贺斑矫ネ舱 籔笰 舱 WHO/FAO

癸戳 ノ 独 ┦  好納 ╯  癚瓣  独  ノ┦秈︽

 独癸 Sprague-Dawely, SD 狝瑀┦の 28 ぱ笼箎瑀┦刚喷狝

瑀┦刚喷媚  程 代刚 秖 5,000 mg/kg bw 独 竒璆恨笼箎  独

  硑   瑀┪ 28ぱ笼箎瑀┦刚喷玥 100500 の 1,000

 mg/kg bw 独  刚喷舱 1,000 mg/kg bw 独6570 %

Sigma 媚 癸酚舱竒璆恨硈尿笼箎 28 ぱ 狦陪ボ 独 の 独

ョ 硑   瑀┪ 舱砰 –ら箎秖﹀睪のフ﹀瞴だ摸籔

癸酚舱ゑ耕 礚陪畉 斑 独  の  秖舱﹀歼  胖蝴矹フfibrinogen, 

Fbg秖玥耕癸酚舱搭ぶの ㏕  玡 ﹀幻 prothrombin time, PT

の て  ﹀縀 activated partial thromboplastin time, APTT  罽祏

p<0.05﹀睲ネて浪琩矪瞶舱▁夹 荒膀锣酶aspartate 

aminotransferase, AST羆義total bilirubin義㏕綣cholesterol荒ヌ

猳 triglyceride   祘ど 登夹 瘁blood urine nitrogen, 

BUN荒creatinineの﹀睲瞒秖ョ 陪帝┦どp<0.05 睪フ

﹀瞴ブ灿璏の蛾琖砰计ヘ玥搭ぶ 独   秖舱の 独舱   ▁の登

  秖% 陪帝┦糤 p<0.05痜瞶浪琩矪瞶舱  瘤礚陪ψ 痜瞶

跑て  ▁ ▁灿璏獁の登  瞴砰耾睪 计ヘ   稬糤侯

 狦 独癸 礚狝瑀┦竒 28ぱ笼箎  秖1,000 mg/kg 独

癸 ョ礚陪瑀┦端甡礛τ 独癸 ﹀歼 Fbgの PT 紇臫琌籔肚参
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 媚ㄏノ 独  ﹀て凤 媚瞶ノ 闽  秈˙ 癚 

(闽龄迭 独28ぱ笼箎┦ ) 

狐    

玂  珇 肚参 洛 媚 

 瞶├ヘ玡瓣 秨祇籔╯玂  珇ら痲

糤(4)苳Curcuma Longa Linn.玌

  独turmeric┪苳  从 

Zingiberaceae (3)だ 瓣

 の玭ㄈ 媚ノ 独掺┦  

 砏玥蛾蛾琖┪ 絰舠  だ

狵 瞏独茨︹彩罻ㄣ羇終  

陪   吏竊蛾だ狵 の  瓜

A借绊龟 чち 茨独︹ 借 

瓜 B 您妓緼 ブ糷陪蝴

恨翴  独  独curcumin

瓜 D 靛縸狦赁垫猳綣

campesterol沉璅㏕綣β-sitosteroil

摸借て の 祇猳  借 

璚 ﹛ 浪琩借绊龟耞 ︹

独緻 ㄎ 洛だ摸妮︽

 ネ媚(1)ㄣ   荐睲▁ヘ 佛

 の ﹀て凤(3) ノ 

 独芠独︹ 〡 璶 

約獂 糤 帝︹   珇睰

––ら尼秖 4 g赣  

独  耕    独1–5 %(9)

 独ㄣ к祇 獀励承端кて

ы贺竳紽の臔▁ (1, 9, 14, 17, 18)ョ

 肚参 洛ネ媚(1)瘤礛 ノ 独砆粄 琌

 general recognized as safety, GRAS

 珇睰 斑瓣瓣產瑀瞶璸礶National 

Toxicology Program, NTP, 1993 秈︽

Turmeric oleoresin 79-85 %摸 独

curcumoid笼箎笆  篊瑀┦刚喷祇瞷

  秖舱1 % F344/N rats 笵

 砰砾clitoral gland adenomasの 

B6C3F1 mice▁砾hepatocellular 
 

    

D  

 

瓜  独穝翧遏(A)の羇ち (B)竒疢 縤   独 (C)の 独て厩 篶 (D

だ秖368.4まノ CBADC, 1996, J. Cellular Biochem. 265: 72-85.) 
Fig. 1. Fresh tubers (A), cross section (B), ground powder of turmeric (C), and the chemical 

structure of curcumin (D, MW: 368.4, cited from CBADC, 1996, J. Cell. Biochem. 265: 
72-85.) 
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adenoma祇ネ瞯糤(15)τま癬矫

ネ舱 /笰 舱 WHO/FAO癸 独

戳 ノ 好納  独  珇睰 

┮ 独 –ら尼 秖ADI

既  0.1 mg/kg bw(9) 

从 ┦玂  珇瘤砆粄 琌

  絋 玂 贺摸の计

秖  ョ狡馒跑璝  ネ┦

 瑀 借inherent plant toxicants戳

 ノ琌硑 ㄤ ▆紇臫斑 

玂  珇 ┦ 笆 刚喷

靡 ╯  癚瓣 贺从 独  

ノ┦独珇╰ 独掺竒 狸

縤  狸 代刚癸 狝瑀┦の 28

ぱ笼箎瑀┦蝶︳ 独  秖の 滦 

ノ癸ㄅ笆  紇臫虑 砰 

ノ ┦把σ 

籔よ猭 

ㄑ刚媚  

 独独贺ㄢネ遏 狸 

パ笰刚┮ ㄑㄤ籹筁祘玒盢穝翧妓 

瑍瞓ち60疢 の縤 竒 60 mesh

縵呼筁縵┮眔 独 狸 芠独︹ 

 瓜  C舱 だ  独

0.31–0.55 %   (2)だ 9.08 %彩矹

フ借 12.62 %彩  4.65 %彩胖蝴

5.97 %ηだ 7.32 %阂て 60.36 %

 ┦赁glucose11.54  %の荒芇pH

6.35 独 伦碔筟罜菱 膓 借

ㄤ秖mg/100g 筟K2419.2

罜P544.2菱Mg353.0秚Ca

114.8 の臟Fe9.68   独

curcumin 6570 %, from Curcuma longa, 

Sigma, MO, USA 癸酚媚  

ㄑ刚笆  

 秅闹 Sprague-Dawley, SD 珇

╰潦癩刮猭瓣產龟喷╯皘瓣產龟

喷笆  み笆 箎▅芠诡秅

砰   眃  秈︽刚喷刚喷笆

     箎Rodent Laboratory 

Chow 5001, Purina, MO, USAの 笆

 箎▅  猵 放 22±1癸楞

 50-70 %の 12/12穞 酚秅

戳龟喷笆 ㄏノ籔巨 ㄌ沮龟喷笆

 恨瞶籔ㄏノ玭砏絛秈︽(24) 

刚喷˙艼の芠诡 

 独癸  狝瑀┦の 28 ぱ笼

箎┦刚喷璶ㄌ沮矫ネ竝   

眃 珇の蝶︳よ猭 (5)代刚砏

絛赣砏絛才瓣吏玂竝USEPA

の稼瑆竒蕾秨祇舱 Organization for 

Economic Cooperation and Development, 

OECD 媚 瑀 刚喷非玥砏絛(11, 23) 

狝瑀┦刚喷 

狝瑀┦刚喷程  秖 5,000 

mg/kg bw 独  刚喷舱の癸酚舱–

舱 10   慧  独   

 癴 硓瞒Ultropure, 

reverse osmosis system, Iowa, USA祡睦皌

 腶疊睪砰盢 独 璆恨眏 笼箎

 – 笼箎秖 10 ml/kg矪瞶–ら

芠诡–秅 砰  矪瞶材 14ぱ 

ゎ刚喷    CO2碾 秈︽

砰秆浪琩砰    ψ 痜瞶跑て

浪琩砰    癸 秖%﹀睪

▁の登﹀睲幻  ヘ 

28ぱ笼箎┦刚喷 

 独   秖匡拒ㄌ沮矫ネ竝 

 眃 珇 28ぱ笼箎瑀┦よ猭 1,000 

mg/kg bw 刚喷程  秖ㄤ   秖 

500 mg/kg bwの 秖 100 mg/kg bw

 独 1,000 mg/kg bw 媚 癸酚

舱–舱矪瞶 20   慧 

璆恨硈尿笼箎 独 28ぱ癸酚舱玥度笼
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箎癴 硓瞒 

羬痝 の 瞴芠诡 

–ら芠诡羬痝 癘魁 瑀痝 

痝 祇ネ確┪  –秅冈灿

浪琩 刚喷玡の刚喷   

描Genesis, Kowa, Tokyo, Japan浪琩癸

酚舱の  秖舱   瞴  跑て 

砰 箎秖の箎ノ瞯 

–秅  ぱ Mettler, PM3000, 

Switzerland嘿 砰 の箎

秖–秅 穝翧  箎250 g箎

秖 璸衡–秅箎睰羆秖250 

g搭逞緇箎秖g –秅 7

ら┮眔 –ら秖g箎ノ

瞯% 璸衡–ら砰 糤 g 

–ら箎秖g  100 % 

﹀睪厩浪琩 

刚喷 钆陈綤  

 笆﹀蹦 1 ml ﹀

EDTA к ﹀ 刚恨K3 EDTA syringes, 

Vacutainer, NJ, USA﹀瞴璸计祸

Sysmex K-4500, Toa Medical Electronics 

Co., Ltd., Kobe, Japan  浪 代 ﹀ 睪 

complete blood count, CBC珹フ﹀

瞴计white blood cell count, WBC count

﹀瞴计 red blood cell count, RBC 

count﹀瞴甧縩ゑhematocrit, Hct 

 ﹀瞴砰縩mean corpuscular volume, 

MCV  ﹀mean corpuscular 

hemoglobin, MCH  ﹀緻mean 

corpuscular hemoglobin concentration, 

MCHC﹀hemoglobin, Hbの﹀

狾 platelet  ヘフ﹀瞴だ摸

differential leukocyte count﹀睪┵

竒 Weigert’s Iron Hematoxylin Stain Kit

A.J.P. Scientific Inc., NJ. USA琕︹

厩陪稬描 Nikon Optic-2, Tokyo, 

Japan400  璸衡 100 フ﹀瞴 

睴 ぺ 瞴  lymphocyte  遁  ┦ 瞴

neutrophil虫瞴monocyte遁荒

┦瞴eosinophilの遁芇┦瞴basophil

 κだ瞯%  

﹀睪 ㏕浪琩 

蹦 2 ml ﹀ 3.8 % Buffered 

sodium citrate  к 恨 9:1,Vacutainer, 

Becton Dickson, NJ, USA瞒み诀Sigma 

2K-15, Osterode am Harz, Germany 4

3,000 xg瞒み 10だ牧﹀歼plasma

﹀睪 ㏕だ猂祸automated coagulated 

analyzer, CA-550, Sysmex Corporation, Kobe, 

Japan浪代胖蝴矹フFibrinogen, Fbg

 sの秖mg/dl玡 ﹀幻

 prothrombin time, PTの て 玡 

﹀ 幻      activated partial 

thromboplastin time, APTT  

﹀睲ネて浪琩 

蹦 5 ml ﹀杆﹀睲だ瞒恨

Vacationer, Franklin Lakes, NJ, USA

瞒み诀Kubota 2010, Tokyo, Japan 775 

xg瞒み 15だ牧睲睪﹀睲serum

 ﹀ 睲 ネ て 祸  Chiron Diagnostics 

Corporation, Oberlin, OH, USA浪代﹀睪ネ

て珹 荒膀锣酶aspartate 

aminotransferase, AST 荒荒锣酶

alanine aminotransferase, ALT羆義

total bilirubin義㏕綣cholesterol

荒ヌ猳triglyceride 瘁blood urea 

nitrogen, BUN荒creatinine荒

縀酶creatine kinaseㄅ荒叉睟酶lactate 

dehydrogenase, LDH羆矹フtotal protein, 

TPフ矹フ albumin芇┦罜荒酶

alkaline phosphatase, ALP 膀锣

酶γ-glutamyltranspeptidase, GGT 靛縸

 glucose君 酶 amylaseの罜

inorganic phosphorus筟potassium
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粹chloride秚calciumの菱magnesium

 瞒緻 

 睪厩浪琩 

龟喷 玡ら盢 谅 

Nalgene, Tchniplast Co., Italy18 

  –  秖volume癘魁肅︹

 color兵 刚AMES Reagent 

Strips猤楞 睪竚 睪だ猂祸Clinitex 

100 Urine Chemistry Analyzer, Miles Inc. 

Diagnostic Division Ellchart, IN, USA浪代

 睪ゑ  specific gravity義

bilirubin 義urobilinogen

荒芇pH矹フ借protein 靛縸

 glucose 砰 ketones祐膀芉

nitrite肩﹀は occult blood 

睪 775 xg瞒み 15だ牧↖错簑﹀瞴

璸计絃Digisytem Laboratory Instruments 

Inc. Taipei, ROC厩陪稬描 400 

璸计  フ﹀瞴leukocyte﹀瞴red 

blood cellブ灿璏epithelial cell蛾

琖砰cast  砰crystalの盚ネ挛

parasite  

   ψ の痜瞶芠诡 

 竒钆陈綤秆   

み▁登凳窤┪盻    秖g

程秅 程沧砰 g 砰  

  秖ゑ瞯% 璸衡膀非芠诡ψ 痜

瞶跑て  獁 10 % ┦褐 狶 睪

 ㏕﹚秅竒舱 彩籔ホ 甀ホ

 舱 ち诀Leica RM 2145, Nussloch, 

Germany籹 4–6 µm玴 舱 ち竒

Hematoxylin & EosinH&E(6)琕︹

厩陪稬描芠诡舱 痜瞶跑て▁灿璏

獁计ヘvacuolesだ  -0±1–5

+6–10 ++11–50+++51–100 

登  瞴 砰    借 睪  glomerular 

homogeneous exudateだ -0±
1–2+ 3–5++ 6–10秈︽蝶︳ 

 狦だ猂 

 舱 计 沮     の 夹 非 畉 

mean±SDボ矪瞶舱籔癸酚舱

Student’s t-test秈︽参璸だ猂 p

0.05 ㄣ陪帝┦畉  

   狦 

 独癸  狝瑀┦ 

 璆恨虫 狝笼箎 独 

5,000 mg/kg bw 秖硈尿芠诡 14ぱ 

狦 独  ま癬 ┦ 瑀┪ 

 独 舱  材 7ぱ   糤 2.1 %

ゑ癸酚舱11.5 %陪帝┦ p<0.05

材 14ぱ玥確刚喷 竒砰秆

浪琩 独 舱   ▁  肅︹祔

独ㄤ  礚陪ψ 痜跑 独 

舱  籔砰  癸 秖%﹀睪

▁の登﹀睲幻  ヘ籔癸酚舱ゑ耕 

礚参璸厩陪帝┦畉  独 癸  

狝瑀┦ LD50 5,000 mg/kg bw  

盽ㄏノ礚┦瑀┦unlikely to present 

hazard in normal use 借(10)斑 独 

舱 ﹀歼 Fbg  ㏕ の秖30.8 s の

167.2 mg/dl陪ゑ癸酚舱28.2 s の

180.5 mg/dl ㏕  の秖搭ぶ

p<0.05 

 独 の 独癸 28ぱ笼箎┦蝶︳ 

羬痝 箎尼秖の砰  紇臫 

28 ぱ笼箎刚喷戳  独  秖舱

の 独矪瞶舱   礚 瑀痝 矪

瞶舱 砰 箎秖の箎ノ瞯%

 籔癸酚舱礚陪畉 瓜の斑

材秅巨 稸璆恨粇  笵

盢 独 猔的 硑  独 秖舱 

  の  秖舱慧  1  ま癬

  ┦┦胖蝴┦  のみ  

 acute fibrinoid pleuropericarditisτ 

赣舱计沮  n=9参璸だ猂 
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瓜 独 の 独竒璆恨笼箎 28 ぱ 砰 跑て刚喷舱  (A)の慧 (B) 砰

 籔癸酚舱ゑ耕 礚陪帝┦畉  

Fig. 2. Body weight changes of rats treated with turmeric powder and curcumin by daily 

gavage for 28 days. No significant changes in body weight (g) were found in treated 

male (A) and female (B) rats. TP: turmeric powder; TC: 65%–70% curcumin. 
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 独 竒璆恨笼箎 28ぱ –ら箎秖跑て 
Table 1. Changes in feed consumption and efficiency of rats treated with turmeric powder and 

curcumin by daily gavage for 28 days 

Feed consumption (g) Dose 
(mg/kg) 1) 1 2 3 4 week 

Feed efficiency 
(%)2) 

Male      
Control 31.0±1.33) 30.2±1.5 30.4±2.1 28.5±2.0 29.9±1.2 
TP 100 29.8±2.9 31.1±2.4 29.7±3.7 28.5±2.3 33.0±9.7 
TP 500 29.4±1.3* 29.1±1.4 29.4±1.8 26.8±1.7 28.7±1.3 
TP 1,000 29.7±2.6 30.4±1.9 30.3±2.0 28.6±1.6 29.7±1.8 
TC 1,000 30.6±2.0 32.5±2.1 32.6±2.5 29.6±2.9 31.3±2.2 
      
Female      
Control 21.5±1.5 21.2±2.4 22.8±4.2 20.8±1.3 12.4±1.6 
TP 100 22.0±1.3 20.7±1.5 21.1±1.4 20.8±1.2 13.3±1.6 
TP 500 21.0±1.9 22.4±4.6 22.5±1.4 22.0±1.1 13.8±1.8 
TP 1,000 20.1±1.0 20.6±1.6 21.6±3.0 20.1±2.5 12.4±2.2 
TC 1,000 20.1±3.3 19.9±1.6 20.8±1.7 20.2±2.4 14.0±5.2 
1)  TP, turmeric powder; TC, 65 %–70 % curcumin. 
2)  Feed efficiency (%) = [daily body weight gain (g)/daily food intake (g)] × 100%. 
3)  Data are expressed as the mean±SD (n = 9–10). 
* Significant difference between the control and treated groups at p < 0.05.  

 

﹀睪厩 紇臫 

﹀睪厩浪琩RBC  矪瞶舱

籔癸酚舱 礚陪畉  独 舱の 

 秖   の  秖舱慧  フ﹀瞴羆计

   独  秖舱の 独舱 

慧  盿 フ﹀瞴band neutrophil搭

ぶㄤ舱慧   ﹀睪厩浪琩 

 盽 ネ瞶把σ絛瞅 (13) ㄣ 

秖籔瑀┦端甡闽┦ 

 

﹀歼 ㏕ 紇臫 

 独  の  秖舱  籔 の

 秖舱慧  Fbg  ㏕ s耕癸酚

舱 陪 の秖 mg/dl搭ぶ

p<0.05 独  の  秖舱   PT

の APTTは  罽祏p<0.05 独

舱   Fbg ㏕ 搭祏の秖mg/dl

糤PT  罽祏の APTT   

p<0.05慧 玥礚陪畉  

﹀睲ネて 紇臫 

 独  秖舱の 独舱慧  

 ﹀睲 荒膀锣酶羆義義

㏕綣荒ヌ猳 羆矹フ借フ矹フ

 瘁荒の瞒P3-Ca2+Mg2+

の Cl- ゑ癸酚舱陪帝┦どp<0.05

 独  秖舱の 独舱   

君 酶ョ 糤p<0.05の  

 

 睪厩 紇臫 

 独 の 独舱慧    

秖肅︹ゑ 義 義

荒芇矹フ借 靛縸 砰祐膀芉

肩﹀は の盚ネ挛    畉 

矪瞶舱  瞷 秖籔瑀┦は   

闽┦  独 の 独舱慧

    ↖错フ﹀瞴ブ灿璏蛾琖

砰  砰 玥ゑ癸酚舱搭ぶp<0.05

 
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 独 竒璆恨笼箎 28ぱ ﹀睪厩跑て 
Table 2. Changes in hematological parameters in rats treated with turmeric powder and curcumin 

by daily gavage for 28 days 

Dose 

(mg/kg) 1) 

RBC 

(106/µl) 2) 

HGB 

(g/dl) 

HCT 

(%) 

MCV 

(fl) 

MCH 

(pg) 

MCHC 

(g/dl) 

Male       

Control 7.5±0.13) 16.2±0.1 46.9±1.0 61.8±0.4 21.4±0.3 34.7±0.5 

TP 100 7.5±0.1 16.0±0.1 46.5±0.6 62.0±0.6 21.3±0.2 34.4±0.2 

TP 500 7.3±0.1 15.5±0.1 46.2±0.6 62.5±0.6 21.1±0.2 33.7±0.3 

TP 1,000 7.4±0.1 15.8±0.1 47.2±0.7 63.2±0.2 21.2±0.1 33.5±0.2 

TC 1,000 8.0±0.1 16.8±0.1 49.4±0.5 61.7±0.4 21.0±0.2 34.0±0.2 

       

Female       

Control 6.7±0.7 15.3±0.1 41.5±0.3 61.7±0.3 22.7±0.1 36.8±0.1 

TP 100 6.9±0.1 15.2±0.2 42.2±0.6 60.4±0.5 21.7±0.2 36.0±0.1 

TP 500 6.6±0.1 15.0±0.2 42.9±0.9 65.0±0.5 22.7±0.3 35.0±0.3 

TP 1,000 7.0±0.1 15.7±0.1 43.7±0.2 61.9±0.7 22.2±0.2 35.9±0.3 

TC 1,000 6.9±0.1 15.4±0.2 42.0±0.5 60.6±0.6 22.3±0.2 36.8±0.2 

 

Neutrophil (%) 
 

WBC 

(103/µl) 

Lymph 

(%) Band Segment 

Monocyte 

(%) 

Eosinophil 

(%) 

Basophil 

(%) 

Male        

Control 11.6±1.2 83.2±1.4 1.2±0.2 13.0±1.5 3.3±0.4 0 0 

TP 100 7.0±0.7* 85.0±1.5 0.8±0.3 10.4±1.0 3.1±0.4 0.2±0.2 0 

TP 500 12.2±1.1 85.4±0.9 0.4±1.6* 9.3±0.9 5.0±0.5* 0 0 

TP 1,000 7.5±0.5* 82.3±1.1 0.6±0.1 13.2±0.9 3.9±0.6 0 0 

TC 1,000 9.7±0.9 83.3±1.5 0.3±0.1* 13.3±1.4 3.7±0.4 0.1±0.1 0 

        

Female        

Control 5.7±0.4 83.6±1.5 0.8±0.2 12.2±1.3 3.2±0.3 0 0 

TP 100 5.5±0.5 84.2±0.6 1.3±0.2 10.8±0.4 3.3±0.5 0 0 

TP 500 6.4±0.7 83.5±1.3 0.6±0.2 11.5±1.2 3.8±0.4 0 0 

TP 1,000 8.7±0.9* 84.1±1.1 0.7±0.3 12.0±1.0 2.7±0.5 0.1±0.1 0 

TC 1,000 7.5±0.9 85.2±1.3 0.1±0.1* 10.6±1.3 3.9±0.5 0 0 
1)  TP, turmeric powder; TC, 65%–70% curcumin. 
2)  RBC, red blood cell; Hb, hemoglobin; Hct, hematocrit; MCV, mean corpuscular volume; 

MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; 
WBC, white blood count; Lymph, lymphocytes. 

3)  Data are expressed as the mean±SD (n = 9–10). 
* Significant difference between the control and treated groups at p < 0.05.  
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 独 竒璆恨笼箎 28ぱ ﹀睪 ㏕跑て 
Table 3. Changes in blood coagulation parameters in rats treated with turmeric powder and 

curcumin by daily gavage for 28 days 

Fbg Dose 
(mg/kg) 1) 

PLT 
(103/µl) 2) (s) (mg/dl) 

PT 
(s) 

APTT 
(s) 

Male      
Control 1161±293) 19.9±0.2 245.3±2.8 33.6±0.2 25.9±1.0 
TP 100 1108±30 19.8±0.2 246.3±3.5 34.3±0.5 27.7±2.3 
TP 500 1083±31 23.3±1.0* 213.6±8.9 29.3±0.5* 22.5±1.0* 
TP 1,000 1004±28* 23.0±0.9* 216.0±8.0* 15.3±0.1* 25.5±0.7 
TC 1,000 1073±35 17.3±0.2* 281.2±4.4* 15.2±0.1* 41.3±2.8* 
      
Female      
Control 1049±36 24.5±1.0 202.7±8.1 15.0±0.2 30.7±1.9 
TP 100 1145±38 30.4±1.6* 167.0±8.8* 15.0±0.1 40.9±1.7* 
TP 500 1065±28 30.1±1.4* 166.8±7.5* 15.5±0.1 34.6±0.7 
TP 1,000 1095±43 26.8±1.4 188.1±10.2 15.6±0.1 33.4±1.7 
TC 1,000 1159±80 25.9±1.6 195.6±10.7 15.2±0.3 25.4±1.6 
1) TP, turmeric powder; TC, 65 %–70 % curcumin. 
2) PLT, platelets; Fbg, fibrinogen; PT, prothrombin time; APTT, activated partial thromboplastin 

time. 
3) Data are expressed as the mean±SD (n = 9–10). 
* Significant difference between the control and treated groups at p < 0.05.  

 
 独 竒璆恨笼箎 28ぱ ﹀睲▁の登 计跑て 
Table 4. Serum biochemistry changes in liver function in rats treated with turmeric powder and 

curcumin by daily gavage for 28 days 

Dose 
(mg/kg) 1) 

ALT 
(U/l) 2) 

AST 
(U/l) 

T. bilirubin 
(mg/dl) 

Cholesterol 
(mg/dl) 

Triglyceride 
(mg/dl) 

BUN 
(mg/dl) 

Creatinine 
(mg/dl) 

Male        
Control 23.8±2.83) 70.7±7.9 0.12±0.01 35.4±4.6 29.8±3.0 12.9±1.4 0.33±0.03 
TP 100 32.7±2.3* 90.1±3.8* 0.20±0.01* 46.4±5.0 36.3±4.2 18.3±1.7* 0.44±0.04* 
TP 500 28.9±1.8 89.5±3.2* 0.19±0.01* 47.3±2.8* 45.2±5.0* 17.2±1.1* 0.41±0.02* 
TP1,000 27.6±0.8 102.4±7.1* 0.20±0.01* 44.3±1.4* 44.3±5.6* 16.4±1.0* 0.44±0.01* 
TC 1,000 30.6±1.4 103.7±6.0* 0.30±0.01* 40.6±2.1 34.7±3.4 19.4±1.4* 0.44±0.02* 
        
Female        
Control 21.4±1.5 75.1±7.3 0.17±0.01 62.2±4.9 27.7±1.0 17.1±1.1 0.45±0.03 
TP 100 26.6±1.5* 82.9±4.7 0.17±0.01 74.1±6.1 30.4±3.4 23.4±1.5* 0.52±0.02 
TP 500 27.7±3.0 103.7±7.1* 0.20±0.01 79.3±4.6* 48.7±6.5* 17.5±0.7 0.47±0.01 
TP1,000 26.7±1.1* 92.6±3.3* 0.26±0.01* 85.8±3.0* 37.2±3.8* 24.1±1.0* 0.57±0.02* 
TC 1,000 23.2±0.9 94.3±5.3* 0.31±0.01* 73.7±4.1 42.1±3.0* 30.5±1.9* 0.64±0.04* 
1) TP, turmeric powder; TC, 65%–70% curcumin. 
2) ALT, alanine aminotransferase; AST, aspartate aminotransferase; T. bilirubin, total bilirubin; 

BUN, blood urea nitrogen. 
3) Data are expressed as the mean±SD (n = 9–10). 
* Significant difference between the control and treated groups at p < 0.05. 
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  独 竒璆恨笼箎 28ぱ ㄤ﹀睲ネて跑て 
Table 5. Serum biochemistry changes in rats treated with turmeric powder and curcumin by daily 

gavage for 28 days 

Dose 

(mg/kg) 1) 

CK 

(U/l) 2 

LDH 

(U/l) 

T. protein 

(g/dl) 

Albumin 

(g/dl) 

ALP 

(g/dl) 

GGT 

(U/l) 

Male       

Control 281.6±52.83) 610.6±102.5 3.3±0.3 2.5±0.2 169.4±25.6 0.7±0.2 

TP 100 203.0±20.9 605.5±35.8 4.6±0.2*4) 3.3±0.1* 174.3±8.1 0.6±0.2 

TP 500 326.7±24.2 639.8±40.4 4.9±0.3* 3.4±0.1* 183.4±8.3 0.8±0.2 

TP1,000 253.2±40.4 694.7±107.4 5.0±0.1* 3.6±0.1* 187.2±8.5 0.5±0.2 

TC 1,000 332.7±51.4 775.1±73.6 5.2±0.1* 3.7±0.1* 192.6±14.0 1.1±0.2 

       

Female       

Control 223.8±41.6 483.7±96.3 4.4±0.1 3.2±0.1 122.2±9.2 1.2±0.2 

TP 100 115.7±21.7* 335.8±64.1 5.5±0.1* 3.9±0.1* 94.2±8.4 1.6±0.1 

TP 500 372.4±60.2 867.8±124.2* 5.4±0.1* 3.9±0.1* 118.6±4.4 1.4±0.2 

TP1,000 192.2±29.4 568.4±53.7 5.5±0.1* 3.9±0.1* 129.4±10.0 0.8±0.1 

TC 1,000 322.4±61.7 627.0±93.8 5.5±0.1* 3.9±0.1* 104.2±8.5 1.3±0.2 

 

 Glucose 

(mg/dl) 

Amylase 

(U/l) 

P3- 

(mg/dl) 

Ca2+ 

(mg/dl) 

Mg2+ 

(mEq/dl) 

Cl- 

(mEq/dl) 

Male       

Control 98.5±7.6 590.8±49.2 5.9±0.5 6.2±0.7 1.07±0.18 79.8±6.5 

TP 100 129.1±13.3 780.3±57.0* 7.3±0.3 8.1±0.4* 1.10±0.06 97.8±3.7* 

TP 500 117.5±8.5 765.8±49.4* 8.1±0.3* 8.2±0.4* 1.98±0.07* 90.8±3.7 

TP1,000 117.3±7.4 851.5±46.9* 7.6±0.1* 8.2±0.1* 2.16±0.16* 101.0±1.2* 

TC 1,000 115.2±6.3 823.3±32.2* 8.6±0.1* 8.2±0.1* 1.75±0.16* 104.3±1.4* 

       

Female       

Control 109.4±6.3 427.6±25.1 5.6±0.3 7.4±0.3 1.11±0.07 91.7±3.2 

TP 100 108.6±6.4 486.5±19.7 7.4±0.2* 8.6±0.2* 1.34±0.08 93.2±1.8 

TP 500 103.7±7.0 472.4±23.3 7.2±0.1* 8.4±0.1* 1.92±0.07* 95.2±0.7 

TP1,000 106.1±6.0 363.5±71.7 7.4±0.3* 8.6±0.1* 1.90±0.05* 108.0±1.2* 

TC 1,000 101.4±7.6 472.5±22.5 7.8±0.1* 8.2±0.1* 1.69±0.05* 106.1±0.4* 
1) TP, turmeric powder; TC, 65%–70% curcumin. 
2) CK, creatine kinase; LDH, lactate dehydrogenase; T. protein, total protein; ALP, alkaline 

phosphatase; GGT, gamma glutamyl-transferase.  

3) Data are expressed as the mean±SD (n = 9–10). 

* Significant difference between the control and treated groups at p < 0.05. 
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  独 竒璆恨笼箎 28ぱ  睪厩跑て 
Table 6. Changes in urinary analyses in rats treated with turmeric powder and curcumin by daily 

gavage for 28 days 

Dose 

(mg/kg) 1) 

Volume 

(ml)  
Appear. S. Gravity2) pH 

Protein 

(mg/dl) 

Urobilinogen 

(EU/dl) 

Male       

Control 12.6±0.73) PY 1.025±0.001 7.10±0.12 32.5±8.1 0.20±0.01 

TP 100 11.7±1.1 PY 1.025±0.001 7.33±0.11 31.1±8.8 0.20±0.01 

TP 500 12.8±0.7 PY 1.025±0.001 7.25±0.11 27.0±2.0 0.20±0.01 

TP1,000 12.6±1.0 PY 1.028±0.001 7.20±0.13 35.5±7.3 0.20±0.01 

TC 1,000 13.4±0.8 PY~Y 1.050±0.027 7.40±0.14 51.0±10.6 0.20±0.01 

Female       

Control 7.5±0.6 PY 1.024±0.001 6.95±0.13 15.0±2.2 0.20±0.01 

TP 100 10.7±0.6 PY 1.023±0.001 7.15±0.10 10.5±3.9 0.20±0.01 

TP 500 8.5±0.4 PY 1.024±0.001 7.05±0.05 20.0±4.1 0.20±0.01 

TP1,000 8.5±0.4 PY 1.020±0.001 7.38±0.24 15.0±3.3 0.20±0.01 

TC 1,000 10.3±0.8 PY~Y 1.024±0.001 7.05±0.15  19.5±3.2* 0.20±0.01 

 

 Glucose  Bilirubin  Ketone  Nitrite  Oc. Blood  Leukocyte 

 - ± - ± - ± + - + - ± + - ± + ++ 

Male                 

Control 3 4) 7 1 9 0 4 6 10 0 9 1 0 8 2 0 0 

TP 100 8 1 8 1 0 8 1 5 4 9 0 0 6 2 0 1 

TP 500 7 3 7 3 0 6 4 5 5 10 0 0 9 1 0 0 

TP1,000 8 2 9 1 0 7 3 9 1 10 0 0 9 1 0 0 

TC 1,000 6 4 9 1 0 4 6 5 5 10 0 0 8 2 0 0 

Female                 

Control 6 4 10 0 4 6 0 9 1 6 0 4 9 1 0 0 

TP 100 8 2 10 0 5 4 1 6 4 10 0 0 9 0 0 1 

TP 500 9 0 8 1 3 6 0 6 3 9 0 0 9 0 0 0 

TP1,000 8 1 9 0 3 6 0 7 2 9 0 0 9 0 0 0 

TC 1,000 8 2 10 0 5 4 1 7 3 10 0 0 10 0 0 0 
1) TP, turmeric powder; TC, 65%–70% curcumin. 
2) S. gravity, specific gravity; Oc. blood, occult blood; PY, pale yellow; Y, yellow; Grades for 

each value. Glucose (mg/dl): -, nil; ±, 0.1; bilirubin (mg/dl) -, nil; ±, 0.4; ketone (mg/dl): -, 
nil; ±, 5; +, 15; nitrite: -, normal; +, positive; occult blood and leukocyte: -, negative; ±, 
trace; +, mild; ++, moderate. 

3) Data are expressed as the mean±SD (n = 9–10). 
4) Affected rat number.[change the number in the table too] 
* Significant difference between the control and treated groups at p < 0.05. 
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 独 竒璆恨笼箎 28ぱ  睪↖错跑て 
Table 7. Urinary sediment changes in rats treated with turmeric powder and curcumin by daily 

gavage for 28 days 

Urinary sediments (103) 2)  Parasite  Crystal Dose 

(mg/kg) 1) RBC WBC Epithelia Cast  - +  - ± + ++ +++ 

Male              

Control 1.6±0.43) 1.0±0.2 10.7±2.0 7.9±0.6  104) 0  0 2 2 4 2 

TP 100 0.6±0.2* 0.3±0.1* 5.2±1.3* 7.6±1.4  9 0  0 0 5 3 1 

TP 500 1.4±0.4 1.8±1.6 5.7±0.6* 5.1±0.6*  10 0  0 0 5 2 3 

TP1,000 1.2±0.3 0.8±0.3 6.2±0.8* 2.3±0.3*  10 0  0 1 4 2 3 

TC 1,000 0.9±0.3 0.1±0.1* 4.0±0.4* 2.4±0.1*  10 0  0 0 7 2 1 

              

Female              

Control 0.4±0.8 1.4±0.2 8.0±1.4 10.6±1.4  10 0  0 6 3 1 0 

TP 100 1.4±0.6 0.6±0.1* 6.3±0.8 5.6±0.7*  10 0  0 4 4 2 0 

TP 500 3.3±2.1 1.0±0.5 2.7±0.4* 3.7±0.3*  9 0  0 5 2 0 2 

TP1,000 0.8±0.3 0.3±0.1* 5.2±0.8 3.2±0.3*  9 0  0 0 6 3 0 

TC 1,000 1.5±0.8 0.7±0.1 3.7±0.7* 2.4±0.4*  10 0  0 3 7 0 0 
1) TP, turmeric powder; TC, 65%–70% curcumin. 
2) Urinary sediments: RBC, red blood cells; WBC, white blood cells. Grades for observation: 

Parasite: non, -; Positive, +; Crystal: -: Nil; ±: a few in a few fields examined; +: a few in 
some fields examined; ++: a few in all fields examined; +++: many in all fields examined. 

3) Data are expressed as the mean±SD (n = 9–10). 
4) Examined rat number.[change the number in the table too] 
* Significant difference between the control and treated groups at p < 0.05. 
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 τ砆粄 琌讽(9)よ 
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 独 竒璆恨笼箎 28ぱ    秖跑て 
Table 8. Organ weight changes of rats treated with turmeric powder and curcumin by daily 

gavage for 28 days 

Dose 
(mg/kg) 1) 

Brain 
(%)2) 

Heart 
(%) 

Thymus 
(%) 

Spleen 
(%) 

Male     
Control 0.486±0.0043) 0.287±0.005 0.120±0.005 0.184±0.006 
TP 100 0.474±0.008 0.284±0.006 0.112±0.007 0.176±0.008 
TP 500 0.501±0.008 0.311±0.009* 0.114±0.004 0.196±0.009 
TP1,000 0.477±0.009 0.297±0.014 0.112±0.006 0.208±0.006 
TC 1,000 0.471±0.013 0.251±0.009 0.105±0.005 0.182±0.008 
     
Female     
Control 0.714±0.013 0.316±0.008 0.165±0.009 0.217±0.010 
TP 100 0.700±0.013 0.313±0.006 0.177±0.012 0.212±0.006 
TP 500 0.707±0.020 0.324±0.006 0.145±0.011 0.218±0.009 
TP1,000 0.726±0.014 0.329±0.010 0.180±0.006 0.214±0.008 
TC 1,000 0.710±0.016 0.326±0.011 0.162±0.008 0.221±0.012 
     

 Liver (%) Kidney (%) Testis (%) Ovary (%) 

Male     
Control 2.827±0.035 0.668±0.018 0.852±0.028 - 
TP 100 2.697±0.023* 0.618±0.012* 0.872±0.078 - 
TP 500 2.872±0.035 0.682±0.016 0.861±0.024 - 
TP1,000 2.875±0.060 0.721±0.010* 0.835±0.016 - 
TC 1,000 2.984±0.058* 0.709±0.011 0.841±0.031 - 
     
Female     
Control 3.105±0.048 0.642±0.014 - 0.046±0.003 
TP 100 3.019±0.071 0.661±0.014 - 0.048±0.002 
TP 500 3.220±0.094 0.664±0.021 - 0.050±0.004 
TP1,000 3.020±0.063 0.656±0.011 - 0.046±0.002 
TC 1,000 3.148±0.042 0.679±0.020 - 0.045±0.003 
1) TP, turmeric powder; TC, 65%–70% curcumin. 
2) Organ weight (%) = [organ weight (g)/ final body weight (g)] × 100. 
3) Data are expressed as the mean±SD (n = 9–10). 
* Significant difference between the control and treated groups at p < 0.05. 

 

贺 独度  独 0.31–0.55 %   (2)

 独竒笛摸 独竒 HPLC

祸 だ猂璶  Curcumin

DemethoxycurcuminのBisdemethoxycurcumin

 3 贺ヘ玡摸 独 珇耕 

 97 % 独Merck, Germany3贺

璶   7717の 3 % ゑ瞯ㄤ 

 Turmeric oleoresinNatural Yellow 
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瓜  独 竒璆恨笼箎 28ぱ ▁の登 舱 痜瞶跑て▁ ▁灿璏獁跑て(絙繷)

A.癸酚舱B.  独 1,000 mg/kg bw 舱登  瞴砰纉ん舗的耾睪(絙繷)C癸酚

舱D 独 1,000 mg/kg bw舱C み繰跋G登 瞴砰 (H&E stain, 200x)  

Fig. 3. Histopathological findings in the liver and kidney of rats treated with turmeric powder 

(TP) for 28 days. Hepatic vacuoles (arrow), (A) control; (B) 1000 mg/kg bw TP group. 

Eosinophilic transudate (arrow), (C) control; (D) 1000 mg/kg bw TP group. C, central 

vein; G, glomerulus (H&E stain, 200x). 

 

3 75 89 %摸 独 (9) 

65–70 %curcumin, Sigma, MO, USA 

独   ㄣ璓跑 ┦ы璓砾

 ┮ま癬 跑 ┦(9)斑 1993瓣瓣

產瑀瞶璸礶NTP 耕 

Turmeric oleoresin 摸 独笼箎笆 

祇瞷  秖1 %矪瞶舱 B6C3F1 

mice▁竳紽hepatocellular adenomaゑ

瞯糤(15)  独  珇睰

 独┮ 独––ら尼 秖

ADI既  0.1 mg/kg bw(9)赣

瑀瞶刚喷 狦 借好赣刚喷┮ㄏノ

刚喷 借 turmeric oleoresin 耕

 耕  unknown 借琌

  祇砾痝 璶τ獶 独┮硑

   络睲(9) 

 龟喷 蝶︳瓣 ┮贺 独 

┦匡ノ独贺 独遏 狸縤   

珇 ぱ礛从 ┦ 珇 独

0.31–0.55 %(2)虫  秖笼箎 

 硑 ┦  瑀┪ 狝瑀┦

   盽ㄏノ礚┦瑀┦(10, 22) 
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 独 竒璆恨笼箎 28ぱ   舱 痜瞶跑て蝶︳ 
Table 9. Incidences of liver and kidney changes in rats treated with turmeric powder and 

curcumin by daily gavage for 28 days 

Liver  Kidney 

Vacuoles2)  Glomerular exudation3) 
Dose 

(mg/kg) 1) 

Animal 

No. 
- ± + ++ +++  - ± + ++ 

Male            

Control 10 3 4) 7 0 0 0  7 2 1 0 

TP 100 9 0 1 5 3 0  8 1 0 0 

TP 500 10 4 5 0 0 1  10 0 0 0 

TP1,000 10 3 3 2 0 2  6 1 1 2 

TC 1,000 10 1 4 4 1 0  6 4 0 0 

            

Female            

Control 10 10 0 0 0 0  6 4 0 0 

TP 100 10 7 2 1 0 0  10 0 0 0 

TP 500 9 7 2 0 0 0  6 4 0 0 

TP1,000 9 8 1 0 0 0  6 3 0 0 

TC 1,000 10 8 2 0 0 0  3 7 0 0 
1) TP, turmeric powder; TC, 65%–70% curcumin. 
2) Vacuoles: -: 0; ±: 1–5; +: 6–10; ++: 11–50; +++: 51–100 were found in the full section of 

liver. 
3) Glomerular exudate: -: 0; ±: 1–2; +: 3–5; ++: 6–10 glomeruli were found in the full section 

of the kidney.  
4) Affected rat number (n = 9–10). 

 

 独竒  秖 ノ 戳砰  

陪  独ㄣ 璚 旧璓
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 ┦  
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g(9) 砰 60  ょ 衡–ら 独
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 礚紇臫 龟喷  独 28ぱ笼箎刚喷
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彩矹フ借12.62 %の彩4.65 %

 玃秈義ツе硉谅糤  借

て 璓 ▁  ネ ▁ 

闽Sambaiah  1982  独癸

 盽  義㏕綣礚紇臫斑  厨
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龟喷ョ祇瞷 竒 独 籔 独笼箎

   ▁の登  秖 糤 ま癬 

   ▁ の 登   瞴 砰 纉 ん 舗 的

Bowman’s capsule 借妓耾睪の﹀ 瞒

緻陪糤崩代籔 独   伦

碔筟罜の菱 膓 借 闽竒竮  
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ABSTRACT 

Liao, J. W.1, Tsai, S, J.2, Wang, S. C.1, and Hwang, J. S.1* Safety evaluation of 

turmeric (Curcuma longa L.) powder via oral gavage for 28 days in rats. Plant Prot. 

Bull. 45: 237-255. (1Division of Applied Toxicology, Taiwan Agricultural Chemicals 

and Toxic Substances Research Institute, Wufeng, Taiwan 413, ROC; 2Division of 

Agricultural Chemistry, Taiwan Agricultural Research Institute, Wufeng, Taiwan 413, 

ROC) 

Turmeric (Curcuma longa Linn.) contains curcumin that has antioxidative 

effects on inflammatory and hepatic disorders, and inhibits carcinogen-induced 

cancers in animal models. However, the chronic effect of turmeric is a concern of the 

WHO/FAO. The objective of this study was to evaluate the oral acute and 28-day 

feeding toxicity of turmeric powder (TP) in Sprague-Dawley (SD) rats. Results 

revealed that the acute oral LD50 of TP was greater than 5000 mg/kg body weight (bw) 

in rats. In addition, the TP was administered by daily gavage in rats at doses of 0, 100, 

500, and 1000 mg/kg bw for 28 days. The positive control was 1000 mg/kg bw of 

curcumin (65 %–70 %, Sigma). No toxic effects were found by evaluating clinical 

signs, body weight, feed consumption and efficiency, hematology, and autopsy in the 

TP- and curcumin-treated groups. TP but not curcumin decreased the content of 

fibrinogen, shortened the prothrombin time (PT), and activated the partial 

thromboplastin time (APTT) in plasma (p < 0.05). Turmeric powder treatment 

increased organ weights of the liver and kidney in male rats (p < 0.05) and elevated 

the levels of serum aspartate aminotransferase (AST), total bilirubin, cholesterol, 

triglyceride, blood urine nitrogen (BUN), creatinine, and ions (P3-, Ca2+, Mg2+, and 

Cl-) in both sexes (p < 0.05). Although, slight increases in hepatocytic vacuoles and 

glomerular exudate were found in the liver and kidney, however, no significant toxic 

effects were observed in treated male rats. These findings indicate that no acute oral 

toxicity was observed, and the higher daily intake (1000 mg/kg) of TP for 28 days 

also showed no significant toxic effects in rats. The changes in fibrinogen and PT in 

plasma after TP treatment might relate to the use of turmeric for anticoagulation in 

Chinese medicine; this effect needs to be illustrated by further studies. 

(Key words: turmeric tuber, 28-day feeding toxicity, rats) 
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