


Diabetes

What is diabetes?
Diabetes is a disease that occurs when your blood glucose, also 
called blood sugar, is too high. Insulin, a hormone made by the 
pancreas, helps glucose from food get into your cells to be used 
for energy. Sometimes your body doesn’t make enough—or 
any—insulin or doesn’t use insulin well. 
Over time, having too much glucose in your blood can cause 
health problems.  

Types of diabetes
Type 1:Around 5% of all cases. The pancreas doesn’t make any

insulin. Mostly hereditary. 

Type 2:Around 95% of all cases. Insulin secretion is insufficient or 
sufficient insulin is produced, but its effectiveness is diminished 
(i.e. insulin resistance).

Complications
Nerve damage (neuropathy)
Kidney damage (nephropathy)
Eye damage (retinopathy)

Countries with high diabetes prevalence
1.China: 114 million   2.India: 73 million
3.USA: 30 million                         Reference: DIABETES ATLAS – 8TH EDITION 2017



CAIAPO
supplement

①CAIAPO is a anti-diabetes supplement 
using white sweet potato (peel part).

②We started to launch CAIAPO product 
from 1996 in Japan.

③For type 2 diabetes



Feature 1

No side
effects

General diabetic medicines

CAIAPO will work to make insulin that has 
become ineffective to show its original effect.

Since excessive insulin secretion does not occur, 
there are no side effects.

Side effects
Low blood sugar・ Body weight increase・

Swelling・ Dehydration



Type 2 diabetes …Since insulin (key) does not work well and the 
cell does not open, sugar is not absorbed into the cell.
(Insulin resistance)
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After take CAIAPO… Insulin (key) works well and opens up the 
cell and sugar is absorbed. (Improves insulin resistance)
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Feature 3

Treatment

General medicines 
for diabetic

Temporary blood sugar control

These aren’t able to fundamentally treat diabetes.

CAIAPO

Improves insulin resistance

It leads to fundamentally treat diabetes.

CAIAPO is an 
innovative food 

product with superior 
anti-diabetic effect.

General anti-diabetes 
supplement

Moderate the absorption 
of blood sugar 



Control
Caiapo 100mg/kg
Troglitazone 50mg/kg
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B. Insulin

Animal test
Effects on Fasting Blood Glucose Levels①

An 8-weeks continuous administration test was performed on 
diabetic model Zucker fa/fa rats using an internal dialysis 
solution powder of Caiapo (100mg/kg/day).  

Mean±SD(ｎ=7):*p＜0.05, **p＜0.01VS. Control group
★Caiapo skin peel powder approx.3.46g/kg/day
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Ａ. Glucose Ｂ. Insulin
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Animal test
Effects on Fasting Blood Glucose Levels ②

The results of an oral glucose tolerance test (amount of glucose load: 2g/kg) 
performed at 7-Weeks demonstrated that, in comparison with the control 
group, the increase in blood glucose and insulin secretion after loading were 
significantly suppressed in the Caiapo group. 

Mean±SD(n=7):**p＜0.01VS.Control

Time(min) Time(min)
Oral Glucose Tolerance Test after Continuous Administration of Caiapo

★Caiapo skin peel powder approx.3.46g/kg/day

★
Control
Caiapo 100mg/kg
Troglitazone 50mg/kg



Mean±SE（n=3): *p<0.05 vs. Control
ACRP30: Mouse-derived adiponectin, which has a structure / 

function very similar to human adiponectin
TNF-α: Tumor necrosis factor, inhibition of uptake of glucose into cells, 

decrease insulin sensitivity

Mechanism of Action
Measurement of the Expression in Adipose Tissue

To examine the mechanism of hypoglycemic action of Caiapo, a continuous administration test was performed 
in KKA mice. After completing the administration, adipose tissue was extracted to examine the effects of 
administration on the expression level of adipocytokine.
Test method：PCR
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グラフ1
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◎Protein5～10％

◎Carbohydrate 90～95％

◎Molecular weight of approximately 130,000

17 amino-acids：hydroxyproline（24.5mol％）
alanine（18.2mol％）、serine（13.7mol％）

A: →3)-β-D-Gal-(1→3)-β-D-Gal-(1→3)-β-D-Gal-(1→3)-β-D-Gal-(1→3)-β-D-Gal-(1→

B: →6)-β-D-Gal-(1→6)-β-D-Gal-(1→6)-β-D-Gal-(1→6)-β-D-Gal-(1→

C: α-L-Ara-(1→ D: α-L-Ara-(1→5)-α-L-Ara-(1→ E: α-L-Rha-(1→4)-β-D-GlcA-(1→
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Structure of AGP from Caiapo (Arabinogalactan-protein)

Active components



Mean±SE(n=6)：*p<0.05,**p<0.01 vs. Control Group、 p<0.05、 p<0.01 vs. AGP from Caiapo Group
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Ａ. Glucose

Effects of the Active Components①
Oral Glucose Tolerance Test after Administration of AGP from Caiapo

A continuous administration test was conducted using gavage administration to spontaneously diabetic 
animal models (db/db mice), to examine the antidiabetic effect of AGP from Caiapo.
Specifically, an OGTT (glucose: 1g/kg) was carried out at Week 6 in the control group(purified water), 
AGP from Caiapo group(20mg/kg), and pioglitazone group(20mg/kg) as a positive control. 

Ｂ. Insulin ● AGP from Caiapo（20mg/kg）

▲ Pioglitazone（20mg/kg）

● Control
★

★Caiapo peel powder approx. 3～4g/kg/day
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				1990年 ネン		1997年 ネン		2002年 ネン		2006年 ネン		2007年 ネン

				409		690		740		820		890

				366		680		880		1050		1320

				775		1370		1620		1870		2210
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糖尿病患者数（万人）
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年間
＋10万人

年間
＋20万人

年間
＋70万人

775万人

1,370万人

1,620万人

1,870万人

2,210万人

糖尿病の可能性が
否定できない人
　HbA1c：5.6%以上6.1%未満

糖尿病が強く疑われる人
　HbA1c：6.1%以上または
　 「治療を受けている」と回答

C: α-L-Ara-(1→

D: α-L-Ara-(1→5)-α-L-Ara-(1→

E: α-L-Rha-(1→4)-β-D-GlcA-(1→
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		A																				B

		OGTT		Glucose (mg/dL)																		OGTT		Insulin (ng/mL)

				0		30		60		120		180												0		30		60		120		180

		Control		511		899.3846153846		762		595.2307692308		580.3076923077										Control		6.964		6.195		6.6616666667		6.514		6.9963333333

		WSSP-AGP (20 mg/kg)		417.5897435897		648.8717948718		506.3076923077		422.9743589744		367.2051282051										WSSP-AGP (20 mg/kg)		7.3763888889		11.1797222222		8.0361111111		8.7536111111		7.5219444444

		PIO (20 mg/kg)		278.7435897436		461.0512820513		253.6153846154		226.1794871795		183.6153846154										PIO (20 mg/kg)		9.8819444444		15.1222222222		5.7855555556		8.78		6.6702777778

				51.0363601677		21.8778210353		18.5264883135		51.0554866973		51.4185746835												1.0369757846		0.8450420765		0.8673831974		0.6946233192		0.8456493889

				40.8187491566		51.1399312737		61.5205102022		61.9466165376		62.1604517519												0.9543255731		0.8461096611		0.8936274046		0.6065890391		0.6161010043

				9.5286688082		31.6236601975		32.3636572661		14.5103060248		12.3951221557												1.0307856062		2.5439457056		0.2463980018		0.8004974148		0.6878586494
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		0		0		0		51.0363601677		51.0363601677		40.8187491566		40.8187491566		9.5286688082		9.5286688082

		30		30		30		21.8778210353		21.8778210353		51.1399312737		51.1399312737		31.6236601975		31.6236601975

		60		60		60		18.5264883135		18.5264883135		61.5205102022		61.5205102022		32.3636572661		32.3636572661

		120		120		120		51.0554866973		51.0554866973		61.9466165376		61.9466165376		14.5103060248		14.5103060248

		180		180		180		51.4185746835		51.4185746835		62.1604517519		62.1604517519		12.3951221557		12.3951221557



Control

WSSP-AGP (20 mg/kg)

PIO (20 mg/kg)

Time (min)
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511
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461.0512820513

762

506.3076923077

253.6153846154
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183.6153846154
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		ITT

				0		30		60		120

		Control		100		83.6195777204		71.862571198		70.6341436333

		WSSP-AGP (20 mg/kg)		100		68.264273325		53.0329634423		50.0024095828

				0		4.1816216089		6.6508056734		5.2074737967

				0		3.1284190517		3.1484522247		3.6336534029
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		0		0		0		0		0		0

		30		30		4.1816216089		4.1816216089		3.1284190517		3.1284190517

		60		60		6.6508056734		6.6508056734		3.1484522247		3.1484522247

		120		120		5.2074737967		5.2074737967		3.6336534029		3.6336534029
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Change of Plasma Glucose (%)
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		A														B

		TNF-a														IL-6

				Control		PIO		AGP										Control		PIO		AGP

		TNFα		1.00 ± 0.13		0.56 ± 0.07*		0.51 ± 0.08**								IL-6		1.00 ± 0.17		1.79 ± 0.49		0.83 ± 0.08

		Control		AGP		PIO												Control		AGP		PIO

		1		0.51		0.56												1		0.83		1.79

		0.13		0.08		0.07												0.17		0.49		0.08





図9

				0.13

				0.08

				0.07



TNF-α/β-Actin
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		A																B

		FPG																HbA1c

				0		4		8												0		4		8

		3.2 g/day		180.7		172.1		168.7										3.2 g/day		7.35		7.3		7.29

		6.4 g/day		181.9		163.6		157.2										6.4 g/day		7.51		7.43		7.29

		12.8 g/day		179.8		161.4		155.5										12.8 g/day		7.24		7.16		7.05

				10.2		13.5		14.6												0.48		0.49		0.49

				7.1		6.5		6.3												0.4		0.48		0.47

				10.6		8.6		10.6												0.26		0.26		0.26
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摂取期間（週）

空腹時血糖値（mg/dl）
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		A																		B

		OGTT

		Glc																		Insulin

				0		30		60		90		120										0		30		60		90		120

		摂取前 セッシュマエ		191		280		310		281		240								摂取前 セッシュマエ		6.1		28.7		31.4		23.2		21.1

		摂取4週後 セッシュシュウゴ		167		254		271		243		223								摂取4週後 セッシュシュウゴ		6.8		29		25.8		21		17.4

		摂取8週後 セッシュシュウゴ		170		255		258		235		221								摂取8週後 セッシュシュウゴ		6.9		31.3		24.8		18.6		14.4

				15		9		23		38		32										1.5		9.6		10.3		7.6		6.6

				16		15		30		36		33										1.5		7.9		6.9		4.6		4.3

				10		28		28		29		28										1.7		8.3		6.3		4.3		3.4
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摂取前

摂取4週後

摂取8週後

経過時間（分）

血糖値（mg/dl）
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摂取前

摂取4週後

摂取8週後

経過時間（分）

インスリン値（μU/ml）



		空腹時血糖値 クウフクジケットウチ

				摂取前 セッシュマエ		1 ヶ月後 ゲツゴ		2 ヶ月後 ゲツゴ		3 ヶ月後 ゲツゴ

		プラセボ群 グン		144.3306451613		143.1116129032		138.8367857143		138.1992307692

		白甘藷群 シロカンショグン		143.7793333333		140.942		132.3255172414		128.5244827586

				1.9365843833		2.1761316773		2.1586459988		1.9600024595

				1.8632049978		1.9887788707		1.7908089003		1.742147869





						1.9365843833		1.8632049978

						2.1761316773		1.9887788707

						2.1586459988		1.7908089003

						1.9600024595		1.742147869



プラセボ群

白甘藷群

空腹時血糖値 (mg/dl)



		糖負荷２時間後血糖値 トウフカジカンゴケットウチ

				摂取前 セッシュマエ		1 ヶ月後 ゲツゴ		2 ヶ月後 ゲツゴ		3 ヶ月後 ゲツゴ

		プラセボ群 グン		191.6625806452		193.6367741935		187.5385714286		180.9711538462

		白甘藷群 シロカンショグン		193.2693333333		177.9633333333		164.8896551724		162.78

				9.1806035938		9.3258865332		7.2553163243		6.7699588566

				10.3540355616		8.877512283		6.8600046383		8.180153648





						9.1806035938		10.3540355616

						9.3258865332		8.877512283

						7.2553163243		6.8600046383

						6.7699588566		8.180153648



プラセボ群

白甘藷群

２時間後血糖値 (mg/dl)



		HbA1c

				摂取前 セッシュマエ		摂取2ヶ月後 セッシュゲツゴ		摂取3ヶ月後 セッシュゲツゴ

				1.00 ± 0.17		1.79 ± 0.49		0.83 ± 0.08

				摂取前 セッシュマエ		摂取2ヶ月後 セッシュゲツゴ		摂取3ヶ月後 セッシュゲツゴ

		プラセボ群 グン		7.04		7.05		7.1

		白甘藷群 シロカンショグン		7.21		6.94		6.68

				0.17		0.19		0.19

				0.15		0.14		0.14





						0.17		0.15

						0.19		0.14

						0.19		0.14



プラセボ群

白甘藷群

HbA1c (%)



		A																		B

		KG																		SI

				プラセボ群 グン		低用量群 テイヨウリョウグン		高用量群 コウヨウリョウグン														プラセボ群 グン		低用量群 テイヨウリョウグン		高用量群 コウヨウリョウグン

		摂取前 セッシュマエ		0.92		0.68		0.85												摂取前 セッシュマエ		1.52		2.02		1.21

		摂取後 セッシュゴ		1.04		0.79		1.46												摂取後 セッシュゴ		1.35		2.76		1.73

				0.1		0.12		0.13														0.28		0.7		0.32

				0.12		0.12		0.13														0.21		0.89		0.4





						0.1		0.12

						0.12		0.12

						0.13		0.13



摂取前

摂取後

KG (% min-1)
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				9.1806035938		9.3258865332		7.2553163243		6.7699588566
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				摂取前 セッシュマエ		摂取2ヶ月後 セッシュゲツゴ		摂取3ヶ月後 セッシュゲツゴ
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** *

Effects of the Active Components②
Effects on Inflammatory Cytokines

A gene expression analysis was performed on the mesenteric fat extracted to investigate 
the effects on inflammatory cytokines.  

Expression Analysis of Inflammatory Cytokines in Adipose tissue
Mean±SE(n=6)：*p<0.05,**p<0.01 vs Control

★Caiapo peel powder approx.3～4g/kg/日

● AGP from Caiapo

▲ Pioglitazone

● Control
★


グラフ1

		Control		0.13

		AGP		0.08

		PIO		0.07



TNF-α/β-Actin

1

0.51

0.56
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7.5219444444

6.6702777778



図8

		

		ITT

				0		30		60		120

		Control		100		83.6195777204		71.862571198		70.6341436333

		WSSP-AGP (20 mg/kg)		100		68.264273325		53.0329634423		50.0024095828

				0		4.1816216089		6.6508056734		5.2074737967

				0		3.1284190517		3.1484522247		3.6336534029
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		0		0		0		0		0		0

		30		30		4.1816216089		4.1816216089		3.1284190517		3.1284190517

		60		60		6.6508056734		6.6508056734		3.1484522247		3.1484522247

		120		120		5.2074737967		5.2074737967		3.6336534029		3.6336534029



Control

WSSP-AGP (20 mg/kg)

Time (min)

Change of Plasma Glucose (%)

100

100

83.6195777204

68.264273325

71.862571198

53.0329634423

70.6341436333

50.0024095828
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		A														B

		TNF-a														IL-6

				Control		PIO		AGP										Control		PIO		AGP

		TNFα		1.00 ± 0.13		0.56 ± 0.07*		0.51 ± 0.08**								IL-6		1.00 ± 0.17		1.79 ± 0.49		0.83 ± 0.08

		Control		AGP		PIO												Control		AGP		PIO

		1		0.51		0.56												1		0.83		1.79

		0.13		0.08		0.07												0.17		0.49		0.08
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		A																B

		FPG																HbA1c

				0		4		8												0		4		8

		3.2 g/day		180.7		172.1		168.7										3.2 g/day		7.35		7.3		7.29

		6.4 g/day		181.9		163.6		157.2										6.4 g/day		7.51		7.43		7.29

		12.8 g/day		179.8		161.4		155.5										12.8 g/day		7.24		7.16		7.05

				10.2		13.5		14.6												0.48		0.49		0.49

				7.1		6.5		6.3												0.4		0.48		0.47

				10.6		8.6		10.6												0.26		0.26		0.26
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6.4 g/day

12.8 g/day

摂取期間（週）

HbA1c（%）



		A																		B

		OGTT

		Glc																		Insulin

				0		30		60		90		120										0		30		60		90		120

		摂取前 セッシュマエ		191		280		310		281		240								摂取前 セッシュマエ		6.1		28.7		31.4		23.2		21.1

		摂取4週後 セッシュシュウゴ		167		254		271		243		223								摂取4週後 セッシュシュウゴ		6.8		29		25.8		21		17.4

		摂取8週後 セッシュシュウゴ		170		255		258		235		221								摂取8週後 セッシュシュウゴ		6.9		31.3		24.8		18.6		14.4

				15		9		23		38		32										1.5		9.6		10.3		7.6		6.6

				16		15		30		36		33										1.5		7.9		6.9		4.6		4.3

				10		28		28		29		28										1.7		8.3		6.3		4.3		3.4
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												23						30						28

												38						36						29

												32						33						28



摂取前

摂取4週後

摂取8週後

経過時間（分）

血糖値（mg/dl）



												1.5						1.5						1.7

												9.6						7.9						8.3
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												7.6						4.6						4.3

												6.6						4.3						3.4



摂取前

摂取4週後

摂取8週後

経過時間（分）

インスリン値（μU/ml）



		HbA1c

				摂取前 セッシュマエ		摂取2ヶ月後 セッシュゲツゴ		摂取3ヶ月後 セッシュゲツゴ

				1.00 ± 0.17		1.79 ± 0.49		0.83 ± 0.08

				摂取前 セッシュマエ		摂取2ヶ月後 セッシュゲツゴ		摂取3ヶ月後 セッシュゲツゴ

		プラセボ群 グン		7.04		7.05		7.1

		白甘藷群 シロカンショグン		7.21		6.94		6.68

				0.17		0.19		0.19

				0.15		0.14		0.14





						0.17		0.15

						0.19		0.14

						0.19		0.14



プラセボ群

白甘藷群

HbA1c (%)



		A																		B

		KG																		SI

				プラセボ群 グン		低用量群 テイヨウリョウグン		高用量群 コウヨウリョウグン														プラセボ群 グン		低用量群 テイヨウリョウグン		高用量群 コウヨウリョウグン

		摂取前 セッシュマエ		0.92		0.68		0.85												摂取前 セッシュマエ		1.52		2.02		1.21

		摂取後 セッシュゴ		1.04		0.79		1.46												摂取後 セッシュゴ		1.35		2.76		1.73

				0.1		0.12		0.13														0.28		0.7		0.32

				0.12		0.12		0.13														0.21		0.89		0.4





						0.1		0.12

						0.12		0.12

						0.13		0.13



摂取前

摂取後

KG (% min-1)



						0.28		0.21

						0.7		0.89

						0.32		0.4



摂取前

摂取後

SI (104 min-1/μU/ml)





Mean±SE(n=30～31)：*p<0.05, **p<0.001 vs. placebo

**
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Examination in Human Clinical Trials①
Effect of Caiapo Intake on Fasting Blood Glucose Level

Reference：Ludvik, B., Neuffer, B., et al., Diabetes Care, 27, 436-440(2004)

A 12-week intake study using a double-blind method was conducted in 61 obese patients  
with type 2 diabetes.  Efficacy was evaluated by comparing the fasting blood glucose levels at 
baseline, 1 Month, 2 Month, and 3 Month after intake, blood glucose level at 2hours after 
loading in the glucose tolerance test(glucose load amount: 75g), and HbA1c.
Dosage：Caiapo peel powder 4g/day

■Caiapo
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Baseline 1 Month 2 Month 3 Month


Graph3

		摂取前		摂取前		1.9365843833		1.8632049978

		1 ヶ月後		1 ヶ月後		2.1761316773		1.9887788707

		2 ヶ月後		2 ヶ月後		2.1586459988		1.7908089003

		3 ヶ月後		3 ヶ月後		1.9600024595		1.742147869



プラセボ群

白甘藷群

空腹時血糖値 (mg/dl)

144.3306451613

143.7793333333

143.1116129032

140.942

138.8367857143

132.3255172414

138.1992307692

128.5244827586
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				1990年 ネン		1997年 ネン		2002年 ネン		2006年 ネン		2007年 ネン

				409		690		740		820		890

				366		680		880		1050		1320

				775		1370		1620		1870		2210
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糖尿病患者数（万人）
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年間
＋10万人

年間
＋20万人

年間
＋70万人

775万人

1,370万人

1,620万人

1,870万人

2,210万人

糖尿病の可能性が
否定できない人
　HbA1c：5.6%以上6.1%未満

糖尿病が強く疑われる人
　HbA1c：6.1%以上または
　 「治療を受けている」と回答

C: α-L-Ara-(1→

D: α-L-Ara-(1→5)-α-L-Ara-(1→

E: α-L-Rha-(1→4)-β-D-GlcA-(1→

A: →3)-β-D-Gal-(1→3)-β-D-Gal-(1→3)-β-D-Gal-(1→3)-β-D-Gal-(1→3)-β-D-Gal-(1→
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↑
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B: →6)-β-D-Gal-(1→6)-β-D-Gal-(1→6)-β-D-Gal-(1→6)-β-D-Gal-(1→

↑
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↑
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↑
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		A																				B

		OGTT		Glucose (mg/dL)																		OGTT		Insulin (ng/mL)

				0		30		60		120		180												0		30		60		120		180

		Control		511		899.3846153846		762		595.2307692308		580.3076923077										Control		6.964		6.195		6.6616666667		6.514		6.9963333333

		WSSP-AGP (20 mg/kg)		417.5897435897		648.8717948718		506.3076923077		422.9743589744		367.2051282051										WSSP-AGP (20 mg/kg)		7.3763888889		11.1797222222		8.0361111111		8.7536111111		7.5219444444

		PIO (20 mg/kg)		278.7435897436		461.0512820513		253.6153846154		226.1794871795		183.6153846154										PIO (20 mg/kg)		9.8819444444		15.1222222222		5.7855555556		8.78		6.6702777778

				51.0363601677		21.8778210353		18.5264883135		51.0554866973		51.4185746835												1.0369757846		0.8450420765		0.8673831974		0.6946233192		0.8456493889

				40.8187491566		51.1399312737		61.5205102022		61.9466165376		62.1604517519												0.9543255731		0.8461096611		0.8936274046		0.6065890391		0.6161010043

				9.5286688082		31.6236601975		32.3636572661		14.5103060248		12.3951221557												1.0307856062		2.5439457056		0.2463980018		0.8004974148		0.6878586494
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		0		0		0		51.0363601677		51.0363601677		40.8187491566		40.8187491566		9.5286688082		9.5286688082

		30		30		30		21.8778210353		21.8778210353		51.1399312737		51.1399312737		31.6236601975		31.6236601975

		60		60		60		18.5264883135		18.5264883135		61.5205102022		61.5205102022		32.3636572661		32.3636572661

		120		120		120		51.0554866973		51.0554866973		61.9466165376		61.9466165376		14.5103060248		14.5103060248

		180		180		180		51.4185746835		51.4185746835		62.1604517519		62.1604517519		12.3951221557		12.3951221557



Control

WSSP-AGP (20 mg/kg)

PIO (20 mg/kg)

Time (min)

Glucose (mg/dl)

511

417.5897435897

278.7435897436

899.3846153846

648.8717948718

461.0512820513

762

506.3076923077

253.6153846154

595.2307692308

422.9743589744

226.1794871795

580.3076923077

367.2051282051

183.6153846154
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		0		0		0		1.0369757846		1.0369757846		0.9543255731		0.9543255731		1.0307856062		1.0307856062

		30		30		30		0.8450420765		0.8450420765		0.8461096611		0.8461096611		2.5439457056		2.5439457056

		60		60		60		0.8673831974		0.8673831974		0.8936274046		0.8936274046		0.2463980018		0.2463980018

		120		120		120		0.6946233192		0.6946233192		0.6065890391		0.6065890391		0.8004974148		0.8004974148

		180		180		180		0.8456493889		0.8456493889		0.6161010043		0.6161010043		0.6878586494		0.6878586494



Control

WSSP-AGP (20 mg/kg)

PIO (20 mg/kg)

Time (min)

Insulin (ng/ml)

6.964

7.3763888889

9.8819444444

6.195

11.1797222222

15.1222222222

6.6616666667

8.0361111111

5.7855555556

6.514

8.7536111111

8.78

6.9963333333
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6.6702777778
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		ITT

				0		30		60		120

		Control		100		83.6195777204		71.862571198		70.6341436333

		WSSP-AGP (20 mg/kg)		100		68.264273325		53.0329634423		50.0024095828

				0		4.1816216089		6.6508056734		5.2074737967

				0		3.1284190517		3.1484522247		3.6336534029
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		0		0		0		0		0		0

		30		30		4.1816216089		4.1816216089		3.1284190517		3.1284190517

		60		60		6.6508056734		6.6508056734		3.1484522247		3.1484522247

		120		120		5.2074737967		5.2074737967		3.6336534029		3.6336534029



Control

WSSP-AGP (20 mg/kg)

Time (min)

Change of Plasma Glucose (%)

100

100

83.6195777204

68.264273325

71.862571198

53.0329634423

70.6341436333

50.0024095828
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		A														B

		TNF-a														IL-6

				Control		PIO		AGP										Control		PIO		AGP

		TNFα		1.00 ± 0.13		0.56 ± 0.07*		0.51 ± 0.08**								IL-6		1.00 ± 0.17		1.79 ± 0.49		0.83 ± 0.08

		Control		AGP		PIO												Control		AGP		PIO

		1		0.51		0.56												1		0.83		1.79

		0.13		0.08		0.07												0.17		0.49		0.08





図9

				0.13

				0.08

				0.07



TNF-α/β-Actin



図10

				0.17

				0.49

				0.08



IL-6/β-Actin



図11

		A																B

		FPG																HbA1c

				0		4		8												0		4		8

		3.2 g/day		180.7		172.1		168.7										3.2 g/day		7.35		7.3		7.29

		6.4 g/day		181.9		163.6		157.2										6.4 g/day		7.51		7.43		7.29

		12.8 g/day		179.8		161.4		155.5										12.8 g/day		7.24		7.16		7.05

				10.2		13.5		14.6												0.48		0.49		0.49

				7.1		6.5		6.3												0.4		0.48		0.47

				10.6		8.6		10.6												0.26		0.26		0.26
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		A																		B

		OGTT

		Glc																		Insulin

				0		30		60		90		120										0		30		60		90		120

		摂取前 セッシュマエ		191		280		310		281		240								摂取前 セッシュマエ		6.1		28.7		31.4		23.2		21.1

		摂取4週後 セッシュシュウゴ		167		254		271		243		223								摂取4週後 セッシュシュウゴ		6.8		29		25.8		21		17.4

		摂取8週後 セッシュシュウゴ		170		255		258		235		221								摂取8週後 セッシュシュウゴ		6.9		31.3		24.8		18.6		14.4

				15		9		23		38		32										1.5		9.6		10.3		7.6		6.6

				16		15		30		36		33										1.5		7.9		6.9		4.6		4.3

				10		28		28		29		28										1.7		8.3		6.3		4.3		3.4
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摂取前

摂取4週後

摂取8週後

経過時間（分）

インスリン値（μU/ml）



		空腹時血糖値 クウフクジケットウチ

				摂取前 セッシュマエ		1 ヶ月後 ゲツゴ		2 ヶ月後 ゲツゴ		3 ヶ月後 ゲツゴ

		プラセボ群 グン		144.3306451613		143.1116129032		138.8367857143		138.1992307692

		白甘藷群 シロカンショグン		143.7793333333		140.942		132.3255172414		128.5244827586

				1.9365843833		2.1761316773		2.1586459988		1.9600024595

				1.8632049978		1.9887788707		1.7908089003		1.742147869





						1.9365843833		1.8632049978

						2.1761316773		1.9887788707

						2.1586459988		1.7908089003

						1.9600024595		1.742147869



プラセボ群

白甘藷群

空腹時血糖値 (mg/dl)



		糖負荷２時間後血糖値 トウフカジカンゴケットウチ

				摂取前 セッシュマエ		1 ヶ月後 ゲツゴ		2 ヶ月後 ゲツゴ		3 ヶ月後 ゲツゴ

		プラセボ群 グン		191.6625806452		193.6367741935		187.5385714286		180.9711538462

		白甘藷群 シロカンショグン		193.2693333333		177.9633333333		164.8896551724		162.78

				9.1806035938		9.3258865332		7.2553163243		6.7699588566

				10.3540355616		8.877512283		6.8600046383		8.180153648





						9.1806035938		10.3540355616

						9.3258865332		8.877512283

						7.2553163243		6.8600046383

						6.7699588566		8.180153648



プラセボ群

白甘藷群

２時間後血糖値 (mg/dl)



		HbA1c

				摂取前 セッシュマエ		摂取2ヶ月後 セッシュゲツゴ		摂取3ヶ月後 セッシュゲツゴ

				1.00 ± 0.17		1.79 ± 0.49		0.83 ± 0.08

				摂取前 セッシュマエ		摂取2ヶ月後 セッシュゲツゴ		摂取3ヶ月後 セッシュゲツゴ

		プラセボ群 グン		7.04		7.05		7.1

		白甘藷群 シロカンショグン		7.21		6.94		6.68

				0.17		0.19		0.19

				0.15		0.14		0.14





						0.17		0.15

						0.19		0.14

						0.19		0.14



プラセボ群

白甘藷群

HbA1c (%)



		A																		B

		KG																		SI
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Examination in Human Clinical Trials②
Effect of Caiapo Intake on 2-h Glucose Levels

Reference ：Ludvik, B., Neuffer, B., et al., Diabetes Care, 27, 436-440(2004)

A 12-week intake study using a double-blind method was conducted in 61 obese patients  with type 2 
diabetes.  Efficacy was evaluated by comparing the fasting blood glucose levels at baseline, 1 Month, 2 Month, 
and 3 Month after intake, blood glucose level at 2hours after loading in the glucose tolerance test(glucose load 
amount: 75g), and HbA1c.
Dosage：Caiapo peel powder 4g/day
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		摂取前		摂取前		9.1806035938		10.3540355616

		1 ヶ月後		1 ヶ月後		9.3258865332		8.877512283

		2 ヶ月後		2 ヶ月後		7.2553163243		6.8600046383

		3 ヶ月後		3 ヶ月後		6.7699588566		8.180153648
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　HbA1c：5.6%以上6.1%未満
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　 「治療を受けている」と回答
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				9.5286688082		31.6236601975		32.3636572661		14.5103060248		12.3951221557												1.0307856062		2.5439457056		0.2463980018		0.8004974148		0.6878586494





図6

		0		0		0		51.0363601677		51.0363601677		40.8187491566		40.8187491566		9.5286688082		9.5286688082

		30		30		30		21.8778210353		21.8778210353		51.1399312737		51.1399312737		31.6236601975		31.6236601975

		60		60		60		18.5264883135		18.5264883135		61.5205102022		61.5205102022		32.3636572661		32.3636572661

		120		120		120		51.0554866973		51.0554866973		61.9466165376		61.9466165376		14.5103060248		14.5103060248

		180		180		180		51.4185746835		51.4185746835		62.1604517519		62.1604517519		12.3951221557		12.3951221557



Control

WSSP-AGP (20 mg/kg)

PIO (20 mg/kg)

Time (min)

Glucose (mg/dl)

511

417.5897435897

278.7435897436

899.3846153846

648.8717948718

461.0512820513

762

506.3076923077

253.6153846154

595.2307692308

422.9743589744

226.1794871795

580.3076923077

367.2051282051

183.6153846154



図7

		0		0		0		1.0369757846		1.0369757846		0.9543255731		0.9543255731		1.0307856062		1.0307856062

		30		30		30		0.8450420765		0.8450420765		0.8461096611		0.8461096611		2.5439457056		2.5439457056

		60		60		60		0.8673831974		0.8673831974		0.8936274046		0.8936274046		0.2463980018		0.2463980018

		120		120		120		0.6946233192		0.6946233192		0.6065890391		0.6065890391		0.8004974148		0.8004974148

		180		180		180		0.8456493889		0.8456493889		0.6161010043		0.6161010043		0.6878586494		0.6878586494



Control

WSSP-AGP (20 mg/kg)

PIO (20 mg/kg)

Time (min)

Insulin (ng/ml)

6.964

7.3763888889

9.8819444444

6.195

11.1797222222

15.1222222222

6.6616666667

8.0361111111

5.7855555556

6.514

8.7536111111

8.78

6.9963333333

7.5219444444

6.6702777778



図8

		

		ITT

				0		30		60		120

		Control		100		83.6195777204		71.862571198		70.6341436333

		WSSP-AGP (20 mg/kg)		100		68.264273325		53.0329634423		50.0024095828

				0		4.1816216089		6.6508056734		5.2074737967

				0		3.1284190517		3.1484522247		3.6336534029





図8

		0		0		0		0		0		0

		30		30		4.1816216089		4.1816216089		3.1284190517		3.1284190517

		60		60		6.6508056734		6.6508056734		3.1484522247		3.1484522247

		120		120		5.2074737967		5.2074737967		3.6336534029		3.6336534029



Control

WSSP-AGP (20 mg/kg)

Time (min)

Change of Plasma Glucose (%)

100

100

83.6195777204

68.264273325

71.862571198

53.0329634423

70.6341436333

50.0024095828



図9

		A														B

		TNF-a														IL-6

				Control		PIO		AGP										Control		PIO		AGP

		TNFα		1.00 ± 0.13		0.56 ± 0.07*		0.51 ± 0.08**								IL-6		1.00 ± 0.17		1.79 ± 0.49		0.83 ± 0.08

		Control		AGP		PIO												Control		AGP		PIO

		1		0.51		0.56												1		0.83		1.79

		0.13		0.08		0.07												0.17		0.49		0.08





図9

				0.13

				0.08

				0.07



TNF-α/β-Actin



図10

				0.17

				0.49

				0.08



IL-6/β-Actin



図11

		A																B

		FPG																HbA1c

				0		4		8												0		4		8

		3.2 g/day		180.7		172.1		168.7										3.2 g/day		7.35		7.3		7.29

		6.4 g/day		181.9		163.6		157.2										6.4 g/day		7.51		7.43		7.29

		12.8 g/day		179.8		161.4		155.5										12.8 g/day		7.24		7.16		7.05

				10.2		13.5		14.6												0.48		0.49		0.49

				7.1		6.5		6.3												0.4		0.48		0.47

				10.6		8.6		10.6												0.26		0.26		0.26





図11

								10.2		7.1		10.6

								13.5		6.5		8.6

								14.6		6.3		10.6



3.2 g/day

6.4 g/day

12.8 g/day

摂取期間（週）

空腹時血糖値（mg/dl）



図12

								0.48		0.4		0.26

								0.49		0.48		0.26

								0.49		0.47		0.26



3.2 g/day

6.4 g/day

12.8 g/day

摂取期間（週）

HbA1c（%）



図13

		A																		B

		OGTT

		Glc																		Insulin

				0		30		60		90		120										0		30		60		90		120

		摂取前 セッシュマエ		191		280		310		281		240								摂取前 セッシュマエ		6.1		28.7		31.4		23.2		21.1

		摂取4週後 セッシュシュウゴ		167		254		271		243		223								摂取4週後 セッシュシュウゴ		6.8		29		25.8		21		17.4

		摂取8週後 セッシュシュウゴ		170		255		258		235		221								摂取8週後 セッシュシュウゴ		6.9		31.3		24.8		18.6		14.4
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		摂取前 セッシュマエ		0.92		0.68		0.85												摂取前 セッシュマエ		1.52		2.02		1.21

		摂取後 セッシュゴ		1.04		0.79		1.46												摂取後 セッシュゴ		1.35		2.76		1.73
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Examination in Human Clinical Trials③
Effect of Caiapo Intake on HbA1c

Reference ：Ludvik, B., Neuffer, B., et al., Diabetes Care, 27, 436-440(2004)

A 12-week intake study using a double-blind method was conducted in 61 obese patients  with type 2 
diabetes.  Efficacy was evaluated by comparing the fasting blood glucose levels at baseline, 1 Month, 2 Month, 
and 3 Month after intake, blood glucose level at 2hours after loading in the glucose tolerance test(glucose load 
amount: 75g), and HbA1c.
Dosage：Caiapo peel powder 4g/day
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				51.0363601677		21.8778210353		18.5264883135		51.0554866973		51.4185746835												1.0369757846		0.8450420765		0.8673831974		0.6946233192		0.8456493889
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		120		120		120		51.0554866973		51.0554866973		61.9466165376		61.9466165376		14.5103060248		14.5103060248

		180		180		180		51.4185746835		51.4185746835		62.1604517519		62.1604517519		12.3951221557		12.3951221557



Control

WSSP-AGP (20 mg/kg)

PIO (20 mg/kg)

Time (min)

Glucose (mg/dl)

511

417.5897435897

278.7435897436

899.3846153846

648.8717948718

461.0512820513

762

506.3076923077

253.6153846154

595.2307692308

422.9743589744

226.1794871795

580.3076923077

367.2051282051

183.6153846154



図7

		0		0		0		1.0369757846		1.0369757846		0.9543255731		0.9543255731		1.0307856062		1.0307856062

		30		30		30		0.8450420765		0.8450420765		0.8461096611		0.8461096611		2.5439457056		2.5439457056

		60		60		60		0.8673831974		0.8673831974		0.8936274046		0.8936274046		0.2463980018		0.2463980018

		120		120		120		0.6946233192		0.6946233192		0.6065890391		0.6065890391		0.8004974148		0.8004974148

		180		180		180		0.8456493889		0.8456493889		0.6161010043		0.6161010043		0.6878586494		0.6878586494



Control

WSSP-AGP (20 mg/kg)

PIO (20 mg/kg)

Time (min)

Insulin (ng/ml)

6.964

7.3763888889

9.8819444444

6.195

11.1797222222

15.1222222222

6.6616666667

8.0361111111

5.7855555556

6.514

8.7536111111

8.78

6.9963333333

7.5219444444

6.6702777778



図8

		

		ITT

				0		30		60		120

		Control		100		83.6195777204		71.862571198		70.6341436333

		WSSP-AGP (20 mg/kg)		100		68.264273325		53.0329634423		50.0024095828

				0		4.1816216089		6.6508056734		5.2074737967

				0		3.1284190517		3.1484522247		3.6336534029





図8

		0		0		0		0		0		0

		30		30		4.1816216089		4.1816216089		3.1284190517		3.1284190517

		60		60		6.6508056734		6.6508056734		3.1484522247		3.1484522247

		120		120		5.2074737967		5.2074737967		3.6336534029		3.6336534029



Control

WSSP-AGP (20 mg/kg)

Time (min)

Change of Plasma Glucose (%)

100

100

83.6195777204

68.264273325

71.862571198

53.0329634423

70.6341436333

50.0024095828



図9

		A														B

		TNF-a														IL-6

				Control		PIO		AGP										Control		PIO		AGP

		TNFα		1.00 ± 0.13		0.56 ± 0.07*		0.51 ± 0.08**								IL-6		1.00 ± 0.17		1.79 ± 0.49		0.83 ± 0.08

		Control		AGP		PIO												Control		AGP		PIO

		1		0.51		0.56												1		0.83		1.79

		0.13		0.08		0.07												0.17		0.49		0.08





図9

				0.13

				0.08

				0.07



TNF-α/β-Actin
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				0.17

				0.49

				0.08



IL-6/β-Actin



図13

		A																B

		FPG																HbA1c

				0		4		8												0		4		8

		3.2 g/day		180.7		172.1		168.7										3.2 g/day		7.35		7.3		7.29

		6.4 g/day		181.9		163.6		157.2										6.4 g/day		7.51		7.43		7.29

		12.8 g/day		179.8		161.4		155.5										12.8 g/day		7.24		7.16		7.05

				10.2		13.5		14.6												0.48		0.49		0.49

				7.1		6.5		6.3												0.4		0.48		0.47

				10.6		8.6		10.6												0.26		0.26		0.26





図13

								10.2		7.1		10.6

								13.5		6.5		8.6

								14.6		6.3		10.6



3.2 g/day

6.4 g/day

12.8 g/day

摂取期間（週）

空腹時血糖値（mg/dl）



図14

								0.48		0.4		0.26

								0.49		0.48		0.26

								0.49		0.47		0.26



3.2 g/day

6.4 g/day

12.8 g/day

摂取期間（週）

HbA1c（%）



		A																		B

		OGTT

		Glc																		Insulin

				0		30		60		90		120										0		30		60		90		120

		摂取前 セッシュマエ		191		280		310		281		240								摂取前 セッシュマエ		6.1		28.7		31.4		23.2		21.1

		摂取4週後 セッシュシュウゴ		167		254		271		243		223								摂取4週後 セッシュシュウゴ		6.8		29		25.8		21		17.4

		摂取8週後 セッシュシュウゴ		170		255		258		235		221								摂取8週後 セッシュシュウゴ		6.9		31.3		24.8		18.6		14.4

				15		9		23		38		32										1.5		9.6		10.3		7.6		6.6

				16		15		30		36		33										1.5		7.9		6.9		4.6		4.3

				10		28		28		29		28										1.7		8.3		6.3		4.3		3.4





												15						16						10

												9						15						28

												23						30						28

												38						36						29

												32						33						28



摂取前

摂取4週後

摂取8週後

経過時間（分）

血糖値（mg/dl）



												1.5						1.5						1.7

												9.6						7.9						8.3

												10.3						6.9						6.3

												7.6						4.6						4.3

												6.6						4.3						3.4



摂取前

摂取4週後

摂取8週後

経過時間（分）

インスリン値（μU/ml）



		HbA1c

				摂取前 セッシュマエ		摂取2ヶ月後 セッシュゲツゴ		摂取3ヶ月後 セッシュゲツゴ

				1.00 ± 0.17		1.79 ± 0.49		0.83 ± 0.08

				摂取前 セッシュマエ		摂取2ヶ月後 セッシュゲツゴ		摂取3ヶ月後 セッシュゲツゴ

		プラセボ群 グン		7.04		7.05		7.1

		白甘藷群 シロカンショグン		7.21		6.94		6.68

				0.17		0.19		0.19

				0.15		0.14		0.14





						0.17		0.15

						0.19		0.14

						0.19		0.14



プラセボ群

白甘藷群

HbA1c (%)



		A																		B

		KG																		SI

				プラセボ群 グン		低用量群 テイヨウリョウグン		高用量群 コウヨウリョウグン														プラセボ群 グン		低用量群 テイヨウリョウグン		高用量群 コウヨウリョウグン

		摂取前 セッシュマエ		0.92		0.68		0.85												摂取前 セッシュマエ		1.52		2.02		1.21

		摂取後 セッシュゴ		1.04		0.79		1.46												摂取後 セッシュゴ		1.35		2.76		1.73

				0.1		0.12		0.13														0.28		0.7		0.32

				0.12		0.12		0.13														0.21		0.89		0.4





						0.1		0.12

						0.12		0.12

						0.13		0.13



摂取前

摂取後

KG (% min-1)



						0.28		0.21

						0.7		0.89

						0.32		0.4



摂取前

摂取後

SI (104 min-1/μU/ml)





Tests Test Methods Results

Ames Test Test bacteria: Salmonella typhimurium TA1535、TA1537、TA98、
TA100、Escherichia coli WP2uvrA
Test substance：Caiapo
Test concentrations：312.5、625、1,250、2,500、5,000μg/plate

Negative

Chromosomal
Aberration Test

Cells：Fibroblasts of the lung of Chinese hamster (CHL/IU)
Test substance：Caiapo
Test concentrations：0、625、1,250、2,500、5,000μg/mL

Negative

Acute Toxicity Test Animal：SD rats（male and female, 5 in each group)
Test substance：Caiapo

NOAEL
Male/Female:＞2g/kg

Subchronic test 
(13-week)

Animal：SD rats（male and female, 10 in each group)
Test substance：Caiapo
Dosages: 0.2%, 1.0%, and 5.0% (in the diet)

NOAEL
Male:＞3.4g/kg
Female:＞3.8g/kg

Long-term intake 
Test (12-week)

Subject: Patients with borderline/ mild type 2 diabetes (n=66)
Intake amount: Caiapo 6.24g/day

No abnormal finding

（13-week） Subject: Patients with borderline/ mild type 2 diabetes (n=31)
Intake amount: Caiapo 6.24g/day

No abnormal finding

（6-month） Subject: Healthy volunteers and patients with type 2 diabetes 
(n=23)       Intake amount: Caiapo 6.24g/day  

No abnormal finding

Overdose test
(30 days)

Subject: Healthy volunteers (n=19)
Intake amount: Caiapo 18.72g/day (3 times the recommended
amount)

No abnormal finding

ー

List of Safety Tests and Results



Test Test method Result

Long term
study

Test term: 30-month
Caiapo was sealed in aluminum packages and 
store at room temperature (19-26℃) for 30 
month for the following 8 test items

Description
Identification (coloration reactions)
Purity (heavy metals, arsenic)
Loss on drying
Total ash
Active ingredient content
Total viable count
Escherichia coli count

Caiapo has a quality
preservation period
of 24 month,
calculated on the
basis of safety factor 
0.8

Stability test（30-month long-term study）
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