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1. Introduction

Metabolic syndrome is a complex of interrelated 
risk factors for cardiovascular disease and diabetes. 
These factors include dysglycemia, hypertension, 
hypertriglyceridemia, low high-density lipoprotein 
cholesterol levels, and obesity (particularly central 
adiposity). Metabolic syndrome is now both a public 
health and clinical problem. In the public health arena, 
more attention must be given to modification of lifestyles 
of the general public of all nations to reduce obesity and 
increase physical activity. Although therapeutic lifestyle 
modification is first-line therapy for the metabolic 
syndrome and thus deserves initial attention, drug 
therapy may be necessary in many patients to achieve 
recommended goals (1-3).
	 Major pharmacological interventions include 
management of dyslipidemia with statins, decreasing 
prothrombotic risk with antiplatelet drugs, and the use 
of insulin sensitizers to decrease the risk of diabetes. 
There is no single drug therapy for metabolic syndrome 
and currently available pharmacotherapy and associated 
comorbidities necessitate prolonged use of multiple 
medications, which is challenging for patients due to 

polypharmacy and reduced compliance (2). Thus, there is 
growing interest in the use of natural products to reduce 
the risk and progression of metabolic syndrome.
	 Kangen-karyu (Guan-Yuan-Ke-Li), a crude drug 
developed from a traditional Chinese prescription 
consisting of six herbs (Salviae Miltiorrhizae Radix, 
Cnidii Rhizoma, Paeoniae Radix, Carthami Flos, 
Aucklandiae Radix, and Cyperi Rhizoma, shown 
in Table 1), has been clinically used as a treatment 
for cardiovascular diseases, such as angina pectoris 
and cerebrovascular diseases. Kangen-karyu shows 
biological activity, such as an anti-aging effect, the 
inhibition of platelet aggregation, hypotensive effect, 
and the recovery of learning and memory impairment 
induced by senescence (4-7). In our previous studies, 
Kangen-karyu showed favorable ameliorative effects 
on signs of fructose-induced metabolic syndrome, such 
as hyperglycemia, hyperlipidemia, and hypertension, 
through the reduction of triglyceride and cholesterol 
levels with the regulation of hepatic sterol regulatory 
element-binding protein-1 (SREBP-1) expression, and 
also exhibited protective effects against diet-induced 
hypercholesterolemia in rats (8,9). We also reported the 
beneficial effect of Kangen-karyu on dyslipidemia in 
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a mouse model of type 2 diabetes (10). These results 
suggest that Kangen-karyu can ameliorate metabolic 
syndrome.
	 On the basis of the findings obtained from these 
fundamental studies, we administered Kangen-karyu to a 
metabolic syndrome patient, and evaluated its treatment-
based usefulness.

2. Case report

This study was conducted according to the ethical 
guidelines for epidemiological research set by the 
Japanese Ministry of Education, Culture, Sports, Science 
and Technology and Ministry of Health, Labour, and 
Welfare. Ethical approval was obtained from the Clinical 
Research Ethics Committees of Shinseikai Toyama 
Hospital. Written informed consent was obtained from 
the patient at the time of enrollment for the collection 
of clinical information and biosamples for archival and 
research purposes. A 68-year-old man with hypertension, 
hypercholesterolemia, and borderline diabetes was 
previously diagnosed with metabolic syndrome at 
Shinseikai Toyama Hospital (Toyama, Japan). From 
December 2017, the patient subsequently modified his 
lifestyle and continued to receive existing treatments: 
antihypertensive agents (amlodin: 5 mg/day, azilva: 
20 mg/day), an antilipidemic agent (lipitor: 5 mg/day), 
and agents for reflux esophagitis (takepron: 30 mg/day, 
gasmotin: 15 mg/day). However, he presented to our 
hospital on February 13, 2019, seeking to recover his 
functional level with herbal medicine. Kangen-karyu 
extract (7.5 g/day) was administered three times a day 
until August 30, 2019.
	 Before Kangen-karyu extract administration, his 
initial anthropometric measurements included a body 
weight of 82.6 kg with a height of 165 cm, a body 
mass index (BMI) of 30.3 kg/m2, and an abdominal 
circumference of 105.8 cm which classified him as 
obese. His systolic/diastolic blood pressure was 133/85 
mmHg (Table 2). Hemoglobin A1c (HbA1c) was 7.3%, 
showing poorly controlled blood glucose. The levels of 
serum lipids were as follows: total cholesterol: 230 mg/
dL, low-density lipoprotein (LDL)-cholesterol: 142 mg/
dL, LDL-cholesterol/high-density lipoprotein (HDL)-
cholesterol: 2.3, and triglycerides: 353 mg/dL, indicating 
metabolic syndrome (Table 3).
	 Assessment of somatic and subjective symptoms 

involved completing a series of questionaries at the 
beginning and end of the study. The symptom checklist 
included the following symptoms: dizziness and 
palpitation, stiff shoulders and headache, coldness of the 
limbs and fatigability, mental stress, sleeping disorder, 
tension of the stomach and abdomen, pain, numbness 
of the waist and body, dark circles around eyes and lip 
symptoms, stains on face, mottled skin, and tongue 
symptoms. The change in each symptom was assessed 
with a 3-point rating scale: "marked improvement" 
was 5 points, "improvement" was 4 points, and "slight 
improvement" was 2 points. The assessment of global 
improvement rating of subjective symptoms simply 
involved the addition of points. At the same time, the 
tongue was evaluated based on factors such as the color, 
coating, and sublingual vein.
	 The patient continued to receive antihypertensive 
agents, the antilipidemic agent, and agents for reflux 
esophagitis. In addition, Kangen-karyu extract (7.5 g/
day) was administered three times a day until August 30, 
2019.
	 During the administration of Kangen-karyu extract, 
physical tests were performed to assess its effect on 
metabolic syndrome. As shown in Table 2, BMI and 
abdominal circumference showed slight decreases 
on treatment with Kangen-karyu extract. The total 
cholesterol level decreased from 230 to 178 mg/dL at 
the 6-month follow-up. The elevated level of LDL-
cholesterol also reduced from 142 to 91 mg/dL. In 
addition, oral administration of Kangen-karyu extract 
reduced the increased serum triglyceride and HbA1c 
levels. Other parameters such as hepatic and renal 
function parameters [aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), urea nitrogen, and 
creatinine] were not affected by the administration of 
Kangen-karyu extract, as shown in Table 3. At that 
time, the somatic and subjective symptoms such as stiff 
shoulders, headache, feeling heavy in the head, and 
mottled skin had improved. After 6 months, the score 
using the questionnaire had decreased from 51 to 41 
at follow-up. There was a slight improvement in the 
tongue coating on the administration of Kangen-karyu.

3. Discussion

The first formalized definition of metabolic syndrome 
was proposed in 1998 by a consultation group on the 
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Table 1. Composition of Kangen-karyu

Common name

Salviae Miltiorrhizae Radix
Cnidii Rhizoma
Paeoniae Radix
Carthami Flos
Aucklandiae Radix
Cyperi Rhizoma

Botanical name

Salvia miltiorrhiza BUNGE

Cnidium officinale MAKINO

Paeonia lactiflora PALLAS

Carthamus tinctorius L.
Aucklandia lappa DCNE.
Cyperus rotundus L.

Family name

Labiatae
Umbelliferae
Paeoniaceae
Compositae
Compositae
Cyperaceae



www.ddtjournal.com

Drug Discoveries & Therapeutics. 2020; 14(1):54-57.56

based on pre-clinical animal experiments related to 
various human diseases (4-6,8-10,15-17). To add to 
these findings, we reported evidence supporting its 
preventive and/or therapeutic potential against metabolic 
syndrome (9). The administration of Kangen-karyu 
significantly improved high-fructose-induced metabolic 
syndrome such as hyperglycemia, hyperlipidemia, and 
hypertension through the reductions of triglyceride 
and cholesterol contents with the regulation of hepatic 
SREBP-1 and the nuclear factor-kappa B signaling 
pathway. The results of our previous study suggest 
that Kangen-karyu may play a protective role against 
metabolic syndrome.
	 In the present case, there was an improvement in 
metabolic syndrome following the administration of 
Kangen-karyu extract for 6 months. Most notably, the 
levels of serum total cholesterol, LDL-cholesterol, 
triglycerides, and HbA1c improved following the 
administration of Kangen-karyu extract. The abdominal 
circumference and body weight decreased compared 
with non-administration (from 105.8 to 101.8 cm; from 
82.6 to 80.6 kg, respectively). In addition, the score 
using the questionnaire was decreased during the follow-
up. Herein, we present a therapeutic option of Kangen-
karyu based on metabolic parameters.
	 Treatment for metabolic syndrome involves the 
management of a cluster of chronic diseases such as 
diabetes mellitus, hypertension, dyslipidemia, and 
obesity. There is no single treatment for patients with 
metabolic syndrome. However, traditional Chinese 
medicine has received much attention as a source of 
multi-target strategies due to their multiple beneficial 
effects and absence of toxic and/or side effects. We have 
been investigating the multi-target therapeutic effects 
of Kangen-karyu, one of our major interests among 
traditional Chinese medicine agents, on patients with 
metabolic disease. The present case provides strong 
evidence to support the administration of Kangen-karyu 
extract as a therapeutic agent to prevent the progression 
of metabolic syndrome.
	 We report evidence to support the use of Kangen-
karyu as an adjunctive therapy for a patient with 
metabolic syndrome. Kangen-karyu exhibits good 
efficacy in the treatment of metabolic syndrome.
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Pre
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85
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ALT (U/L)
Urea nitrogen (mg/dL)
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0.60

Pre
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2.3
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15
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0.54



www.ddtjournal.com

Drug Discoveries & Therapeutics. 2020; 14(1):54-57. 57

3.	 Saklayen MG. The global epidemic of the metabolic 
syndrome. Curr Hypertens Rep. 2018; 20:12.

4.	 Takahashi M, Sugaya K, Kubota K. Kangenkaryu 
prevents the decrease of cholinergic markers following the 
nucleus basalis magnocellularis lesion. Jpn J Pharmacol. 
1992; 60:307-310.

5.	 Gao M, Ikeda K, Noguchi T, Mori K, Yamori Y. Studies 
on preventive effect of 'Kangenkaryu', Chinese herbal 
medicine, on stroke in SHR-SP. J Trad Med. 2001; 
18:245-250.

6.	 Makino T, Wakushima H, Okamoto T, Okukubo Y, Saito K, 
Kano Y. Effects of Kangen-karyu on coagulation system 
and platelet aggregation in mice. Biol Pharm Bull. 2002; 
25:523-525.

7.	 Cho EJ, Okamoto T, Yokozawa T. Therapeutic efficacy 
of Kangen-karyu against H2O2-induced premature 
senescence. J Pharm Pharmacol. 2008; 60:1537-1544.

8.	 Yokozawa T, Cho EJ, Sasaki S, Satoh A, Okamoto T, Sei Y. 
The protective role of Chinese prescription Kangen-karyu 
extract on diet-induced hypercholesterolemia in rats. Biol 
Pharm Bull. 2006; 29:760-765.

9.	 Yokozawa T, Kim HJ, Yamabe N, Okamoto T, Cho EJ. 
The protective role of Kangen-karyu against fructose-
induced metabolic syndrome in a rat model. J Pharm 
Pharmacol. 2007; 59:1271-1278.

10.	 Noh JS, Park CH, Kim HY, Zhao Q, Yamabe N, 
Matsumoto K, Yokozawa T. Chinese prescription Kangen-
karyu prevents dyslipidaemia and oxidative stress in 
mouse model of type 2 diabetes. J Pharm Pharmacol. 
2011; 63:111-119.

11.	 Alberti KG, Zimmet PZ. Definition, diagnosis and 
classification of diabetes mellitus and its complications. 
Part 1: Diagnosis and classification of diabetes mellitus 
provisional report of a WHO consultation. Diabet Med. 
1998; 15:539-553.

12.	 Alberti KG, Zimmet P, Shaw J, IDF Epidemiology Task 
Force Consensus Group. The metabolic syndrome – a new 
worldwide definition. Lancet. 2005; 366:1059-1062. 

13.	 Committee for the Diagnostic Criteria of Metabolic 

Syndrome. Definition and criteria of metabolic syndrome. 
J Jpn Soc Int Med. 2005; 94:794-809.

14.	 Makino T, Wakushima H, Okamoto T, Okukubo Y, 
Deguchi Y, Kano Y. Pharmacokinetic and pharmacological 
interactions between ticlopidine hydrochloride and 
Kangen-karyu – Chinese traditional herbal medicine. 
Phytother Res. 2003; 17:1021-1024.

15.	 Pu F, Kaneko T, Enoki M, Irie K, Okamoto T, Sei Y, 
Egashira N, Oishi R, Mishima K, Kamimura H, Iwasaki 
K, Fujiwara M. Ameliorating effects of Kangen-karyu on 
neuronal damage in rats subjected to repeated cerebral 
ischemia. J Nat Med. 2010; 64:167-174.

16.	 Yamabe N, Kim HY, Kang KS, Zhao Q, Matsumoto K, 
Yokozawa T. Effect of Chinese prescription Kangen-
karyu on lipid metabolism in type 2 diabetic db/db mice. J 
Ethnopharmacol. 2010; 129:299-305.

17.	 Zhao Q, Yokozawa T, Yamabe N, Tsuneyama K, Li X, 
Matsumoto K. Kangen-karyu improves memory deficit 
caused by aging through normalization of neuro-plasticity-
related signaling system and VEGF system in the brain. J 
Ethnopharmacol. 2010; 131:377-385.

Received January 10, 2020; Revised February 20, 2020; 
Accepted February 22, 2020

*Address correspondence to:
Dr. Takako Yokozawa, Graduate School of Science and 
Engineering for Research, University of Toyama, 3190 Gofuku, 
Toyama 930-8555, Japan.
E-mail: yokozawa@inm.u-toyama.ac.jp

Dr. Chan Hum Park, Department of Medicinal Crop Research, 
National Institute of Horticultural and Herbal Science, Rural 
Development Administration, Eumseong 369-873, Republic of 
Korea.
E-mail: ptman123@korea.kr

Released online in J-STAGE as advance publication February 
28, 2020.


