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Abstract

Bamboo plants play a significant role in traditional Asian medicine, especially in China and Japan. 

Biomedical investigations on the health-benefiting effects as well as toxicity of different parts and 

species of bamboo have been carried out worldwide since the 1960s, and documented a wide 

range of protective effects of bamboo-derived products, such as protection against oxidative stress, 

inflammation, lipotoxicity, cancer, and cardiovascular disease. Some of these products may 

interfere with male and female reproductive function, thyroid hormone metabolism, and hepatic 

xenobiotransformation enzymes. The diversity of bamboo species, parts of the plants available for 

medicinal use, and different extraction methods suggest that bamboo has great potential for 

producing a range of extracts with functional utility in medicine.
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1. Overview

Bamboo refers to any of a group of plants in the subfamily Bambusoideae, which is a part of 

the true grass family. This subfamily consists of more than 70 genera and about 1,450 

species (Gratani et al., 2008), and members of this subfamily grow in diverse climates from 

subarctic to tropical regions. The versatile application of bamboo in people’s daily lives in 

Asia was vividly described by William Edgar Geil in his book A Yankee on The Yangtze: 

being a narrative of a journey from Shanghai through the central kingdom to Burma, which 

was first published in 1904 (Geil, 2010). He wrote, “A man can sit in a bamboo house under 

a bamboo roof, on a bamboo chair at a bamboo table, with a bamboo hat on his head and 

bamboo sandals on his feet. He can at the same time hold in one hand a bamboo bowl, in the 

other hand bamboo chopsticks and eat bamboo sprouts. When through with his meal, which 

has been cooked over a bamboo fire, the table may be washed with a bamboo cloth, and he 

can fan himself with a bamboo fan, take a siesta on a bamboo bed, lying on a bamboo mat 

with his head resting on a bamboo pillow…He might then take a walk over a bamboo 
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suspension bridge, drink water from a bamboo ladle, and scrape himself with a bamboo 

scraper.”

In addition to the uses in daily life, different parts of bamboo have also been employed in 

traditional Asian medicine for a variety of purposes, as summarized by Dr. S. Dharmananda 

at the Institute for Traditional Medicine (Portland, OR) in his online article “Bamboo as 

Medicine” (http://www.itmonline.org/arts/bamboo.htm). In traditional Chinese medicine, 

bamboo is generally considered cooling, calming, and phlegm resolving, and is incorporated 

in many traditional formulas to treat lung and stomach heat, febrile disease, and correct up-

flowing qi (qi is a fundamental concept in traditional Chinese medicine referring to the 

energy flow in a living being).

The earliest scientific documentation of potential medicinal use of bamboo was published in 

the early 1960s (Sakai et al., 1963), followed by a series of studies carried out by Shibata et 

al. in the 1970s (Okabe et al., 1975; Shibata et al., 1975; Shibata et al., 1976, 1978; Shibata 

et al., 1979). Bamboo, as a biomedical research topic was relatively silent during the 1980s 

and 1990s, but research interest increased worldwide since the beginning of this century 

(Panee, 2008). In this article, the author summarizes recent findings on both health benefits 

and toxicity of extracts derived from different parts and species of bamboo.

2. Bamboo Leaf Extracts

Traditional Chinese medicine distinguishes bamboo leaves into two kinds. (1) Kuzhuye 

(“Ku” means bitter, “Zhu” means bamboo, and “Ye” means leaf), dried leaves of 

Pleioblastus amarus (Keng) Keng f. “It is pungent, sweet, slightly bitter, and cold, and 

enters the heart and lung meridians. It is often used to treat febrile diseases when there is 

heat in the heart, lung, or chest” (Yang, 2002). (2) Danzhuye (“Dan” means bland), which 

are dried leaves and stem of Lophatherum gracile Brongn. “It is less strong in clearing heat 

than the bitter form, but is good at promoting urination, thereby leaching out the heat from 

the heart and the small intestine. In clinical practice, it is used to treat urinary dysfunction, 

which starts or worsens in stressful situations. It is also used to treat eczema due to damp 

heat” (Yang, 2002). According to Dr. S. Dharmananda, the leaves of the black bamboo 

[Phyllostachys nigra (Lodd.) Munro] are used similarly as “Danzhuye” in Japan.

In current biomedical research, the leaves of bamboo seem to be the part of the plant 

triggering the most intensive interest, possibly because the leaves comprise a significant 

portion of the total biomass of bamboo plants, are easy to harvest and process, and some can 

even be obtained as waste of bamboo timber industry. Extracts and compounds from the 

leaves of Sasa senanensis (Franch. & Sav.) Rehder, Phyllostachys nigra (Lodd.) Munro, and 

Phyllostachys edulis (Carrière) J.Houz have been the most commonly studied, although a 

few published studies have been on the leaves from other bamboo species, such as 

Indocalamus tessellatus (Munro) Keng f, Bambusa arundinacea Willd, and Sasa borealis 

(Hack.) Makino & Shibata (Chen et al., 1998; Muniappan and Sundararaj, 2003; Park et al., 

2007).
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2.1 Potential Health Benefits of Bamboo Leaf Extracts

2.1.1 Phyllostachys edulis (Carrière) J.Houz—This species of bamboo is known as 

“Maozhu” in Chinese or “Moso” in Japanese, and it is one of the largest and fastest-growing 

bamboo species in the world. Studies carried out in the author’s laboratory have shown that 

an ethanolic extract from the leaves of Phyllostachys edulis (Carrière) J.Houz contains high 

levels of polyphenols and flavonoids (Lin et al., 2008). This bamboo extract (termed as 

BEX) protects a variety of cells against lipotoxicity induced by high levels of palmitic acid 

(Panee et al., 2008). Specifically, BEX inhibits palmitic acid-induced overproduction of 

proinflammatory cytokines, such as interleukin 6 (IL-6) and monocyte chemoattractant 

protein 1(MCP-1), and this anti-inflammatory effect is partially mediated by flavonoids such 

as tricin and 7-O-methyltricin (Higa et al., 2012) through NFkappaB and AP-1 pathway 

inhibition (Higa and Panee, 2011). In addition, BEX also seems to affect the central nervous 

system and cancer development. For example, BEX as a dietary supplement ameliorated 

anxiety-like neurobehaviors in mice fed high fat diet (Del Rosario et al., 2012), and 

decreased the incidence of DMBA-induced mammary tumors in rats (Lin et al., 2008).

Further protective effects have been reported on 3-O-caffeoyl-one-methylquinic acid, an 

antioxidant isolated from the leaves of Phyllostachys edulis (Carrière) J.Houz. This 

compound was found to upregulate the expression of heme oxygenase-1 (HO-1) and other 

Nrf2- dependent phase II detoxifying genes, and protect against peroxide-induced 

cytotoxicity (Kweon et al., 2004; Kweon et al., 2006). This compound also prevents 

photocarcinogenesis via apoptotic elimination of tumor protein 53 (p53) mutant and DNA-

repair defective cells (Kweon et al., 2007).

Furthermore, it has been documented that a butanol-soluble extract from the leaves of 

Phyllostachys edulis (Carrière) J.Houz contains derivatives of chlorogenic acid and has 

antioxidant activity (Kweon et al., 2001). Essential oils of Phyllostachys edulis (Carrière) 

J.Houz extracted by steam distillation contain cis-3- hexenol and have antioxidant and 

antimicrobial activities (Jin et al., 2011).

2.1.2 Phyllostachys nigra (Lodd.) Munro—Commonly known as “black bamboo”, 

this is another major species in the genus Phyllostachys. Flavonoids extracted from black 

bamboo leaves have potent antioxidant activities (Hu et al., 2000; Zhang et al., 2002). 

Among these flavonoids, flavone c-glucosides and p-coumaric acid reportedly have long 

retention time in the colon and may contribute to free radical scavenging (Zhang et al., 

2007). Luteolin 6-C-(6″-O-trans-caffeoylglucoside), an antioxidant isolated from the leaves, 

has been reported to protect against oxidative stress-induced cytotoxicity in retinal ganglion 

cells (Lee et al., 2010). It also enhances the activity of aldose reductase and inhibits the 

formation of advanced glycation end products, and therefore may potentially have a role in 

the prevention of diabetic complications (Jung et al., 2007).

Orientin, another antioxidant obtained from the leaves of black bamboo, exerts vaso-relaxant 

activity through the inhibition of intracellular Ca2+ release and extracellular Ca2+ influx 

(Fu et al., 2005). Orientin also prevents apoptosis induced by hypoxia and reoxygenation in 

myocardium and cardiomyocytes. The mechanism for this effect is inhibition of the 
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activation of mitochondrial apoptotic pathway (Fu et al., 2006). These studies suggest 

potential for cardio-protective effects.

The acetone fraction of the leaves of Phyllostachys nigra (Lodd.) Munro has been shown to 

enhance leukemia cell differentiation (Kim et al., 2007b), and inhibit interleukin-12 (IL-12) 

production in lipopolysaccharide-activated macrophages via decreasing NF-kappaB binding 

activity (Kim et al., 2007a). These preliminary findings suggest potential anti-leukemia and 

anti-inflammation effects of the acetone extract.

2.1.3 Sasa senanensis (Franch. & Sav.) Rehder—This species is known as 

Kumaizasa bamboo, found in Hokkaido, and is used in traditional medicine in Japan. 

Between 1998 and 2004 several articles documented a wide range of biological functions of 

an alkaline extract made from the leaves of this species of bamboo (the product was named 

“Sasa Health”). When the diet of mice was supplemented with this extract, the incidence and 

growth of mammary tumors in mice with spontaneous or Her2/NeuN-induced mammary 

tumorigenesis was inhibited (Ren et al., 2004; Tsunoda et al., 1998), spontaneous motor 

activity of both intact and gonadectomized mice was influenced (Nagasawa and Hattori, 

2001), and some of the deleterious effects of restricted feeding were alleviated (Nagasawa et 

al., 2001).

Some anti-tumor effects of a new hot water extract from Sasa leaves were published in 

2010. This extract inhibited the incidence and growth of 7,12 -dimethylbenz[α]anthracene 

(DMBA)-induced mammary tumors and the growth of inoculated sarcoma and melanoma 

cells (Seki and Maeda, 2010). The anti-tumor efficacy of the extract was attributed to 

immunopotentiation.1,3-β-glucan has been identified as the probable primary 

immunopotentiating factor in this extract (Seki et al., 2010).

2.2 Toxicity Evaluations of Bamboo Leaf Extracts

2.2.1 Ethanolic Extract from the Leaves of Phyllostachys edulis (Carrière) 
J.Houz—It has been shown in the author’s laboratory that the aforementioned ethanolic 

extract from the leaves of Phyllostachys edulis (Carrière) J.Houz (BEX) has regulatory 

effects on phase I and phase II enzymes in mouse liver. For example, it upregulates the 

activities of cytochromes P450 (CYP) enzymes CYP1A2 and CYP3A11, and uridine 

diphosphate glucuronosyltransferase (UGT), and slightly downregulates the activity of 

glutathione-S-transferase (GST). In Obese/diabetic mice the activities of CYP1A2 and 

CYP3A11 are upregulated, and supplementation with BEX further upregulates these phase I 

enzymes (Koide et al., 2011). Although these effects are not toxic per se, potential 

interactions between BEX and drug metabolism should be considered, especially in obese/

diabetic subjects.

2.2.2 Antioxidant-rich Extract from Phyllostachys nigra (Lodd.) Munro—An 

antioxidant-rich extract prepared from the leaves of Phyllostachys nigra (Lodd.) Munro 

containing a high level of polyphenols has been reported to be non-toxic. Acute oral toxicity 

tests showed that the maximum tolerated dose of this product was greater than10 g/kg body 

weight in both rats and mice, without mutagenic effects. A subchronic administration of this 

product for up to 90 days resulted in a no-observed-adverse-effect level (NOAEL) at a dose 
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of 4.30 g/kg per day (Lu et al., 2005). When pregnant rats were treated with this extract at 

the NOAEL dose, the pregnant rats did not show significant changes in fertility and 

gestation index, and there were no effects on embryo-fetal number, viability, sex ratio, and 

development observed (Lu et al., 2006).

2.2.3 Abortifacient Effect of the Leaves of Bambusa vulgaris Schrad—In 

contrast to the aforementioned antioxidant-rich extract from the leaves of the Phyllostachys 

nigra (Lodd.) Munro, an extract from the leaves of Bambusa vulgaris Schrad is used to 

induce abortion in Nigerian folk medicine. An aqueous extract of Bambusa vulgarisSchrad 

leaves, containing alkaloids, tannins, phenolics, glycosides, saponins, flavonoids and 

anthraquinones, was found to dramatically increase abortion frequency and decrease fetal 

survival rate in pregnant rabbits at doses of 250–500 mg/kg body weight per day (Yakubu 

and Bukoye, 2009). This dose was associated with increased resorption index and 

postimplantation loss, decreased serum progesterone, follicle-stimulating and luteinizing 

hormones, and decreased alkaline phosphatase activity and glucose concentration in the 

uterus (Yakubu and Bukoye, 2009; Yakubu et al., 2009). Interestingly, leaves of Bambusa 

vulgaris Schrad (boiled or raw) are also used to relieve labor pains or as a postpartum 

cleanser for live stock (Lans et al., 2007).

3. Bamboo Shoot Extracts

In traditional Chinese medicine, bamboo shoots are used to ease labor and the expulsion of 

the placenta by inducing uterine contractions. A poultice of the shoots is often used for 

cleaning wounds and healing infections. Bamboo shoot decoction taken along with honey is 

used to treat respiratory disorders. However, to most people bamboo shoots are best known 

as food. Fresh, dried, or fermented bamboo shoots are used in numerous Asian recipes. 

Nutrient analysis on freshly emerging juvenile bamboo shoots has shown high contents of 

amino acids, proteins, carbohydrates, vitamins, and minerals, and a low content of fat. As 

bamboo shoots age, the dietary fiber and moisture start to increase while vitamin and 

mineral contents decrease (Nirmala et al., 2007).

3.1 Potential Health Benefits of Bamboo Shoots

Consumption of bamboo shoots (360 g per day for 6 days as a dietary fiber, the species of 

bamboo used in this study was not disclosed by the authors) reportedly decreased serum 

total cholesterol, low-density lipoprotein (LDL), and the atherogenic index, and increased 

fecal volume and bowel movement frequency in healthy young women when compared with 

controls on a dietary fiber-free diet (Park and Jhon, 2009).

Bamboo shoot oil extracted from Phyllostachys edulis (Carrière) J.Houz (250–1000 mg/kg 

body weight per day) has been documented to decrease the same aforementioned serum 

parameters (total cholesterol and LDL), as well as serum triacylglycerol, phytosterol, and 

lipoprotein lipase. This same oil extract ameliorated fatty liver and increased the cholesterol 

content in feces in rats challenged with a high fat diet. These lipid-lowering effects have 

been attributed to inhibition of cholesterol absorption and increase of cholesterol excretion 

(Lu et al., 2010).
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A high level of acetylcholine, an important neurotransmitter in the cholinergic nervous 

systems of vertebrates and insects, has been found in the upper portion of bamboo shoots 

(Horiuchi et al., 2003). Nutritional and clinical applications of bamboo shoots based on the 

presence of this compound have not been explored.

3.2 Toxicity Evaluations of Bamboo Shoot Extracts

3.2.1 Impact on Male Fertility—It has been reported that an ethanolic extract of the 

tender shoots of Bambusa arundinacea Willd (dose of 300 mg/kg body weight per day) 

changed the structural and functional integrity of the epididymis and reduced fertility of 

male rats. A 7-day treatment markedly reduced the count and motility of sperm 

(Manonayagi et al., 1989), and decreased the fertility index by 85 percent (Vanithakumari et 

al., 1989). Mating activity was significantly compromised after 4 days of treatment. After 

withdrawal of the treatment for approximately one week, although the mating activity 

completely recovered, the fertility index only increased by 8 percent (Vanithakumari et al., 

1989). The serum profile of protein and oxaloacetic/pyruvic transaminase activity suggested 

that this extract had no systemic toxicity (Vanithakumari et al., 1989).

3.2.2 Potential Interference with Thyroid Function—Thyroid hormones, such as 

thyroxine (T4) and triiodothyronine (T3), have critical roles in regulating cortical cerebral 

neuronal migration during fetal brain development. It is postulated that maternal 

hypothyroxinemia, during the period of fetal neuronal cell migration (weeks 8–12 of 

pregnancy) may result in morphological changes in fetal brain leading to autism (Román, 

2007). Thyroid peroxidase (TPO) is a thyroid enzyme liberating iodine for the production of 

T4 and T3. Both raw and cooked extracts from the shoots of Bambusa arundinacea Willd 

have been found to inhibit TPO activity in an in vitro system and to have hypothyroid-like 

effects in vivo (Chandra et al., 2004a; Chandra et al., 2004b), which is thought to be due to 

the high contents of anti-thyroidal substances, such as cyanogenic glucoside, thiocyanate, 

and glucosinolate, in bamboo shoots (Chandra et al., 2004a). Feeding bamboo shoots to rats 

for up to 3 months significantly increased thyroid weight and iodine excretion, and 

decreased TPO activity and levels of T3 and T4 (Chandra et al., 2004a; Chandra et al., 

2004b). Iodide supplementation in these experiments reduced, but did not abolish the effects 

of bamboo shoots on thyroid function (Chandra et al., 2004a; Chandra et al., 2004b). These 

studies suggest that consumption of shoots of Bambusa arundinacea Willd during 

pregnancy may result in birth defect (such as autism).

3.2.3 Other Effects—Consumption of bamboo shoots was positively associated with 

hyperuricemia – a risk factor for cardiovascular disease – in an epidemiological study in 

Taiwan (Chuang et al., 2011). In a study done in three hospitals in Thailand, dietary intake 

of bamboo shoots was associated with aggravation of dyspepsia (Premgamone et al., 2010).

Although arsenic is predominantly found in inorganic forms in most terrestrial plants, a 

significant amount of organic arsenic was found in shoots of Phyllostachys edulis Carrière) 

J.Houz despite an absence of such compounds in the soil, suggesting a possible arsenic 

methylation process in the shoots, especially in the core section (Zhao et al., 2006). The 

toxicological aspect of this finding has yet to be further explored.
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4. Bamboo Stem Products

In traditional Chinese medicine, bamboo stems can be processed into varied forms as 

summarized below. (1) Zhuru (bamboo shavings), dried, long and thin slices shaved from 

the intermediate layer of the bamboo stalk after the outer skin is removed. It is “sweet and 

slightly cold”, and used for stomach heat syndromes that produce incorrect flow of qi, 

commonly causing nausea, loss of appetite, hiccups or vomiting (Yang, 2002). (2) 

Tianzhuhuang, also known as tabashir, is a dried resinous secretion with very high silica 

content (up to 85 percent silica) from the knots of certain female species of bamboo (Jones 

et al., 1966). It is “sweet and cold”, clears heat, resolves phlegm, relieves convulsion, 

especially used in remedies for children’s feverish disorders and epilepsy (Yang, 2002). (3) 

Zhuli, is the liquid sap obtained from the ends of freshly cut bamboo pieces with outer 

surface removed and exposed to heat. Zhuli is “colder” than Zhuru and Tianzhuhuang, 

enters the heart, lung, and stomach meridians. It has a lubricating nature, strongly eliminates 

phlegm-heat, and is used to treat epilepsy, schizophrenia, hemiplegia, facial paralysis, and 

numbness and tingling or cramp of the limbs (Yang, 2002). (4) Bamboo vinegar, a liquid 

condensed from the vapor generated by heating bamboo at very high temperature in an 

airless vessel (a process to make bamboo charcoal). It has high content of acetic acid, 

accompanied by phenols. Bamboo vinegar is largely produced in Japan and is used to treat 

varied skin diseases. Recent biomedical research has been mainly focused on the biological 

function of bamboo shavings, bamboo vinegar, and ethanolic extracts of bamboo culms, as 

summarized below.

4.1 Potential Health Benefits of Products Derived from Bamboo Stems

4.1.1 Bamboo Shavings—Recent studies have been conducted on triterpenoid-rich 

extracts prepared using carbon dioxide supercritical fluid extraction from the shavings of 

different bamboo species.

An extract from the shavings of Phyllostachys nigra var. henonis (Mitford) Rendle (100–

300 mg/kg body weight per day) decreased serum total cholesterol and total triglyceride 

levels in hyperlipidemic rats (Jiao et al., 2007). The same extract also reduced systolic 

pressure in rats with spontaneous hypertension, primarily by a vasodilatory effect (Jiao et 

al., 2007). In vitro results suggested that friedelin, a main triterpenoid compound in the 

extract, probably contributed to the vasodilatory effect (Jiao et al., 2007).

An extract from the shavings of Bambusa tuldoides Munro (40–250 mg/kg body weight/

day) had an anti-fatigue effect in mice (i.e., it helped prolong the duration of weight-loaded 

swimming and climbing), also increased hepatic glycogen content, and decreased serum 

urea nitrogen and lactic acid levels (Zhang et al., 2006).

4.1.2 Bamboo Vinegar—Bamboo vinegar is known as “Chikusakueki” in Japan, “Zhook-

Ryeok” in Korean, and “Zhucu” in Chinese. In most recent publications, bamboo vinegar 

has been studied under the name of Bambusae caulis in Liquamen (BCL).

Transdermal administration of BCL (produced from Phyllostachys bambusoides Siebold & 

Zucc, 100 μl to the entire dorsal skin) on hairless mice suppressed the development of 2,4-
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Dinitrochlorobenzene (DNCB)-induced atopic dermatitis-like skin lesions, and the proposed 

mechanisms included improved skin barrier function, suppression of the overproduction of 

serum IgE and leukocytes, and balancing the expression of Th1/Th2 cytokines in the spleen 

(Qi et al., 2009). Using an in vitro model (human keratinocyte cell line HaCaT) the same 

group reported that BCL suppressed of IFN-γ-induced expression of thymus and activation-

regulated chemokine (TARC) and macrophage-derived chemokine (MDC), as well as NF-

κB activation, at least in part due to its antioxidant capacities (Qi et al., 2012). The 

antioxidant activity of BCL was confirmed by another publication (Je et al., 2009), which 

also documented the inhibitory effects of BCL on oxidant-induced cell death and DNA 

damage. 1,2-dihydroxybenzene and 1,3-dihydroxybenzene have been isolated from BCL 

produced from Phyllostachys nigra var. henonis (Gramineae), both showed free radical 

scavenging activity, inhibited nitric oxide production in lipopolysaccharide-stimulated RAW 

264.7 macrophage cells, reduced tyrosinase activity and melanin production in B16F10 

melanoma cells, and therefore was considered to have anti-oxidative, anti-inflammatory and 

whitening properties (Park and Lee, 2012).

Due to the high temperature employed in the production, bamboo vinegar contains tar-

derivatives that can be potentially carcinogenic. Using an in vitro transformation model, 

[BALB/c 3T3 A31-1-1 cells treated with 3-methylcholanthrene (3-MCA) and 2-O-

tetradecanoylphorbol-13-acetate (TPA)], bamboo vinegar produced from Phyllostachys 

pubescens J. Houz was shown to be not carcinogenic nor co-carcinogenic (Kimura et al., 

2002).

4.1.3 Bamboo Culm Extracts—An ethanolic extract from the culm of Phyllostachys 

bambusoides Siebold & Zucc has been reported to ameliorate risk factors of cardiovascular 

diseases in mice treated with a high cholesterol diet: Adding this extract to the diet at 1–3 

percent (wet weight) of total dietary intake decreased plasma total cholesterol, and increased 

high-density lipoprotein (HDL) (Lee et al., 2008b). This extract also decreased hepatic lipid 

peroxidation, protein carbonylation, and NFkappaB activity, and increased hepatic 

antioxidant enzyme activities (Lee et al., 2008a; Lee et al., 2008b).

4.2 Toxicity Evaluations of Bamboo Stem Products

The only toxicity study conducted on bamboo stem products was on the aforementioned 

triterpenoid-rich extract from the shavings of Phyllostachys nigra var. henonis (Mitford) 

Rendle. This extract showed essentially no toxic effect. The oral maximum tolerated dose 

was over 10 g/kg body weight in both rats and mice. No mutagenicity was found by Ames, 

mouse bone marrow cell micronucleus, or mouse sperm abnormality tests. No abnormal 

symptoms, clinical signs or deaths were observed in rats during a 30-day subchronic feeding 

study using doses up to 830 mg/kg body weight per day. No abnormalities in organ 

development and hematological parameters were associated with feeding of this product 

(Zhang et al., 2004).

5. Concluding Remarks

This review documents the medicinal use of bamboo in traditional Asian medicine, and 

summarizes current scientific findings on the biological effects of bamboo-derived products. 
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The potential health-benefiting effects are summarized in Table 1 (in vivo studies) and Table 

2 (in vitro studies), the toxicity and side effects are listed in Table 3. Figure 1 shows that the 

overall balance favorites the positive function of bamboo-derived natural products. It is 

evident that the ethnopharmacological knowledge was the driving force behind some of the 

research, such as those on bamboo vinegar and skin diseases. While most of the studies have 

oriented toward “modern diseases”, such as heart diseases, obesity, and cancer. The 

difficulty of translation between the concepts in the traditional medicine (such as the “cool” 

nature of the bamboo-based medicine) and the conventional western knowledge system 

hinders full exploration of the ancient literature by biomedical researchers. Meanwhile this 

review also reveals the lack of scientific investigation on some of the well-documented 

bamboo medicine, such as Danzhuye, Kuzhuye, Tianzhuhuang, and Zhuli. Although the 

extracts from the leaves and stems of bamboo plants may have overlapping functions with 

these traditional ingredients in Chinese medicine, direct investigation on these materials may 

reveal valuable information that can enhance our understanding on the concepts of the 

traditional medicine.
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Figure 1. 
Outline of the health-benefiting and toxic effects of products derived from different species 

of bamboo plants.
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Table 2

Health-benefiting effects of fractions and compounds from bamboo plants demonstrated in in vitro studies.

Species Compound/ fraction Evaluation method Function Reference

Phyllostachys 
nigra (Lodd) 
Munro

Total flavonoids of leaves Cell-free assay Anti-free radical, IC50 for 
O2

− was 11 μg/ml, IC50 

for .OH was 5.3 μg/ml.

(Zhang et al., 
2002)

luteolin 6-C-(6″-O-trans-caffeoylglucoside) (1) Cell-free assay
(2) RGC-5 cell survival 
rate

(1) Antioxidative, inhibited 
aldose reductase activity 
(IC50 was 0.0134 μM); 
reduced advanced glycation 
endproducts formation.
(2) Attenuated oxidative 
stress in retinal ganglion 
cells.

(Jung et al., 
2007)
(Lee et al., 
2010)

Orientin (1) Thoracic aortic rings 
from rabbit
(2) H9c2 
cardiomytocytes 
ischemia/reperfusion 
(I/R) model

(1) Vasodilatation, IC50 was 
7.27 μM, inhibiting 
intracellular Ca2+ release 
and extracellular Ca2+ 
influx.
(2) Against I/R-induced 
apoptosis, modulated 
mitochondrial permeability 
transition, regulated 
PI3K/Akt pathway.

(Fu et al., 
2006)
(Fu et al., 
2005)
(Lu et al., 
2011)

Phyllostachys 
nigra var. 
Henonis 
(Mitford) 
Rendle

Chlorogenic acid, caffeic acid, and luteolin 7-
glucoside

Cell-free assay Antioxidant; pro-oxidant at 
the presence of transitional 
metal ions.

(Hu et al., 
2000)

Acetone fraction of leaves Raw264.7 cells and 
mouse spleen cells, 
Lipopolysaccharides 
(LPS) stimulation

Reduced IL-12 production 
in LPS-activated 
macrophages via NF-
kappaB inhibition.

(Kim et al., 
2007a)

Phyllostachys 
edulis 
(Carrière) 
J.Houz

3-O-caffeoyl-one-methylquinic acid (1) Bovine vascular 
endothelial cells exposed 
to peroxide.
(2) UVA-mediated 
apoptosis in HaCaT 
keratinocytes
(3) Exposing human 
umbilical vascular 
endothelial cells 
(HUVECs) to the 
compound

(1) Heme oxygenase-1 
induction and 
cytoprotection.
(2) Prevented 
photocarcinogenesis via 
apoptotic elimination of p53 
mutant and DNA-repair 
defective cells.
(3) Induced Nrf2-dependent 
phase II detoxifying genes 
and altered intracellular 
glutathione redox.

(Kweon et 
al., 2004)
(Kweon et 
al., 2007)
(Kweon et 
al., 2006)

Butanol fraction of leaves;
chlorogenic acid derivatives

Cell-free assay Antioxidant activity (Kweon et 
al., 2001)

Ethanol fraction of leaves; tricin, 7-o-
methyltricin

Muscle, liver, and fat 
cells treated with high 
levels of palmitic acid

Protected lipoapoptosis, 
inhibited cytokine 
overproduction and 
NFkappaB activation.

(Panee et al., 
2008)
(Higa and 
Panee, 2011)
(Higa et al., 
2012)

Essential oils; cis-3-Hexenol (1) Cell-free assay
(2) Bacterial assay

(1) Antioxidant capacity.
(2) Inhibited Staphylococcus 
epidermidis and E. coli

(Jin et al., 
2011)

Sasa borealis 
(Hack.) Makino 
& Shibata

Butanol fraction of leaves; isoorientin; 2″-O-
alpha-L-rhamnoside

(1) Cell-free assay
(2) Oxidative damage to 
HepG2 cells

For isoorientin, DPPH 
radical scavenging activity 
IC50 was 9.5 μM, 
cytoprotection against 
peroxide-induced damage in 
HepG2 cells IC50 was 1.1 
μM; for 2-O-alpha-L-
rhamnoside, the 2 values 
were 34.5 μM and 0.8 μM, 
respectively.

(Park et al., 
2007)
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Species Compound/ fraction Evaluation method Function Reference

Phyllostachys 
bambusoides 
Siebold & Zucc

Methanol extract of leaves; 201-
hydroxypurpurin-7 δ-lactone esters

Apoptosis of human 
leukemia CMK-7 cells 
and colon 
adenocarcinoma 
Colo320 DM cells

Photodynamic induction of 
cell apoptosis.

(Kim et al., 
2003)
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