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Major Therapeutic Activity of Gynostemma 

Key Points at a Glance   

Historical Medicinal Use 

• folk use; not part of historical, official TCM 
• used by populations in southern China as a tonic for fatigue, 

with a reputation for antiageing effect 
• contemporary TCM: used for respiratory and gastrointestinal 

disorders, detoxification and inflammation (whole plant) 
 
Constituents 

saponins are major constituents 
• total saponins known as gypenosides 
• some are identical to those in Panax ginseng root 
• content varies due to growing and harvesting location and 

conditions 
• profile and content differs between the two taste variants 

(sweet and bitter) 
 
Important Activity 

• two saponins (damulin A and damulin B) isolated from 
Gynostemma pentaphyllum leaves found to stimulate AMPK 
(a regulator of glucose and lipid metabolism) in vitro 

• activation of AMPK in vitro increased with the use of a heat-
treated extract (known to contain higher levels of damulin A 
and B) 

• weight loss and activation of AMPK in skeletal muscle of 
mice fed the heat-treated extract 

• new Australian research found the concentration of damulin 
A and B from Gynostemma is also increased in acidic 
environment of the stomach (in vitro model) 

  

 Clinical Research 

heat-processed herb containing known content of damulin A 
clinically demonstrated to: 
• improve anthropometric parameters, including body weight, 

in obese volunteers 
 
steam-dried herb clinically demonstrated to: 
• reduce uric acid levels in non-alcoholic fatty liver disease 

(NAFLD) 
 
herb clinically demonstrated to: 
• improve symptoms in bronchitis 
• provide benefit for diabetic patients with NAFLD 
 
specialised (non-galenical) extract clinically demonstrated to: 
• improve glycaemic control, but not anthropometric 

parameters or lipids, in type 2 diabetics (very high dose) 
 
extract with known gypenosides content^ clinically demonstrated 
to: 
• reduce blood pressure in hypertension 
• reduce lipid levels in hyperlipidaemia‡ 
• provide some benefits to patients with diabetic nephropathy 
• increase white blood cell count in leukopaenia 
• provide immune support for cancer patients  
• increase superoxide dismutase in elderly volunteers 
 
^ likely corresponding to high dose for standard herb preparations 
‡ another study found no effect (lower gypenoside content) 
 
 

 
 
Gynostemma pentaphyllum, also known in China as 
Jiaogulan (which translates as 'twisting vine orchid'), is a 
perennial creeping herb and a member of the 
Cucurbitaceae (cucumber family), that grows in southern 
China and many countries throughout Asia.  
 

Folk Use 
Generally, Gynostemma has not been used by herbalists in 
the official traditional systems but it has been used as a 
folk remedy. For example, in the mountainous regions of 
southern China, the plant's natural habitat, it has been 
used for an antifatigue effect, for general health and as a 
rejuvenating elixir – hence has been called an immortality 
herb.1  

A recent ethnobotanical investigation noted that 
Gynostemma whole plant decoction is used by the 
Maonan people in the southwest of China for rheumatism, 
bronchitis and stomach ache. Due to the remote location, 
the people in this region have relied upon self-medication 
and the knowledge of herbs has been passed orally from 
generation to generation.2 Ancient records indicate the 
plant was used as a vegetable in China (during famine) 
and in Japan.1 
 
A contemporary textbook, combining traditional Chinese 
medicine concepts with scientific and clinical data from 
China, describes Jiaogulan as a general tonic, detoxifier 
and anti-inflammatory herb useful for treating impaired 
function of the respiratory and gastrointestinal tracts, and 
when combined with other herbs to lower blood pressure 
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and cholesterol. The plant part used for these applications 
is the whole plant (leaf, stem and root) of Gynostemma 
pentaphyllum, which has slightly bitter and cold 
properties.3 On the other hand, another contemporary TCM 
opinion describes Gynostemma as "sweet, slightly bitter, 
neutral, warm, enhancing yin and supporting yang".1 
 
Many herbal products, functional foods and beverages 
based on Gynostemma, including "total Jiaogulan saponin" 
tablets, have been available in East Asian markets since 
the early 1990s.4,5 
 

Constituents 
Interest in the phytochemistry of the herb began seriously 
in the mid-1970s when a Japanese scientist began 
researching sweet compounds derived from plants.1  
 
Saponins were found to be major constituents of 
Gynostemma.1 The total saponins, known as gypenosides, 
occur mainly as dammarane-type glycosides. Eight of the 
gypenosides are identical to the protopanaxadiol-type 
ginsenosides found in Panax ginseng root, including 
ginsenosides Rb1, Rc and Rd.6-8 The total saponin content 
varies according to growing location and time of collection, 
and was reported in 1993 to be about 2.4% of the dried 
herb.7 The levels of certain saponins are increased by heat 
processing.9 
 
In addition, there are two taste variants of Gynostemma: 
sweet and bitter. Over 30 samples from plants grown in 
China and one from Japan were analysed for saponins. 
Compared to the bitter ones, the sweet-tasting samples 
contained more and different gypenosides and a higher 
total gypenoside content.10,11 
 
Gynostemma also contains flavonoids.12  
 
New Research 

Recent research conducted by MediHerb/Integria 
Healthcare in collaboration with the School of Chemistry & 
Biomolecular Sciences at the University of Queensland has 
shown that not only does heat treatment increase the 
concentration of damulin A and B, which are activators of 
AMP-activated protein kinase (see below), a similar 
process occurs in the acidic environment of the stomach. 
 
Using a simulated gastric digestion model, researchers 
have shown that the concentration of damulins increases 
over time, as the precursor saponins are gradually 
converted to damulins. 
 
 
 
 

Ongoing work will explore the structure-dependent 
bioavailability of damulins and other gypenosides from 
Gynostemma. 
 

Clinical Studies 
In vitro research found that two dammarane-type saponins 
(damulin A and damulin B) which were isolated from 
Gynostemma pentaphyllum leaves, strongly stimulated 
AMP-activated protein kinase (AMPK).13 (AMPK is an 
important sensor and regulator of glucose, lipid and 
energy metabolism.) At a later date, a double-blind clinical 
trial was conducted in South Korea to investigate the 
potential antiobesity effect of Gynostemma.14 Because the 
ability of an ethanol extract of Gynostemma leaf to 
activate AMPK in vitro was increased by autoclaving 
(heating the extract increased the levels of damulin A and 
B),15 a heat-processed extract was administered in this 
trial.14 (The in vitro research was followed by a mouse 
study. Oral treatment with heat-treated extract enriched 
with damulins, reduced weight gain and AMPK activation 
in the soleus muscle was observed.15) 
 
Obese, but otherwise healthy volunteers, were randomly 
assigned to Gynostemma and placebo groups. Eighty 
participants received and completed the 12-week 
treatment (40 in each group). They were on average: 40 
years old, weighed 74.6 kg, had body mass index (BMI) of 
27.5 kg/m2. The concentrated extract made by extraction 
with 50% ethanol and heating to 121 ºC for 4 hours, was 
given at a dosage to match the lower end of range used in 
folk medicine: 3 g/day of dried leaf. The extract provided 
5 mg/day of damulin A. For the trial period, volunteers 
were asked to maintain their normal diet and physical 
activity, and diet records indicated their energy and 
nutrient intakes did not significantly change over the 
course of the trial. Treatment with Gynostemma 
significantly decreased many anthropometric 
parameters from baseline, and these were significant 
compared to the changes experienced by the placebo 
group. See Table 1 and Safety section.14 
 
Several small, placebo-controlled trials conducted in 
Vietnam found that Gynostemma "tea" extract improved 
glycaemic control in newly diagnosed type 2 diabetics. 
Body measurements, including BMI, and lipids were 
unchanged.16-18 In two trials, participants were not 
medicated with hypoglycaemic drugs. In the other trial, 
gliclazide was taken for 4 weeks prior to randomisation. In 
all trials, patients were advised to follow a diet and to 
walk 30 minutes per day for at least 3 days, preferably 5 
days, per week. Compared to placebo, Gynostemma 
significantly decreased fasting plasma glucose in all 3 
trials, and decreased HbA1c (glycosylated haemoglobin) in 
the two trials in which it was measured.  
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Anthropometric Parameters Gynostemma Placebo Significance 

total abdominal fat area (cm2) -20.90 -2.87 p < 0.05 

body weight (kg) -0.98 -0.21 p < 0.05 

body fat mass (kg) -1.05 -0.36 p < 0.0001 

percent body fat (%) -1.03  0.51 p < 0.0001 

body mass index (kg/m2) -0.37 -0.06 p < 0.05 

waist circumference (cm) -2.49 -1.33 p < 0.05 

Table 1. Changes in selected anthropometric parameters after intake of Gynostemma leaf extract or placebo in obese volunteers. 

 
 
Insulin sensitivity, as measured by HOMA-IR (homoeostasis 
model assessment of insulin resistance), was significantly 
improved in one trial, but not in the trial where patients 
received gliclazide. In the other trial, insulin sensitivity, as 
measured by SIGIT (somatostatin-insulin-glucose infusion 
test), was significantly improved. The dose was potentially 
very high, because a concentrated, specialised (non-
galenical) extract of the whole plant was taken. The dose 
was 6 g/day of extract for periods ranging from 4 to 12 
weeks. The extract had a saponin content of 18%. 
 
Patients with non-alcoholic fatty liver disease (NAFLD) 
were placed on a low fat and low cholesterol diet, and 
were randomised to receive in addition, a preparation 
made from decoction of Gynostemma pentaphyllum 
steam-dried leaf or a placebo. After 4 months of 
treatment, Gynostemma significantly reduced uric acid 
levels in comparison with placebo. Several parameters 
were significantly improved in both groups (triglycerides, 
alanine aminotransferase, fatty liver score) – in other 
words, the improvement was due to the effects of the 
diet. The addition of Gynostemma may have had other 
beneficial effects, as there were significant reductions in 
body mass index, insulin and insulin resistance from 
baseline (although not reaching statistical significance 
compared to the changes in these parameters in the 
placebo group). The daily dose of the somewhat 
concentrated Gynostemma decoction was equivalent to 
about 9 g of dried leaf.19 
 
Many largely uncontrolled clinical studies have been 
conducted in China, however there is very little 
information available, particularly regarding the 
preparation or the dosages used. Most likely, a 
concentrated extract containing known quantities of 
gypenosides, formulae containing Gynostemma and other 
herbs, or the isolated gypenosides were administered.1,20 
Some of these results are as follows, where the herb 
preparation: 
• reduced blood pressure in patients with essential 

hypertension (tablets providing 40 mg/day of 
gypenosides, for 3 months);1 

• reduced serum lipids in hyperlipidaemic patients (two 
studies: tablets/drink providing 120 mg/day of 
gypenosides);7 

• improved symptoms in bronchitis patients 
(tablets/capsules of powder: 7.5-9 g/day, for 10 
days);7 

• decreased blood glucose and liver enzymes in patients 
with type 2 diabetes and non-alcoholic fatty liver 
disease (controlled trial; 30 g for decoction each day, 
for 180 days);21 

• improved renal function and blood lipids in patients 
with early diabetic nephropathy (tablets providing 
180 mg/day of gypenosides, for 24 weeks);22 

• increased white blood cell counts in leukopaenic 
patients (tablets providing 60 mg/day of gypenosides, 
for one month);1 

• protected against immune suppression or improved 
immune function in cancer patients, before or after 
standard medical treatment with radiation and/or 
chemotherapy (three studies: 30 g for decoction each 
day, for 3 weeks; 240 mg/day of 'jiaogulan' tablets, 
for 60 days;1,7 whole plant of Gynostemma 
pentaphyllum, providing 240 mg/day of gypenosides, 
for one month);20,23 

• increased SOD (superoxide dismutase) and decreased 
MDA (malonaldehyde) in the blood of elderly 
volunteers (formula providing 40 mg/day of 
gypenosides and containing Dan Shen (Salvia 
miltiorrhiza), taken for one month; the latter herb 
subsequently found to have an effect on MDA but not 
SOD).1 

 
A randomised, double-blind, placebo-controlled trial 
conducted in Thailand found that treatment with 
Gynostemma pentaphyllum powder (15 g/day) for 3 
months did not have a significant effect on lipids in 
patients with hyperlipidaemia. It was noted that the herb 
used in this study contained a much lower amount of 
gypenosides than is typically found in herb harvested from 
China.24 
 

Other Actions  
Gynostemma is described as an adaptogen,1 on the basis 
of the saponin constituents and presumably, research 
conducted in animals (Chinese research).  
 
Apart from the popular uses and clinical research already 
outlined, additional actions for Gynostemma can be 
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gleaned from the limited information available in English. 
Gynostemma administered to animals: 
• reduced the negative effects of chronic stress, such as 

elevated serum corticosterone, immune suppression 
and anxiety (oral route).25,26 

• reduced exercise-induced fatigue (oral route);27 
• had a preventive effect on carcinogen-induced 

oesophageal cancer (oral route);28 
• helped white blood cell counts and liver enzymes 

recover after radiation (route unknown);29 
• protected memory in several tests of induced memory 

deficit (route unknown);30 
• reduced allergic reactions in experimentally-induced 

asthma (oral route).31,32  
 

Safety 
Animal studies and information from China indicates that 
Gynostemma herb and total gypenoside extracts have low 
toxicity. In teratogenicity tests, there were no observable 
effects on mice embryos when the parent mice were fed 
with gypenosides at levels of 20% and 50% of LD50. The 
offspring showed normal development and reproductive 
ability. No carcinogenicity or mutagenicity was observed in 
other testing for the gypenosides.7 
 
A Thai trial investigated the safety of three doses of 
concentrated extract of Gynostemma in healthy 
volunteers. After 8 weeks of treatment, no major adverse 
events were reported. Laboratory results indicated no toxic 
effects on the liver, kidney or haematology (including 
platelet count). Blood glucose was unchanged or remained 
within normal limits.33 The daily doses of the extract 
corresponded to about 0.4, 1.6 and 3.2 g/day of dried 
aerial parts.33,34 However, it is known that herb harvested 
in Thailand has lower amounts of gypenosides compared 
to herb grown in China.24 
 
No adverse effects on liver, kidney, haematology or vital 
signs were found in obese volunteers, treated with extract 
corresponding to 3 g/day of dried leaf and providing 
5 mg/day of damulin A.14 
 
A small number of patients experienced mild adverse 
effects (vomiting, diarrhoea or constipation, abdominal 
tension, dizziness, blurred vision, tinnitus) in a large, 
uncontrolled trial conducted in China. Patients were 
treated with 2.5–3 g of Gynostemma powder, prepared as 
tablets or capsules, and administered 3 times a day for 10 
days.7 It is noted that Jiaogulan tea may cause mild gastric 
discomfort when taken as a tea on an empty stomach.3 
 
 
 
 
 

Indications 

• Tonic for fatigue and stress. 
• As part of a program to help manage weight. 
• Possibly for bronchitis, respiratory allergies and to support 

healthy ageing. 
• Adjunct in treatment of hypertension, hyperlipidaemia, 

cancer, diabetes, metabolic syndrome, fatty liver disease 
(may require high doses). 
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