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Phellodendron Bark: Focus on Gut & Metabolic Health with  
High-Dose Berberine 

Key Points at a Glance   

Phellodendron Bark 

• used traditionally, especially for diarrhoea, dyspepsia, 
intestinal worms, jaundice; bitter and cooling 

• contains several alkaloids including berberine  
 
Berberine 

• a listed antibacterial agent in China (300–900 mg/day) 
• poor bioavailability, so accumulated berberine in the 

intestine may have a direct effect on bowel flora and 
intestinal tissue 

• may have selective antimicrobial effect: inhibiting harmful 
bacteria whilst not detrimental to probiotic flora (in vitro); 
improved bowel flora profile in animal models and diabetics 
(900 mg/day; e.g. decreasing branched-chain fatty acid-
producing bacteria) 

• extensively used in clinical trials in China, although 
methodological quality often not high and critical analysis is 
limited (small proportion published in English) 

 
Safety 

• Low oral toxicity. Some mild gastrointestinal discomfort 
observed, including at doses of 900–1000 mg/day, 
particularly constipation – sometimes required reducing the 
dose to 500–600 mg/day. 

• Contraindicated in pregnancy and lactation.  
• Interacts with immunosuppressive drugs such as cyclosporin 

and tacrolimus, although impact may be reduced if not taken 
simultaneously. A weak interaction is noted for the 
anaesthetic midazolam, and this may become relevant at 
the high end of the berberine dose range (> 1000 mg/day). 

• Caution is warranted in beta-thalassaemia, unconjugated 
hyperbilirubinaemia and those with obstructed bile ducts. 
Not advisable in jaundiced neonates. Best to avoid 
combining concomitantly with tannin-containing herbs. 

 

 Clinical Studies of Berberine 

• beneficial effects in diarrhoea, giardiasis, irritable bowel 
syndrome (400–900 mg/day), ulcerative colitis 
(600 mg/day), sepsis (improved intestinal function; 
900 mg/day), Helicobacter infection (adjunct to drug 
therapy; often 900 mg/day), intestinal syndrome caused by 
radiotherapy (900 mg/day) 

• hypolipidaemic effects (500–1500 mg/day, commonly  
900–1000 mg/day) in: 
− hyperlipidaemia, dyslipidaemia, diabetes, metabolic 

syndrome, drug-medicated schizophrenics, acute 
coronary syndrome, stroke 

• hypoglycaemic effects (300–3000 mg/day, commonly  
900–1000 mg/day) in: 
− diabetes, metabolic syndrome, drug-medicated 

schizophrenics 
• anti-inflammatory and/or antioxidant effects (900 mg/day) 

in acute coronary syndrome, stroke, drug-medicated 
schizophrenics 

• various therapeutic effects at doses of 900–1500 mg/day in 
polycystic ovary syndrome, nonalcoholic fatty liver disease 

• antiarrhythmic effects (usually > 1200 mg/day) 
 
Indications 

• Hyperlipidaemia, dyslipidaemia, diabetes, metabolic 
syndrome. 

• Adjunctive therapy in other cardiovascular disorders  
(e.g. atherosclerosis), polycystic ovary syndrome, 
nonalcoholic liver disease, irritable bowel syndrome, 
Helicobacter infection, other inflammatory or infectious 
conditions of the intestine. 

• Intestinal dysbiosis and associated conditions as part of a 
bowel flora protocol. 

 

 
Berberine is an isoquinoline alkaloid present in a number 
of herbs: golden seal (Hydrastis canadensis) rhizome, the 
bark of several barberries (e.g. Berberis vulgaris, Berberis 
aristata), Oregon grape (Berberis aquifolium) 
root/rhizome and several traditional Chinese herbs 
(rhizome of Coptis chinensis, bark of Phellodendron 
amurense). 
 

Phellodendron amurense bark contains other alkaloids 
(e.g. palmatine, magnoflorine, phellodendrine) and other 
constituents including phenolics, flavonoids and liminoids.  
Pharmacopoeial standards require that Phellodendron 
amurense bark contain not less than 0.6% of berberine 
(China 2005 and Korea 2003) and not less than 1.2% of 
berberine (Japan 2006).1  
 
The dried bark of Phellodendron amurense or 
Phellodendron chinense is used for a variety of conditions 
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in the traditional systems of China, Japan, Korea and 
Vietnam including dysentery, diarrhoea, dyspepsia, 
intestinal worms and jaundice.2-6 Phellodendron bark has 
the properties of bitter and cooling in traditional Chinese 
medicine,3 and is also regarded as a tonic.6,7 
Berberine is a non-prescription medicine in China, and has 
been used since the 1950s for diarrhoea.8 Berberine 
hydrochloride is listed in the Chinese Pharmacopoeia as an 
antibacterial, with a recommended dosage of  
300–900 mg/day.2 
 

Effects on Bowel Flora 
Berberine has poor bioavailability when administered 
orally.9 The accumulated berberine in the intestine may 
therefore have a direct effect on bowel flora and intestinal 
tissue. 
 
Berberine possesses antimicrobial activity in vitro.10 Of 
interest to intestinal health, Chinese researchers found that 
berberine may have a selective antimicrobial effect. Using 
the more comprehensive microcalorimetric method (which 
measures the energy changes of bacterial growth), they 
measured IC50 values of berberine towards Bacillus shigae 
(a harmful bacterium), Bifidobacterium adolescentis (a 
commensal/probiotic) and Escherichia coli (a bacterium of 
the intermediate flora). (IC50 is the concentration of a 
compound needed to reduce the growth of organisms by 
50% in vitro.) IC50 values are listed below. This suggests 
that a dosage sufficient to inhibit the harmful and 
intermediate bacteria, B. shigae and E. coli, in the 
intestine, would not be sufficient to inhibit the probiotic 
Bifidobacterium adolescentis.11 
 

 IC50 (mcg/mL) 
Bacillus shigae 75 
E. coli 101 
Bifidobacterium adolescentis 806 

 
There is extensive research into the effect of berberine on 
the gut microbiota in animals, particularly in recent years. 
Improvement in the bowel flora profile has been 
demonstrated in models of hyperlipidaemia,9,12 weight 
gain/obesity and prediabetes,12-15 diabetes,16 nonalcoholic 
steatohepatitis,17 and Clostridium difficile infection.18 The 
daily doses of berberine administered in these animal 
studies correspond to about 570–1140 mg in a 70-kg 
human. 
 
Research in Humans 

Patients with newly-diagnosed type 2 diabetes received 
berberine (900 mg/day) for 8 weeks. Analysis of faecal 
samples obtained after treatment found significant 
increases in the levels of total Bifidobacterium, as well as 
increases in the levels of B. longum, B. breve and 
B. adolescentis, and a decrease in B. infantis. In addition, 
there was a correlation found between the levels of 

tumour necrosis factor-alpha (TNF-alpha) and 
lipopolysaccharide (LPS) with counts of total 
Bifidobacterium, B. longum, B. adolescentis and 
B. infantis. There were also significant improvements in 
blood glucose and blood lipids.19 (The presence of 
intestinal dysbiosis, along with increased intestinal 
permeability and high circulating levels of 
lipopolysaccharides, can occur in type 2 diabetics.) 
 
Researchers in China analysed faecal samples from 
patients with corticosteroid-resistant immune 
thrombocytopaenia (ITP). Dysbiosis was found in the 
patients, with bacteria from Lachnospiraceae and 
Clostridium asparagiforme overrepresented and species of 
Bacteroides depleted, compared to healthy controls. The 
preliminary results, released in December 2018, suggest 
that treatment with berberine (dose not disclosed) partly 
reversed the alteration in gut flora of ITP patients. The 
complete response rate was 26.3% and some response 
was observed in 47.4% of patients.20 
 
Berberine was able to rectify glucose intolerance and 
steatohepatitis in high-fat diet-fed rats, and reorganised 
the bowel flora profile – specifically, treatment with 
berberine decreased the relative abundance of BCAA-
producing bacteria. (Branched-chain amino acids have 
been involved in the pathogenesis of obesity and insulin 
resistance.) Administration of berberine (900 mg/day, for 
3 weeks) to 24 type 2 diabetics produced significant 
reduction in serum levels of branched-chain fatty acids 
from baseline (towards that of healthy volunteers). In 
addition, berberine treatment improved glycaemia.15 
 

Other GIT & Metabolic Activity of 
Berberine: Clinical Studies 

Diarrhoea, Giardiasis 

Uncontrolled trials in China in the late 1950s found that 
Phellodendron bark resolved cases of acute dysentery, 
chronic bacillary dysentery and acute enteritis.21  
 
Several controlled trials up to the mid-1980s22-24 found that 
berberine had some therapeutic value for acute infectious 
diarrhoea, such as E. coli infection, but no value in the 
treatment of cholera. Berberine was prescribed as a salt: 
hydrochloride,23 sulfate24 and tannate.22 The dosage 
administered for adults was 400 mg as a single dose of 
berberine sulfate24 or 400 mg/day of berberine 
hydrochloride.23 Children to 6 months of age received 
100 mg/day and children older than this up to 5 years 
received 150 mg/day of berberine tannate.22 (Berberine 
tannate contains about 30% berberine.25) It is not known if 
the form of berberine (as the tannate) may have 
influenced the therapeutic activity – tannic acid is 
astringent. (Tannic acid in earlier times was used orally for 
the treatment of diarrhoea, although generally was 
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replaced by more complex substances, such as tannin-
containing herbs.26-28) 
 
A prospective study was conducted with patients treated 
in a Chinese hospital to investigate the clinical 
characteristics of Clostridium difficile infection (CDI) in 
patients with antibiotic-associated diarrhoea (AAD). A 
number of treatments were administered. During the one-
year study period, 46,558 patients were discharged from 
the hospital, and 20,437 patients had received at least one 
dose of antibiotic. AAD developed in 1.0% of the treated 
patients and toxigenic C. difficile was isolated from 30.6% 
of patients with AAD. Berberine alone or in combination 
with other treatments (dose undefined) was prescribed in 
39.7% and 17.5% of patients with CDI and non-C. difficile 
AAD, with cure rates of 84% and 92.0%, respectively.29 
 
The antidiarrhoeal mechanism of berberine is not due 
solely to antimicrobial activity. Other contributing activities 
include: an antisecretory effect on epithelial cells, 
decreasing bacterial adherence of mucosal or epithelial 
surfaces, reducing inflammation and restoring intestinal 
barrier function.18,30-35 
 
Of the giardiasis patients aged 1 to 10 years administered 
berberine (5 mg/kg/day for 6 days), 68% became 
negative for the presence of Giardia cysts. In the placebo 
group, 25% experienced a parasitological cure, and 
metronidazole (10 mg/kg/day) was 100% effective.36 In a 
later study with patients ranging in age from 5 months to 
14 years (mean: 5 years), a dose of 10 mg/kg/day of 
berberine for 10 days was successful, according to the 
number of patients with negative stool samples. This was 
similar to that of other antigiardial drugs, including 
metronidazole, although the relapse rate was higher. The 
lower dose of 5 mg/kg/day was not as effective.37 
 
Irritable Bowel Syndrome  

In China, berberine has been used to treat irritable bowel 
syndrome (IBS). There are few details available in English, 
however, in one controlled trial, berberine at a dose of 
600 mg/day for 14 days improved symptoms, especially 
diarrhoea with a total rate of effectiveness of 70%.38 In 
two clinical trials, the total effective rate in patients with 
diarrhoea-predominant IBS improved from 70% when 
treated with berberine to 90% when berberine was 
combined with a probiotic. One trial used a dose of 
900 mg/day of berberine taken for 3 weeks.39,40 
 
The results of a randomised, double-blind, controlled trial 
conducted in China were published in 2015, and involved 
patients with diarrhoea-predominant IBS who fulfilled the 
Rome III criteria.41 For 8 weeks they were treated with 
berberine (400 mg/day) or 400 mg/day of vitamin C, 
which was described as a placebo, and identical in 
appearance to the berberine tablet. Patients were 
assessed at the end of treatment, and for follow-up at 

week 12. One hundred and thirty-two adults completed 
the trial. Eight patients of the 70 who completed berberine 
treatment, reported slightly upset stomach.  
• Treatment with berberine reduced the frequency of 

diarrhoea significantly from baseline values (p < 0.01), 
and the frequency of diarrhoea was significantly lower 
in the berberine group compared to the control group 
(p = 0.032). 

• Berberine significantly decreased the frequency of 
urgent need for defaecation from week 4 onwards 
and at the end of treatment (week 8) it significantly 
improved overall IBS symptom score, depression 
and anxiety scores, as well as quality of life (results 
were superior to control). 

• At the end of treatment, berberine had reduced 
abdominal cramping by 64.6% from baseline, 
compared to the control group which experienced  
a reduction of 29.4% (berberine superior to control; 
p < 0.01). 

• In the control group, there were no significant changes 
in the outcomes except abdominal cramping, which 
was significantly reduced from baseline for weeks 3  
to 8. 

 
This trial, and an earlier one, observed that symptoms 
return several weeks after the cessation of treatment, so 
berberine may be suitable within a broader treatment 
protocol.  
 
In another study, 80 patients with distal ulcerative colitis 
were randomly assigned to receive berberine 
(600 mg/day) in addition to mesalazine or mesalazine 
alone (control group). At the end of the 2-month 
treatment, clinical efficacy in the berberine and control 
groups was 92.5% and 75.0%, respectively (p < 0.05). 
Compared to the control group, treatment with 
berberine:42 
• significantly reduced the time that patients 

experienced symptoms (abdominal pain, diarrhoea, 
pus and blood in the faeces);  

• significantly decreased levels of inflammatory factors 
(interleukin (IL)-6, IL-8 and IL-10). 

 
Other Gastrointestinal Conditions 

A clinical study conducted in China, randomised 76 
patients with sepsis into a berberine (900 mg/day) 
treatment group or placebo group. All patients received 
routine treatment for sepsis. On the third and fifth days of 
treatment, the intestinal function of the berberine group 
was better than that of the control group. The rate of 
intestinal nutrition tolerance was also higher. For those 
who received berberine, the serum DAO (diamine oxidase) 
activity and the concentration of lactic acid were lower 
compared to the control group after 5 days. This suggests 
that berberine protects intestinal mucosal barrier 
function in patients with sepsis.43 
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Several trials have investigated the efficacy of berberine 
(800–1000 mg/day, for 7-14 days) combined with drug 
therapy in the treatment of Helicobacter pylori 
infection.44-47 
• Berberine hydrochloride added to quadruple therapy 

(proton pump inhibitor (PPI), bismuth and two 
antibiotics) had a significantly higher eradication rate 
than that achieved by those treated with quadruple 
therapy alone (87.5% vs 81.23%; p < 0.05). The 
incidence of adverse reactions was similar.45 

• Berberine achieved an 80% eradication rate as first-
line treatment in a randomised trial, which was higher 
than that achieved with clarithromycin (~70%). All 
patients were also taking a PPI and amoxicillin. This is 
relevant because in some parts of the world there is 
resistance to clarithromycin. Safety profiles were 
similar.47 

• Berberine was not superior, in terms of eradication 
rates, when it has been substituted for one of the 
antibiotics (in triple therapy)46 or compared to bismuth 
(in quadruple therapy).44 

 
Results from a 2018 meta-analysis suggest that berberine 
combined with triple therapy (PPI + two antibiotics) had 
higher eradication rates than triple therapy alone. Thirteen 
randomised controlled trials were included, and the overall 
methodological quality of the trials was low. Eight trials 
used berberine, two used berberine hydrochloride and 
three prescribed compound berberine tablet (which 
contains berberine and three herbs). The dose of 
berberine, excluding the trials that used compound 
berberine tablet, was in the range 120–1500 mg/day  
(5 trials used 900 mg/day). The duration of treatment  
was 7 or 14 days. Those treated with berberine had a 
lower incidence of adverse effects.48 
 
Researchers proposed that the antidiarrhoeal and anti-
inflammatory activities of berberine could provide a 
successful treatment for radiation-induced acute 
intestinal symptoms (RIAIS). Symptoms were relieved in 
initial patients given berberine. A prospective, randomised 
trial was then conducted with 86 cancer patients who 
were to receive abdominal or whole pelvic radiation. 
Pretreatment with berberine (900 mg/day) for 2 weeks 
significantly reduced the incidence and severity of RIAIS 
compared to patients of the control group. Berberine was 
well tolerated.49 
 

Major Lipid-lowering Effects 

Berberine has been shown to have a lipid-lowering effect 
in clinical trials. Most of these trials have been conducted 
in China, with few published in English, consequently 
 

critical analysis of the results is limited. An overall picture 
is presented from pooled analyses of controlled trials: two  
meta-analyses have been conducted (published in 2015 
and 2018). In the results outlined below, six trials are 
common to both meta-analyses. 
 
The 2015 meta-analysis came to the following conclusions 
using data from trials of patients with hyperlipidaemia.50 
• There was no difference between berberine and oral 

lipid-lowering drugs (statins) in terms of decreasing 
blood levels of total cholesterol and low-density 
lipoprotein (LDL) cholesterol – i.e. they were of similar 
efficacy. However, berberine was better at reducing 
triglycerides and improving HDL-cholesterol. 

• Berberine combined with oral lipid-lowering drugs 
was better than the lipid-lowering drugs alone in 
decreasing blood levels of total cholesterol and LDL-
cholesterol, and in improving HDL-cholesterol. 

 
More details are outlined in Table 1. The methodological 
quality of the trials was rated as low. 
 
In addition to hyperlipidaemia, the 2018 meta-analysis 
reviewed the results from trials of hypercholesterolaemia 
specifically, and patients with comorbidities such as 
diabetes. The methodological quality of the trials was also 
rated as low. For the 5 trials where patients were 
compared to placebo or untreated controls, berberine 
significantly improved lipid levels. Berberine was 
prescribed in the range 900–1000 mg/day, for 3 to 4 
months in 4 trials to patients with hypercholesterolaemia, 
hyperlipidaemia, and diabetics with dyslipidaemia, and the 
other trial used a liposomal preparation of berberine. The 
mean differences were:51 
• total cholesterol: -0.72 mmol/L 
• LDL-cholesterol: -0.62 mmol/L 
• triglycerides: -0.52 mmol/L 
• HDL-cholesterol: 0.08 mmol/L 
 
 
 

Berberine vs Drugs (Statins) 
• dosage of berberine: 1200–1500 mg/day 
• duration: 56-90 days 
• results of 3 trials (n = 264) 

 Mean Difference  
triglycerides (mmol/L) -0.20 p < 0.00001 
HDL-cholesterol (mmol/L) 0.12 p = 0.04 

Berberine + Drugs vs Drugs (Statins) 
• dosage of berberine: 900–1500 mg/day 
• duration: 56-90 days 
• results of 4 trials (n = 364), except HDL-cholesterol 

(3 trials; n = 264) 

 Mean Difference  
total cholesterol (mmol/L -0.27 p = 0.003 
LDL-cholesterol (mmol/L) -0.11 p < 0.00001 
HDL-cholesterol (mmol/L) 0.20 p < 0.00001 

Table 1. Some effects on lipids from pooled analyses of trials using berberine in the treatment of hyperlipidaemia. 
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Significant reductions were also found for total cholesterol, 
triglycerides and LDL-cholesterol when berberine was 
combined with drugs. Results were pooled for 11 trials, 9 
of which administered statins and in two trials metformin 
was the comparison drug. The daily dose of berberine was 
600–1500 mg, taken for 1–24 months with 7 trials using a 
dose of 900 or 1000 mg/day.51 

 
Other studies, not included in these meta-analyses, have 
investigated the lipid-lowering effect of berberine. 
 
An Italian, randomised, double-blind, placebo-controlled 
trial found berberine (1000 mg/day) significantly lowered 
serum levels of total cholesterol by 11.6%, triglycerides by 
21.2% and LDL-cholesterol by 16.4% from baseline after 3 
months’ treatment in patients with 
hypercholesterolaemia (baseline mean total cholesterol: 
5.8 mmol/L). Berberine also significantly raised serum 
levels of HDL-cholesterol by 9.1% from baseline. No 
improvement occurred for the placebo group. The initial 3 
months of treatment was followed by a washout period of 
2 months, then patients restarted berberine or placebo for 
further 3 months: after the washout period, lipid profile 
worsened; when berberine was reintroduced, the lipid 
profile improved again (both compared with the washout 
period and with placebo). All patients were asked to 
follow an energy-controlled diet and increase physical 
activity.52  
 
In addition to significantly reducing total cholesterol, 
triglycerides and LDL-cholesterol from baseline values, 
treatment with berberine (500 mg/day) for 4 weeks also 
significantly reduced apolipoprotein B in patients with 

moderate hyperlipidaemia. Apolipoprotein B decreased by 
15% from baseline (p < 0.0001). Patients were advised on 
how to improve their diet and lifestyle.53 (Apolipoprotein B 
is the major structural protein in a number of atherogenic 
lipoproteins including LDL.) 
 
Lipid-lowering activity has been demonstrated in patients 
with diabetes and metabolic syndrome (see Table 2) and 
in patients with polycystic ovarian syndrome and 
nonalcoholic fatty liver disease (see Selected Other 
Conditions section). 
 
Other Activity in Cardiovascular Disease  

In addition to lowering lipids, anti-inflammatory and 
antioxidant effects of berberine may also be of benefit in 
cardiovascular disease, as described in the following 
Chinese trials. 
 
In a controlled trial, berberine (900 mg/day) significantly 
decreased serum levels of inflammatory factors (matrix 
metalloproteinase-9 (MMP-9), intercellular adhesion 
molecule-1, vascular cell adhesion molecule) in patients 
with acute coronary syndrome compared with the levels 
in those not treated with berberine. Although levels of 
high-sensitivity C-reactive protein (hs-CRP) decreased to a 
greater extent, the difference was not significant 
compared to the control group. All patients had received 
percutaneous coronary intervention (with stent 
implantation) and remained on their standard drug 
treatments throughout 30 days of berberine treatment.54  
 
 
 

Condition Lipid Baseline After Berberine 
Treatment  
(% change) 

Ref 

Diabetes 8 

• berberine 1000 mg/day for 2 months 
• no other medications taken; dietary habits not disclosed ‡ 

triglycerides (mmol/L) 1.7 1.4 (-17.6%)† 

Diabetes (newly diagnosed) 55 

• berberine 1500 mg/day for 3 months 
• treated with diet prior to treatment; patients maintained lifestyle 

throughout trial ‡ 

total cholesterol (mmol/L) 4.40 3.83 (-13.0%)§ 
triglycerides (mmol/L) 1.13 0.89 (-21.2%)§ 

Diabetes (poorly controlled) 

• berberine 1500 mg/day for 3 months 
• treated with diet prior to treatment; patients also taking oral 

hypoglycaemic medications and maintained lifestyle throughout 
trial ‡ 

total cholesterol (mmol/L) 4.97 4.38 (-11.9%)§ 
LDL-cholesterol (mmol/L) 3.00 2.59 (-13.7%)† 

Metabolic Syndrome (newly diagnosed) 56 

• berberine 900 mg/day for 3 months 
• dietary habits not disclosed 

total cholesterol (mmol/L) 6.69 5.74 (-14.2%)§ 
LDL-cholesterol (mmol/L) 3.68 2.86 (-22.3%)§ 
triglycerides (mmol/L) 3.03 1.86 (-38.6%)† 

Metabolic Syndrome (newly diagnosed) 57 

• berberine 1500 mg/day for 3 months  
• treated with diet prior to treatment; no other medications taken; 

patients instructed in diet and exercise ^ 

triglycerides (mmol/L) 2.4 1.4 (-41.7%)* 

Table 2. Changes to plasma lipid levels from baseline in patients with diabetes and metabolic syndrome treated with berberine. 
Notes: ‡ methodological quality rated as high (Jadad score 4 or 5);50 ^ placebo group did not have any significant improvement; * 
p < 0.0001; † p < 0.01; § p < 0.05 
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In another trial involving patients with the same condition, 
treatment with berberine (900 mg/day) plus rosuvastatin 
(10 mg/day) produced a significantly greater reduction 
from baseline for serum levels of hs-CRP, compared to the 
control group who received 20 mg/day of the statin. Both 
groups were also receiving other standard treatment. All 
patients were treated for 8 weeks. The reduction in lipids 
were similar in both groups (and note the difference in the 
drug dosage between the groups).58 
 
In patients with acute ischaemic stroke, addition of 
berberine (900 mg/day) to general therapy resulted in 
significantly lower levels of serum inflammatory factors 
(macrophage migration inhibitory factor and interleukin-6) 
after 14 day's treatment, compared to baseline and 
compared to the control group who received general 
therapy only. After 90 days, the total plaque area and the 
number of unstable carotid atherosclerotic plaques in 
those treated with berberine were significantly lower 
(p < 0.05) than the results observed in the control group. 
The study involved 120 patients.59 Similarly, at the same 
dose for the same duration, the addition of berberine to 
standard therapy produced a significantly greater decrease 
in serum levels of oxidised low-density lipoprotein (oxLDL) 
and MMP-9 in stroke patients, compared to standard 
therapy alone (p < 0.05).60 In another study (n = 120), 
those treated with berberine (900 mg/day) in addition to 
rosuvastatin (10 mg/day) and standard therapy, had 
significantly lower serum levels of lipids, hs-CRP and oxLDL 
after 14 days of treatment (p < 0.05), compared to the 
decreases observed in the control group (rosuvastatin 
(10 mg/day) and standard therapy). The number of 
unstable plaques, but not the total plaque area, were 
significantly lower, compared to controls, after treatment 
with berberine.61 For further information see Table 3. 
 

Trial 1 Berberine Control Ref 
oxLDL -24.5% -17.4% 60 
MMP-9 -27.9% -19.6% 
Trial 2 Berberine Control Ref 
oxLDL -30.3% -14.3% 61 
hs-CRP -64.1% -44.2% 
Table 3. Change in serum levels from baseline of some 
markers in stroke patients. 

Abbreviations: hs-CRP: high-sensitivity C-reactive protein;  
MMP-9: matrix metalloproteinase-9; oxLDL: oxidised LDL 
 
Major Hypoglycaemic Activity 
The hypoglycaemic effect of berberine was discovered by 
accident when berberine was used to treat diarrhoea in 
diabetic patients in China. The effect of berberine on 
diabetic patients treated from 1983 to 1987 was reported 
in a Chinese journal in 1988 and an English journal in 
1995. Sixty patients with type 2 diabetes received 
berberine (900–1500 mg/day) at a dose that depended on 
their fasting blood glucose level: 900 mg/day: less than 
8.3 mmol/L; 1200 mg/day: 8.3–13.9 mmol/L; 
1500 mg/day: more than 13.9 mmol/L. Diet therapy was 

used for one month prior to the treatment. At the end of 
1–3 months, 90% of patients had improved fasting blood 
glucose levels (at or below 8.3 mmol/L).62,63  
 
Since then many clinical trials using berberine have been 
conducted. A systematic review published in October 2012 
analysed the clinical trial results in patients with type 2 
diabetes.64 Fourteen randomised trials, all conducted in 
China and of generally low methodological quality, were 
included. The daily dose of berberine ranged from 500 mg 
to 2700 mg (commonly 900–1500 mg), with treatment 
from 8 to 24 weeks.64,65  
• Berberine with lifestyle modification, was more 

effective in lowering fasting blood glucose than 
lifestyle modification alone or lifestyle modification 
and placebo. In addition, berberine had a greater 
effect on reducing postprandial glucose and 
haemoglobin A1c (HbA1c) levels.  

• Similar glycaemic control was observed when 
berberine was compared with hypoglycaemic drugs 
(metformin, glipizide or rosiglitazone).  

• Berberine also exerted an additional hypoglycaemic 
effect when combined with the hypoglycaemic drugs. 

 
More recently the effect of berberine on blood glucose in 
patients with type 2 diabetes has been evaluated in a 
meta-analysis.66 The results of 28 studies were pooled,  
and included 10 of the trials in the above 2012 review,64 
as well as more recently-published and earlier trials. 
(Although the results from one trial were a subset of 
another trial's results (involving a total of 60 patients), 
hence were a duplication.) All of the studies were 
conducted in China and had low to moderate 
methodological quality. Although said to include only 
randomised clinical trials, 5 were of unknown design. 
Studies involving diabetics with moderate or severe liver 
or kidney dysfunction were excluded.66  
• The daily dosage of berberine was in the range  

300–3000 mg, with 17 studies administering doses of 
900, 1000, 1200 or 1500 mg/day and 3 trials using 
variable doses within the trial (600–1500 mg/day, 
750–1500 mg/day or 900–1500 mg/day).  

• The duration of treatment ranged from 14 to 730 
days, with 15 trials lasting for 90 days, and 10 trials 
for 30–60 days.  

• Treatment with berberine or berberine combined with 
oral hypoglycaemic medications (OHMs), produced a 
greater decrease than the control group for fasting 
plasma glucose, with a weighted mean difference 
(WMD) of -0.54 mmol/L (p < 0.001). See below for 
more results, all of which were statistically significant. 
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Fasting Plasma Glucose WMD (mmol/L) 
Overall* -0.54 
Subgroup Analyses  
• Berberine vs Placebo -0.99 
• Berberine + OHMs vs OHMs -0.75 
• Berberine dose < 1500 mg/day -0.38 
Postprandial Plasma Glucose WMD (mmol/L) 
Overall* -0.94 
Subgroup Analyses  
• Berberine vs Placebo -1.86 
• Berberine + OHMs vs OHMs -0.91 
• Berberine dose < 1500 mg/day -0.71 

Notes: * For FBG: 28 studies involving 2313 participants,  
36 comparisons; for PPG: 20 studies involving 1832 participants, 
27 comparisons – although numbers are slightly smaller due to 
the duplication 
 
More detail, particularly for relatively modest doses of 
berberine, is obtained by a closer look at two of these 
trials, which have been published in English (see Table 4). 
 
In an uncontrolled trial, 20 patients recently diagnosed 
with type 2 diabetes whose fasting blood glucose and 
HbA1c were stable were prescribed berberine 
(900 mg/day) for 16 weeks. In addition to significantly 
improving glucose and lipid parameters, there was a 

significant reduction (25%) in serum levels of retinol-
binding protein 4 (an adipokine involved in the 
development of insulin resistance). Free fatty acids were 
reduced by 21%.67 
 
An uncontrolled trial conducted in China found berberine 
(900 mg/day for 3 months) was beneficial for 37 patients 
with newly-diagnosed metabolic syndrome. The 
improved insulin sensitivity may be due to inhibiting the 
fat storing process and adjusting adipokine secretion. 
Significant decreases from baseline were found for body 
mass index, waist circumference, leptin level, 
leptin/adiponectin ratio, fasting plasma glucose (FPG), 
fasting insulin, HbA1c, triglycerides, total cholesterol, LDL-
cholesterol and insulin resistance (HOMA-IR) – some 
parameters shown below and in Table 2. There was no 
mention of patients' diet or exercise levels.56 

 
 
 

Baseline After Berberine 
Treatment 

HbA1c (%) 7.1 6.0 
FPG (mmol/L) 7.37 6.13 
HOMA-IR  5.5 3.3 

p < 0.05 for all, except triglycerides (p < 0.01) 
 
 
 

Trial & Patient Details Berberine Dose Results Ref 

RCT: berberine alone 
(n = 50) compared with 
hypoglycaemic drugs 
(n = 47); T2D; patients 
terminated their 
previous therapies more 
than 2 weeks before 
enrolment  

1000 mg/day, for 
2 months 

• lowered FBG by 25.9% from baseline* (p < 0.001) 
• lowered HbA1c by 17.6% from baseline* (p < 0.001) 
• lowering of FBG and HbA1c by berberine were similar to that of metformin and 

rosiglitazone 
• lowered insulin levels by 28.2% from baseline (p < 0.01) 
• significantly increased from baseline the percentage of peripheral blood 

lymphocytes expressing the insulin receptor (InsR) on their surface – although only 
tested in a small number of patients (n = 8), the increase in InsR expression was 
accompanied by a reduction in FBG 

• decreased triglycerides by 17.6% from baseline* (p < 0.01) 

8 

RDBPCT; T2D and 
hyperlipidaemia 
(n = 110);§ recently 
diagnosed patients 
without previous 
treatment were 
instructed in diet and 
exercise i.e. they were 
unmedicated 
 

1000 mg/day, for 
3 months  

• improvement in FBG, 2-h OGTT and HbA1c (significant from baseline and in 
comparison with placebo group) 
- for example, FBG decreased from 7.0 to 5.6 mmol/L with berberine and from 

6.8 to 6.4 mmol/L with placebo 
• no significant change in fasting serum insulin, although HOMA-IR was significantly 

decreased from baseline†  
• improvement in GDR (measures insulin sensitivity) from baseline, but not 

significantly different from placebo – tested in a subgroup of 48 patients 
• dose reduction to 500 mg/day was suggested whenever constipation (side effect) 

occurred and lasted more than 2 weeks (applied to 2 of 58 patients; another 3 
patients with mild constipation got relief without dose reduction) – the results 
(described above) were pooled (i.e. included all patients regardless of dose) 

68 

• significantly reduced the high serum levels of 13 saturated and unsaturated free 
fatty acids from baseline (thus potentially mediating glucose and lipid 
metabolism), and there was a significant difference between the berberine and 
placebo groups (p < 0.05)‡ – tested in a subgroup of 60 patients 

69 

Table 4. Selected clinical trials showing the hypoglycaemic activity of berberine in type 2 diabetics. 
Abbreviations: FBG: fasting blood glucose; HbA1c: haemoglobin A1c; 2-h OGTT: 2-hour oral glucose tolerance test; GDR: glucose disposal 
rate; HOMA-IR: homeostasis model assessment for insulin resistance; RCT: randomised controlled trial; RDBPCT: randomised, double-blind, 
placebo-controlled trial; T2D: type 2 diabetes Notes: * Baseline levels in berberine group were of 10.4 mmol/L for FBG, 8.3% for HbA1c and 
1.7 mmol/L for triglycerides. † HOMA-IR was still significantly reduced after adjusting for change of body weight. § Results for lipids were 
included in the Ju 2018 meta-analysis51 (see Major Lipid-lowering Effects section above). ‡ Although FBG, 2-h OGTT and HbA1c improved in a 
similar manner after berberine treatment for the subgroup, the decrease in HOMA-IR was not significant. 
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A randomised, double-blind, placebo-controlled clinical 
trial conducted in Mexico evaluated the effect of berberine 
(1500 mg/day, for 3 months) on patients with metabolic 
syndrome.57 Twenty-four untreated patients between the 
ages of 30 and 40 years, were enrolled in and completed 
the trial. Patients received advice about nutrition and were 
instructed not to modify their usual exercise routine. An 
isocaloric diet was consumed for 3 days prior to testing. No 
significant changes were observed in those taking placebo. 
After treatment with berberine, 36% of patients were 
determined to no longer have metabolic syndrome. 
Berberine also significantly decreased systolic blood 
pressure, total insulin secretion (insulinogenic index), body 
mass index and waist circumference in women. For insulin 
sensitivity the Matsuda index was measured and berberine 
significantly improved this parameter. See below and 
Table 2 for some results. 
 

 Baseline After Berberine 
Treatment 

insulinogenic index 0.78 0.62 
Matsuda index 2.1 3.1 
systolic blood pressure (mmHg) 123 115 
body mass index (kg/m2) 36.1 35.5 

p < 0.01 for all, except insulinogenic index (p < 0.05) 
 
Berberine was able to reverse the risperidone-induced 
insulin resistance and adverse changes to serum levels of 
thyroid hormone and prolactin in schizophrenics. Ninety 
patients were treated in a Chinese hospital between May 
2014 and May 2016: one group received berberine 
(900 mg/day) combined with risperidone, and the control 
group were treated with risperidone only, for 2 months. 
Serum fasting insulin levels and HOMA-IR were 
significantly raised in the control but unchanged in those 
who received berberine. In addition, treatment with 
berberine had significant antioxidant effects: a greater 
decrease in serum MDA (malondialdehyde) and a greater 
increase in endogenous antioxidant enzymes such as 
superoxide dismutase (SOD) and glutathione peroxidase 
(GPx).70 
 
Treatment with the same dosage for 12 weeks caused 
significant improvement in glycaemic parameters from 
baseline values, in schizophrenics treated with olanzapine. 
The results were also significant compared to those who 
received placebo. Except for HDL-cholesterol, blood lipids 
were similarly improved with berberine treatment (i.e. 
significantly improved from baseline and compared to the 
placebo group). Berberine was not likely to affect the 
efficacy of the drug, as there were no significant 
differences in PANSS (Positive and Negative Symptoms 
Scale) total score and CGI (Clinical Global Impression) score 
between the groups. Berberine was also considered a safe 
addition as the rates of adverse effects were significantly 
lower in the berberine group compared to placebo 
(increased blood glucose: 3.23% vs 21.88%, respectively 
(p < 0.05); increased weight: 12.9% vs 34.38%, 

respectively (p < 0.05)). Sixty-eight patients were enrolled 
in the study.71 
 
Hypoglycaemic activity demonstrated in polycystic ovary 
syndrome and nonalcoholic fatty liver disease is discussed 
in the next section. 
 
Selected Other Conditions 

A meta-analysis and systematic review of data published 
by July 2018 analysed the effect of berberine on 
polycystic ovary syndrome (PCOS). Nine randomised 
controlled trials, conducted in China, of moderate to high 
methodological quality were included in the meta-
analysis: berberine versus metformin (3 trials), berberine + 
metformin versus metformin (2 trials) and berberine + 
cyproterone acetate versus cyproterone acetate (4 trials). 
Berberine was administered at doses of 900 mg/day in 
three trials and 1000–1500 mg/day in 6 trials. In all trials it 
was taken for 3 months.72 
• Berberine had similar efficacy as metformin, although 

berberine produced a greater change from baseline 
for HOMA-IR, body mass index (BMI), levels of total 
cholesterol, LDL-cholesterol, luteinising hormone (LH) 
and testosterone. 

• The combination of berberine and metformin was not 
significantly better than metformin alone for HOMA-IR 
and BMI, but was for reductions in LH, LH/FSH and 
testosterone (p < 0.001).  

• The combination of berberine and cyproterone acetate 
was more beneficial than cyproterone acetate alone in 
reducing fasting plasma glucose and insulin, HOMA-IR, 
LH, waist/hip ratio, total cholesterol, triglycerides,  
LDL-cholesterol, and increasing HDL-cholesterol. 

• Two studies reported adverse effects (gastrointestinal 
complaints). In both, the incidence was greater in 
those receiving metformin than for the berberine 
group. 

 
The effect on ovulation and pregnancy has also been 
evaluated. Four of the trials included in the meta-analysis 
and two additional studies show some benefit for 
berberine.72 

• Treatment with berberine (900 mg/day, for 3 months) 
increased the ovulation rate from 24.4% to 65.6% 
(p < 0.05). (Presumably this was an uncontrolled 
study.) 

• The combination of berberine and metformin 
produced a higher ovulation rate than metformin 
alone. 

• There was no significant difference between berberine 
and metformin (as single treatments) for the 
pregnancy rate, whereas the live birth rate of the 
berberine-treated group was higher than those 
treated with metformin alone. 

• Berberine (1500 mg/day for up to 6 months) was not 
superior to letrozole for improving ovulation or 
pregnancy rates. 
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A meta-analysis published in 2016 included 6 randomised 
controlled trials for analysis of the efficacy of berberine in 
the treatment of nonalcoholic fatty liver disease 
(NAFLD). The trials were conducted in China, with one 
published in English. The trials evaluated patients with 
NAFLD (one trial) or with NAFLD and diabetes, metabolic 
syndrome or impaired glucose regulation. Berberine was 
compared to lifestyle or other agents (including acarbose, 
red yeast rice or the hypoglycaemic drug pioglitazone) in  
4 trials, and in the others the combination of berberine 
and metformin was compared with metformin alone. The 
dose of berberine administered was 900 mg/day (2 trials) 
or 1500 mg/day (4 trials) for 3–4 months. The results 
suggest that berberine may provide many benefits for 
patients with NAFLD. There was high heterogeneity for 
some trials, sometimes requiring sensitivity or subgroup 
analyses to be conducted.73  
• A significant decrease in total cholesterol was 

produced by berberine (mean difference: 
-0.48 mmol/L; 6 trials). Excluding one trial with high 
heterogeneity (red yeast rice was the comparator), 
berberine significantly reduced triglycerides 
(-0.56 mmol/L; 5 trials). Five trials reported the effect 
on LDL-cholesterol: berberine also significantly 
reduced this lipid (-0.45 mmol/L). 

• Significant reduction in fasting blood glucose was 
observed by treatment with berberine, but the 
heterogeneity of the 5 trials was high. Berberine 
significantly reduced HbA1c (-0.35%; 4 trials). 

• Berberine also improved liver function. Using the most 
robust results, there was significant reduction in levels 
of alanine aminotransferase (-7.37 U/L; 5 trials). 

• Berberine significantly improved the degree of fatty 
liver in two of the three trials that studied this (by use 
of ultrasound or proton magnetic resonance 
spectroscopy). 

 
The potential antiarrhythmic activity of berberine was 
first explored in a cohort of patients with ventricular 
tachyarrhythmia in China in 1985, and in 1994 berberine 
was used to treat 28 patients with ventricular premature 
beats.74 There have been many clinical trials conducted 
since then, including in patients with congestive heart 
failure and atrial fibrillation.74-77 For this application, 
berberine is administrated orally at a minimum dose of 
1200 mg/day and a maximum of 2000 mg/day.74,75 
 

Safety 

General Safety 

Extrapolating from the toxicity data in mice, a 2010 study 
estimated the safe daily dosage of berberine for humans 
would be about 2.97 g per kg of human body weight, i.e. 
about 208 g for a 70-kg adult. This calculation is based on 
mice having a metabolic rate per kg of body weight that is 
about 7 times higher than humans.78 The more standard 
equivalent dose calculation based on body surface area, 

determines that 118 g is a safe dose for a 70-kg human. 
This suggests that berberine has extremely low oral 
toxicity. 
 
This acute toxicity study,78 did not establish a LD50 for oral 
administration of berberine, but other studies have done 
so: 329 mg/kg in mice (1962 study), 713 mg/kg in mice 
(2013 study) and > 1000 mg/kg in rats (1972 study).10,79 
 
There is a report of adverse effects occurring after 
“accidental intake of more than 500 mg of berberine”.80 
There are too few details available to assess the accuracy 
of this information. One author suggests that at least some 
of this information may have been incorrectly assigned (as 
human), and refers instead to administration of a larger 
dose (2750 mg) in dogs of unknown weight.81  
 
Although reproductive toxicology studies suggests that 
doses less than 1000 mg/kg of berberine chloride 
dihydrate in rats had no observable effect on offspring,82 
there is a report in China of retardation of foetal cerebral 
development following oral administration of berberine 
(dose unknown) in pregnant women.83 Berberine 
(97.5 mg/kg/day) administered to lactating rats, did not 
produce adverse effects in mothers or pups.84 This dose 
corresponds to about 1100 mg/day of berberine in a 70-kg 
human. 
 
Side Effects 

In clinical trials using doses above 1500 mg/day in 
diabetics, berberine did not cause hypoglycaemia.64,65 
Administration of berberine at doses of at least 
900 mg/day did not have a hypoglycaemic effect in those 
with normal blood glucose levels.63 
 
Serious side effects were not observed in 20 randomised 
controlled trials that investigated the hypoglycaemic and 
hypolipidaemic activities of berberine.64,85 Doses were 
most commonly 900–1500 mg/day, and taken for 2–3 
months.64,65 However, mild gastrointestinal side effects, 
such as abdominal bloating, mild diarrhoea, nausea, but 
especially constipation, have been reported in a small 
number of patients.64,85 In three trials (900–1000 mg/day, 
for 3 months) the dosage was reduced during the 
treatment period when gastrointestinal discomfort 
occurred.85 (In two of these trials,68,86 the dosage was 
reduced to 500 mg/day for mild or persisting constipation, 
which occurred in a very small number of patients.) In the 
other trial, one incidence of constipation occurred and was 
relieved after reducing the dose of berberine to 
600 mg/day.85 Some cases of constipation resolved 
without dosage reduction, and despite these occurrences, 
there was no significant difference in the incidence of 
adverse effects between the berberine and the control 
groups (the latter received placebo, lifestyle modification 
or drugs).64,85 In another of the trials, which administered 
berberine alone in newly-diagnosed diabetics or berberine 
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in combination with other hypoglycaemic agents 
(sulfonylureas, metformin, acarbose, insulin) in poorly-
controlled diabetics for 3 months, the dose was reduced 
from 1500 mg/day to 900 mg/day if moderate 
gastrointestinal side effects occurred – which happened for 
24.1% of patients. No patients experienced severe GI 
adverse events when berberine was administered alone. 
The authors recommend a dosage of not more than 
900 mg/day of berberine if combined with metformin or 
acarbose, as these latter agents produce GI side effects by 
themselves.54 

 
The safety of berberine has been evaluated in a 2015 
meta-analysis. No serious adverse reactions were reported 
in trials involving patients with diabetes, hyperlipidaemia 
and hypertension. Of the 27 randomised controlled trials 
included, 20 reported on safety and 12 trials provided 
quantitative data. Analysis suggests that the incidence of 
mild side effects is related to the dose of berberine: 5% for 
600 mg/day (1 trial); 5.8%, 900 mg/day (4 trials); 14.3%, 
900–1500 mg/day (1 trial; used variable dose) and 10.6% 
for 1500 mg/day (4 trials).50 (Many of the clinical trials 
analysed in this meta-analysis where also included in the 
review of trials investigating the hypoglycaemic and 
hypolipidaemic activities of berberine discussed in the 
paragraph above.64,85) 
 
Several clinical trials have confirmed that berberine  
(1000–1500 mg/day, taken for 2–3 months) did not have 
an adverse effect on liver or kidney function,8,54,55,86-88 and 
even improved liver function in patients with 
hypercholesterolaemia.86 
 
Rare adverse effects including headache, skin irritation, 
facial flushing, headache and bradycardia have been 
reported with the use of berberine.89 Bradycardia has been 
reported in a man taking berberine for hyperlipidaemia, 
although a subsequent ECG showed a latent 
hypervagotonic state.90 A case of allergic skin reaction was 
published in 1963,21 and more recently, in 2018, a case of 
an allergic dermatitis (specifically symmetrical drug-
related intertriginous and flexural exanthema) was 
reported.91 
 
There is debate, due to conflicting or questionable original 
data, as to whether berberine-containing herbs cause 
neonatal jaundice and kernicterus (presumably due to an 
increase in serum bilirubin).84,92 Three patients with beta-
thalassaemia who were treated with berberine-containing 
herbs were found to have an increase in bilirubin. This 
requires further investigation.93 
 
Interactions 

It was noticed in China that occasionally blood 
concentrations of cyclosporin were markedly elevated in 
some renal transplant recipients who received berberine 
for treatment of diarrhoea.94 Several clinical trials with 

transplant patients and healthy volunteers have 
established that berberine increases the blood 
concentration of cyclosporin. The dosage of berberine 
prescribed was 600 mg/day and the increase in drug level 
was moderate94-97 It may be that the interaction is only 
clinically significant when the two compounds are co-
administered. When the intake was separated by 12 hours, 
berberine did not significantly alter the pharmacokinetics 
of the drug (this was observed in healthy volunteers).95,96,98 
In China the interaction is regarded as potentially 
beneficial, with berberine acting as a ‘cyclosporin-sparing’ 
agent, thus providing a more cost effective treatment for 
these patients.94,99  
 
A pharmacokinetic interaction between tacrolimus and 
berberine in a child with idiopathic nephrotic syndrome 
has been reported. Dosage reduction of tacrolimus was 
required to bring the blood concentration down to the 
normal therapeutic range (i.e. berberine increased the 
drug level).100 
 
A pharmacokinetic study found no significant interaction 
when healthy volunteers combined berberine with 
simvastatin or fenofibrate for a period of 7 days.101 
 
Berberine (900 mg/day) increased the bioavailability of 
midazolam in healthy volunteers, as evidenced by an 
increase in area under the concentration-time curve, 
although by the FDA’s criteria the interaction is defined as 
weak (less than a 2-fold increase). The bioavailability of 
losartan was also increased. No effect was observed for 
omeprazole. The individual variability was relatively large, 
which suggests the inhibitory effects on the cytochrome 
P450 enzymes may be dependent on genotype.102 
 
Berberine has demonstrated antiplatelet activity in 
experimental research and clinical studies,103 although the 
clinical relevance of this activity is not known (in terms of 
potential adverse effects or interactions with drugs). 
Although there are few details available (e.g. dosage), 
berberine has been found to: 
• increase platelet count in patients with primary and 

secondary thrombocytopaenia;104 
• successfully treat patients with platelets of high 

aggregability;103 
• compare favourably with aspirin in decreasing platelet 

aggregation in patients with atherosclerotic cerebral 
infarction;103 

• decrease platelet agglutination and alleviate 
symptoms in patients with transient ischaemic attack 
(900 mg/day, for 30 days).105 
 

No side adverse effects (such as haemorrhage) were 
observed in cardiac patients treated with berberine 
(900 mg/day) who were also taking antiplatelet drugs 
(aspirin, clopidogrel), but blood parameters (e.g. 
prothrombin time, INR) were not measured.57 
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In a 2018 article, Chinese researchers note that berberine 
has been used in clinical settings "for decades and no side 
effect of hemorrhagic tendency has been reported". They 
suggest this may be due to the following reasons:106 
• The anticoagulant activity of berberine, demonstrated 

in animal models, is relatively moderate and not as 
strong as heparin. 

• When used to treat infectious diseases such as 
diarrhoea, the dose of berberine is relatively low and 
the duration is short.  

• When used in clinical studies to treat metabolic 
diseases, the patients often have a hypercoagulable 
state.106 (And, berberine may provide therapeutic 
benefits. For example, treatment with berberine 
significantly reduced blood viscosity from baseline in 
newly-diagnosed type 2 diabetes patients with 
nonalcoholic fatty liver disease.107 Berberine was 
taken for 12 weeks at a dose of 900 mg/day. (Trial 
included in the NAFLD meta-analysis above.73) 

 
A possible interaction has been reported from a trial 
conducted in China, involving patients with early diabetic 
nephropathy. The incidence of the adverse events 
(hypotension and constipation) was significantly higher in 
those treated with berberine (1200 mg/day) combined 
with telmisartan (antihypertensive drug) compared to the 
control group which was treated with the drug only. 
Treatment lasted 12 weeks. All patients had the same diet 
and diabetic medication (insulin by injection). Seventy-six 
patients were randomly assigned to treatment and control 
groups.108 
 
There is a theoretical concern that berberine may reinforce 
the effects of drugs that displace the protein binding of 
bilirubin (this is based on in vitro data, and an animal 
study with high dose of berberine administered by 
injection).109 
 
As tannins can precipitate alkaloids (and potentially reduce 
absorption), it is advisable not to take herbs containing 
tannins at the same time as berberine. 
 

Actions 

Phellodendron bark with enriched levels of berberine: 
hypoglycaemic, hypolipidaemic, selective antimicrobial, anti-
inflammatory, antioxidant, antiarrhythmic (high dose). 
 

Indications 

• Hyperlipidaemia, dyslipidaemia, diabetes, metabolic 
syndrome. 

• Adjunctive therapy in other cardiovascular disorders (e.g. 
atherosclerosis), polycystic ovary syndrome, nonalcoholic 
liver disease, irritable bowel syndrome, Helicobacter 
infection, other inflammatory or infectious conditions of the 
intestine. 

• Intestinal dysbiosis and associated conditions as part of a 
bowel flora protocol. 
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