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Background: The Chinese herbal dietary supplements Chaso
and Onshido are marketed for weight loss in Japan. The safety of
these weight loss aids is unknown.

Objective: To describe patients who developed liver injury while
taking Chaso or Onshido.

Design: Case series.

Setting: Keio University Hospital, Tokyo, Japan, and other hos-
pitals in Japan.

Patients: 6 patients who took Chaso and 6 patients who took
Onshido before presenting with liver injury.

Measurements: Pathologic, clinical, and laboratory evaluations
and chemical analysis of the herbal weight loss aids.

Results: All 12 patients developed acute liver injury characterized
by a marked increase in serum liver chemistry values (mean ala-
nine aminotransferase level, 1978 U/L [range, 283 to 4074 U/L])
after ingesting these products. Two patients developed fulminant
hepatic failure: 1 patient required liver transplantation, and the
other patient died. N-nitroso-fenfluramine, a variant of the appe-
tite-depressant drug fenfluramine, was present in these products.

Conclusions: The use of the weight loss aids Chaso and On-
shido may be associated with acute liver injury. N-nitroso-fenflu-
ramine is a possible hepatotoxic ingredient.
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Although dietary supplements for weight loss (weight
loss aids) are widely available, the evidence for their

efficacy is weak (1). The weight loss aids can be purchased
on the Internet and have become popular in Japan. Prod-
uct labels rarely include safety information and often do
not list potentially harmful ingredients. Several ingredients,
such as ephedra alkaloids (ma huang), thyroid hormone,
and fenfluramine, have been identified in some of the
weight loss aids and have been reported to cause adverse
side effects (2–4). Acute hepatotoxicity associated with
herbal weight loss aids has been recently reported (5–7).
We describe 12 patients who developed acute liver injury,
including 2 patients who developed fulminant hepatic fail-
ure, after taking the Chinese herbal weight loss aids Chaso
(Meikang Health Products, Hunan, China) and Onshido
(Yuzhitang Health Products, Guangzhou, China).

METHODS

We reviewed the records of 6 patients hospitalized at
Keio University Hospital, Tokyo, Japan, or its affiliated
hospitals and clinics from April to July 2002 because of
acute hepatitis after ingesting Chaso or Onshido. In addition,
we reviewed the records of 6 patients provided by physi-
cians at other hospitals in Japan. Twelve Japanese patients
(6 patients who took Chaso and 6 patients who took On-
shido) are documented. One of the cases (patient 2) has
been published as a single-case report (8). We classified fulmi-
nant hepatic failure according to international criteria (9).

We analyzed the ingredients of the Chaso and On-
shido products that 5 patients used (patients 1, 4, 6, 7, and
11) by using Agilent 1100 Series Liquid Chromatograph/
Mass Selective Detector (LC/MSD) (Agilent Technologies,

Palo Alto, California). We assessed contamination with
heavy metals by using a spectrophotometer (U-1100, Hi-
tachi Co., Tokyo, Japan).

RESULTS

Patients
Eleven of 12 patients were hospitalized (Table). All

patients reported taking the manufacturer’s recommended
dose, and no patients had chronic medical conditions or
were extremely obese. No patient reported taking prescrip-
tion or over-the-counter medications, birth control pills,
estrogen therapy, or other alternative therapies in addition
to Chaso or Onshido. Laboratory evaluation did not iden-
tify viral infection, autoimmune diseases, alcoholic liver
diseases, or other metabolic liver diseases. Clinical symp-
toms, including fatigue and appetite loss, appeared 5 to 40
days after the weight loss aid was ingested. Most patients
mistook their symptoms for weight loss effect and did not
seek immediate care after the onset of symptoms.

The clinical presentation of these 12 patients was con-
sistent with hepatocellular-type or mixed-type liver injury
(10). No patient exhibited signs of allergy except for in-
creased eosinophil count (up to 10% in leukocyte counts)
in patient 2. Moreover, lymphocyte stimulation test re-
sults, which are useful in diagnosing drug-induced immu-
noallergic liver injury (11), were negative in 8 patients
tested (patients 1 to 3, 6 to 8, and 10 to 12). Patients did
not exhibit extrahepatic disease.

Two patients (patients 1 and 7) had hepatic encepha-
lopathy and met diagnostic criteria for fulminant hepatic
failure. Patient 1 received a liver transplant on hospital day
8. Patient 7 died on hospital day 45, subsequent to intes-
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tinal bleeding and infection. The other 10 patients im-
proved after discontinuing use of the products and had
normalization of liver test results after hospital discharge.

Pathologic findings of the removed liver from patient
1 showed massive hemorrhagic necrosis of the liver with a
nonspecific inflammatory infiltrate by lymphocytes and
neutrophils (Figure, top). Pathologic findings of liver nee-
dle biopsy from patient 7 showed submassive necrosis with
a nonspecific inflammatory infiltrate (Figure, middle).
Pathologic findings of the autopsied liver from patient 7
showed diffuse hepatocellular necrosis, infiltration of lym-
phocytes and macrophages, formation of prominent ductu-
lar proliferation with bile thrombi, and bridging fibrosis
(Figure, bottom). Pathologic findings of liver needle biopsy
from patient 2 showed necrosis with an inflammatory in-
filtrate by lymphocytes and eosinophils.

Analysis of Ingredients in the Weight Loss Aids
According to the manufacturer, Chaso contains the

following botanicals: green tea, cassia torae semen, leaves of
lotus, Fructus lycii, F. crataegi, and chrysanthemum flowers.
Onshido contains extract of Gynostemma pentaphyllum
makino, green tea, aloe, F. crataegi fructus, and raphani
semen. The analysis revealed that both products contained
N-nitroso-fenfluramine. Fenfluramine and heavy metals
(copper, lead, bismuth, cadmium, arsenic, stibium, stan-
num, mercury, and chromium) were not detected.

DISCUSSION

We describe 12 patients with acute liver injury after
taking the herbal weight loss aids Chaso or Onshido, sug-
gesting that use of these products can be associated with
hepatotoxicity. In cooperation with the Ministry of

Health, Labour and Welfare in Japan, we warned the Jap-
anese public of the potential adverse effects of Chaso and
Onshido in July 2002 (12). Subsequently, 474 cases of
hepatotoxicity induced by herbal weight loss aids (includ-
ing 21 Chaso-induced cases and 135 Onshido-induced
cases) were reported to the Ministry by the end of that
year. Most cases occurred from April to August 2002. We

Figure. Pathologic findings of patients 1 and 7.

Top. Pathologic specimen from the removed liver of patient 1 (hema-
toxylin and eosin stain; original magnification, �40). Middle. Liver nee-
dle biopsy specimen of patient 7, which was performed on hospital day 2
(hematoxylin and eosin stain; original magnification, �40). Bottom.
Sample from the autopsied liver of patient 7 (hematoxylin and eosin
stain; original magnification, �40).

Context

Herbal weight loss aids are marketed as quick, safe fixes
for obesity.

Contribution

This report describes 12 Japanese patients who developed
liver injury while taking the herbal weight loss aids Chaso
or Onshido. Chemical analysis of these products showed
N-nitroso-fenfluramine, the active compound in a weight
loss drug that the U.S. Food and Drug Administration
withdrew from the U.S. market.

Cautions

This case series cannot tell us how frequently herbal
weight loss aids lead to liver injury, nor can it prove that
N-nitroso-fenfluramine is the toxic agent.

Conclusion

This report suggests that herbal weight loss aids are
unsafe in some people.

–The Editors
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cannot ascertain how many people used these products,
but we speculate that more than 10 000 Onshido products
were distributed in Japan. Chaso was distributed much less
than Onshido. Women most often used these supple-
ments; more than 90% of the 474 patients were women.

Drug-induced liver injury is mainly classified as toxic
or immunoallergic. In this case series, pathogenesis of liver
injury seems to be toxic rather than immunoallergic. We
saw little evidence of allergy and a relatively high incidence
of hepatotoxicity in the users. In addition, analysis revealed
that the products contained N-nitroso-fenfluramine. How-
ever, patient 2 had an increased eosinophil count in both
peripheral blood cells and pathologic findings, suggesting
that an allergic reaction to these weight loss aids may also
contribute to the pathogenesis of liver injury.

Severity of hepatotoxicity does not seem to correlate
with duration of use or the amount of product ingested,
and not all patients who took these products developed
liver injury. Thus, unidentified specific host factors may
alter the individual susceptibility to the products. It is pos-
sible that the amount of toxic ingredients may vary among
the lots because of inferior manufacturing processes. The
Japan Society of Hepatology is currently investigating the
nationwide survey of the detailed characteristics.

Because Chinese herbal remedies usually consist of bo-

tanical and herbal components, it is difficult to identify a
specific toxic ingredient (13, 14). The clinical features in
patients who had taken Chaso or Onshido were similar;
however, all the herbal components labeled on these prod-
ucts have not been reported to be hepatotoxic. Although
the manufacturers of these weight loss aids have claimed
that they are made only of Chinese herbal remedies, we
detected a synthetic chemical, N-nitroso-fenfluramine, in
both products. Fenfluramine was once prescribed for
weight loss but was withdrawn from clinical use because of
cardiac complications (2). Because N-nitroso compounds
have been linked with carcinogenesis in the liver (15), N-
nitroso-fenfluramine may be a potential hepatotoxic ingre-
dient. Further toxicologic analysis should be done to deter-
mine its hepatotoxicity. Although it is not clear why these
products contained N-nitroso-fenfluramine, it might have
been added by the manufacturers to enhance the weight
loss effect of fenfluramine or to mask the presence of fen-
fluramine. In addition to Chaso and Onshido, 38 other
herbal weight loss aids were found to contain fenfluramine
or N-nitroso-fenfluramine.

Dietary supplements are considered “health foods”
rather than drugs, despite their potential risks (16). In
Japan, Chinese herbal remedies are widely used in both
medicinal drugs and dietary supplements. Many users con-

Table. Patient Characteristics*

Variable Chaso Cases

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6

Age, y 47 55 50 25 37 55
Sex Female Female Female Male Female Male
Duration of use, d 30 14 25 45 50 30
Symptoms Fatigue Fatigue Fatigue Fatigue,

appetite
loss

Fatigue None

Time between starting
weight loss aid and
onset of symptom, d

20 5 35 30 50 —

Time between onset
of symptom and
consulting a
physician, d

10 15 15 10 20 —

Peak AST level, U/L 2501 4311 995 621 625 203
Peak ALT level, U/L 3404 4074 1792 1360 1073 283
Peak lactate

dehydrogenase
level, �kat/L

14.15 55.53 9.00 4.91 5.13 9.72

Peak alkaline
phosphatase level,
�kat/L

11.44 22.88 12.80 8.93 5.58 3.08

Peak total bilirubin
level, �mol/L
(mg/dL)

338.6 (19.8) 285.6 (16.7) 126.0 (7.4) 29.1 (1.7) 27.4 (1.6) 10.3 (0.6)

Peak prothrombin
time (INR)

3.77 1.17 1.10 Not examined 1.10 Not examined

Length of
hospitalization, d

8 42 73 9 15 None

Patient outcome Liver transplant
on hospital
day 8

Normalized
6 mo after
discharge

Normalized
30 d after
discharge

Normalized
35 d after
discharge

Normalized
10 d after
discharge

Normalized 21
d after dis-
continuing
use of Chaso

* ALT � alanine aminotransferase; AST � aspartate aminotransferase; INR � international normalized ratio.
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sider herbal products to be harmless. A survey indicates
that users of herbal remedies would consult their general
practitioner for adverse effects of over-the-counter medi-
cine but not for those of herbal remedies (17). Overconfi-
dence in the safety of herbal remedies might have contrib-
uted to the occurrence of series of cases.

Previous information on the adverse effect of drugs is
often important to diagnose drug-induced liver injury. As
the safety test for dietary supplements is not required, di-
agnosing adverse effects of dietary supplements may be dif-
ficult and delayed. The manufacturers are primarily re-
sponsible for ensuring safety of their products, but
adequate surveillance systems for monitoring the safety of
dietary supplements should also be established. We high-
light the need for increased awareness among individuals,
including medical professionals, of the potential toxicity
risks of some herbal weight loss aids.
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