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ABSTRACT

Corydalis is an herbal plant found inAsian countries. Research has demonstratedmultiple health benefits. It has also been implicated
in drug-induced liver injury. Cannabis dispensariesmarket a sleep aid which has corydalis as an active ingredient.We present 2 cases
of corydalis-induced hepatotoxicity. An asymptomatic female patient exhibited a rise and fall of her transaminases coinciding with
the consumption and rechallenge of this sleep aid. A man with symptoms consistent with liver dysfunction began taking the same
sleep aid. With discontinuance, his liver function returned to normal. These 2 clinical cases provide evidence for corydalis-induced
liver injury.
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INTRODUCTION

Corydalis yanhusuo is a perennial herbaceous plant belonging to the Papaveraceae family which can be found inChina, Japan, Korea,
and other Asian countries.1 It has been used for centuries in Chinese herbalmedicine. Studies in cells and rodents have demonstrated
anti-inflammatory, neuroprotective, anti-tumor, antihypertensive, cholesterol-lowering, and anticirrhotic properties, among oth-
ers.2-8 Yet, there have also been human studies implicating it as a cause of drug-induced liver injury. In one study, rechallenging with
kedaling tablets, which contain extract of corydalis, demonstrated elevations in aspartate transaminase, alanine transaminase,
alkaline phosphatase (ALP), and g-glutamyl transferase.9 In another study, a patient presented with jaundice and abdominal pain
and had a cholestatic injury pattern. His cholestasis improved and then recurred. It was later discovered that he had been repeatedly
taking a corydalis supplement.10 In fact, the active compound in corydalis, tetrahydropalmatine, has been implicated in hepato-
toxicity as part of another Chinese herb called Jim BuHuan.11–13 There aremarijuana dispensaries in theUnited States whichmarket
a sleep aid containing both cannabis and corydalis. Corydalis is listed as an active ingredient. Here, we present 2 cases of drug-
induced liver injury in patients who were taking this supplement.

CASE REPORTS

A 51-year-old woman with a history of temporal lobe epilepsy status post right temporal lobectomy taking oxcarbazepine
presented to the outpatient gastroenterology clinic for abnormal laboratory values. She was referred by her primary care provider.
She reported no symptoms including no weight loss, abdominal pain, jaundice, myalgia, arthralgia, or pruritus. Medications
included oxcarbazepine whichwas increased from 75 to 150mg twice daily for 3–5months prior. Twomonths before, she had also
started taking a supplement marketed for sleep which she had purchased from a cannabis dispensary. It contained corydalis as an
active ingredient. She had no family history of liver disease. She did not use alcohol, tobacco, cocaine, or intravenous drugs. She
had no history of blood transfusions or tattoos. Physical examination was unremarkable including a benign abdomen. Laboratory
values are presented in Table 1, patient 1. Ultrasound was negative. Liver biopsy revealed severe acute hepatitis with features of
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ongoing and resolving portal and lobular injury (Figure 1). At
the initial visit, she was instructed to continue oxcarbazepine
and discontinue the supplement. Her transaminases began to
resolve; however, she then restarted the supplement. Her
transaminases rebounded, and she once again discontinued
the supplement. Ultimately, her transaminases improved to 57
and 51 for aspartate transaminase and alanine transaminase,
respectively (refer to Figure 2).

A 52-year-old man without a past medical history presented to
his family medicine physician with 2 weeks of dark urine, fa-
tigue, nausea, and nonbloody nonbilious vomiting. The patient
was instructed to go to the emergency department, and he was
admitted. Further history taking revealed a recent hiking trip to
Colorado. Initially, he had denied any over-the-counter medi-
cations. Physical examination was notable for jaundice and a
benign abdomen. Laboratory values for his 2-day admission are
presented in Table 1, Patient 2. Abdominal and pelvic com-
puted tomography with contrast was negative. Gastroenterol-
ogy and infectious disease were consulted. Infectious studies
were negative. Ultrasound revealed borderline hepatomegaly
and echogenicity as well as mild splenomegaly. Infectious dis-
ease started him on doxycycline for possible rocky mountain
spotted fever for which he completed a 10-day course. Trans-
aminases, ALP, and bilirubin remained persistently elevated;
however, the patient was asymptomatic and elected to continue
work-up outpatient. It was later discovered that the patient had
been using a sleep supplement containing corydalis as an active
ingredient. He had taken it once per month for the past year,

Figure 1. Histopathologic finding of liver biopsy for patient 1. (A, B) Hematoxylin and eosin sections showing severe portal inflammation
and bridging necrosis. (C) CD3 stain highlighting T-lymphocyte infiltration. (D) CD163 stain highlighting macrophage infiltration. (E, F)
Trichrome and reticulin stains confirming preserved architecture.

Table 1. Pertinent laboratory values when assessing for
hepatotoxicity for patient 1 and patient 2

Normal value Patient 1 Patient 2

Hepatitis A IgM Negative Negative Negative

Hepatitis B core IgM Negative Negative Negative

Hepatitis B surface Ag Negative Negative Negative

Hepatitis C Ab Negative Negative Negative

Anti-smooth muscle Ab ,1:20 ,1:20 1:20

Anti-mitochondrial Ab 0.0–20.0 35.3 ,20.0

CMV IgM ,0.9 0.2 —

CMV IgG ,0.9 0.9 —

CMV DNA Negative — Negative

EBV IgM Negative Positive Negative

EBV IgG Negative Positive Positive

Iron 37–175 140 229

TIBC 202–478 363 331

% saturation 15.0–55.0 38.6 49.5

Ferritin 11–336 1,025 4,923

Alpha-1 Antitrypsin 101–187 134 215

HIV 1 & 2 Ab Negative Negative Negative

Tissue transglutaminase IgA ,15.0 0.5 —

Ceruloplasmin 16.0–39.0 26.6 32.3

Ab, antibody; Ag, antigen; CMV, cytomegalovirus; EBV, Epstein-Barr virus; IgA,
immunoglobulin A; IgG, immunoglobulin G; IgM, immunoglobulin M; TIBC, total
iron binding capacity.
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twice within a 6-week span, and twice immediately before ad-
mission. On discontinuance of the supplement, his laboratory
values improved (refer to Figure 2).

DISCUSSION

Drug-induced liver injury may present in 3 ways. Direct hepa-
totoxicity occurs with agents intrinsically damaging to the liver.
The injury is dose-dependent, reproducible and has a short onset
on the order of 1–5 days.14 It can present with a spectrum of
laboratory and histological findings. The most common form is
an acute necrosis with marked transaminase elevation and nor-
mal to minimally elevated ALP and bilirubin, commonly seen
with acetaminophen overdose.15,16 The other direct forms of
hepatotoxicity typically have less robust elevations in transami-
nases, ALP, and bilirubin, and the key is in the histology. These
other histological presentations include fatty liver, sinusoidal
obstruction, andnodularhyperplasia.15,17,18Direct hepatotoxicity
is contrasted with idiosyncratic injury in which the agent causes

hepatotoxicity not due to intrinsic toxicity but due to immune-
mediated means.19,20 It is not dose-dependent, not reproducible,
and onset is typically greater than 5 days. The most common
form of idiosyncratic injury is markedly elevated transaminases
with acute hepatitis on histology.19 Herbal agents typically fall
under this category. Other idiosyncratic modes of injury include
chronic hepatitis, cholestatic hepatitis, and mixed hepatitis.19,21

Finally, we have indirect hepatotoxicity in which the action of an
agent causes the injury, for example, antipsychotics leading to a
fatty liver and immunomodulatory agents such as anti-tumor
necrosis factors reactivating hepatitis B.22,23

We present 2 patients who were both taking the same over-the-
counter sleep aid containing corydalis as an active ingredient.
The patient in case 1 exhibited a largely hepatocellular pattern
of injury. The rise and fall of her transaminases coincided with
rechallenge, implicating it as probable to highly probable drug-
induced liver injury based on the Roussel Uclaf Causality As-
sessment Method (Table 2, patient 1).24 Her oxcarbazepine had
been increased in the previous months; however, her dose was
not adjusted during this time. She was immunoglobulin M and
immunoglobulin G positive for Epstein-Barr virus and did not
have any accompanying symptoms. Finally, she had serology
consistent with a primary biliary cholangitis, yet her transami-
nases were markedly elevated. Interestingly, anti-mitochondrial
antibody has been shown to be positive in 10% of drug-induced
liver injury cases.25 In her case, she had markedly elevated
transaminases with acute hepatitis on histology, consistent with
idiosyncratic hepatotoxicity commonly seen with herbal agents.
Her treatment was discontinuance of the offending agent with
normalization of her transaminases.

In case 2, the patient’s symptoms and laboratory values were
more severe than seen in case 1, including both hepatocellular
and cholestatic pattern of injury. His work-up was negative
outside of a mildly elevated anti-smooth muscle antibody. His

Figure 2. Corydalis-induced elevation in aspartate aminotransfer-
ase (AST), alanine aminotransferase (AST), and alkaline phospha-
tase (ALP). Patient began taking the supplement between March
10, 2022, and February 10, 2022. February 10, 2022, is her initial
presentation. She ceased consumption and then restarted between
March 10, 2022, and April 10, 2022. Patient 2 began taking the
supplement before May 9, 2022, which was the initial presentation.
Patient 2 continued to stay abstinent from the supplement after
initial presentation.

Table 2. Roussel Uclaf Causality AssessmentMethod values for
patient 1 and patient 2

Patient 1 Patient 2

R ratio 20.5 15

Time to onset 12 11

Course 12 12

Risk factors 0 0

Concomitant drugs 21 or 22 0

Exclusion of other causes of liver injury 12 12

Previous information on hepatotoxicity of the

drug

11 11

Response to readministration 13 0

Total 8–9 6

Patient 1 total is consistent with probable to highly probable drug-induced liver
injury, and patient 2 total is consistent with probable drug-induced liver injury.
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transaminases coincided with starting and stopping the sleep
aid. His Roussel Uclaf Causality Assessment Method is pre-
sented in Table 2, patient 2, consistent with probable drug-
induced liver injury.24 The mechanism for his injury was less
clear. He had a mix of acute hepatocellular and cholestatic
hepatitis seen with idiosyncratic injury. Similarly, in his case,
discontinuance of corydalis resulted in full recovery.

These cases add to a growing body of evidence implicating
corydalis as hepatotoxic. Furthermore, they illustrate the im-
portance of investigating the ingredients found in supplements
before use.
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