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ABSTRACT

Background: hepatotoxicity due to herbal remedies is being
increasingly recognized. Centella asiatica (Centella asiatica Linn
Urban) is commercialized for multiple conditions. Its active princi-
ples are pentacyclic triterpenic saponosides (asiaticoside, made-
cassoside).

Clinical case studies: we present three women (61, 52 and
49 years old) who developed jaundice after taking Centella asiati-
ca for 30, 20 and 60 days. Respective laboratory tests: ALT:
1193, 1694 and 324 U/L; ALP: 503, 472 and 484 U/L, biliru-
bin: 4.23, 19.89 and 3.9 mg/dl. The first patient also had ASMA
1/160 and AMA 1/320.

Respective pathological diagnoses: granulomatous hepatitis
with marked necrosis and apoptosis; chronic hepatitis with cir-
rhotic transformation and intense necroinflammatory activity, and
granulomatous hepatitis.

All patients improved with Centella asiatica discontinuation,
and ursodeoxycholic acid 10 mg/kg/day.

The first patient took Centella asiatica again, with recurrence
of the damage. The second one had taken this herb a year before.

Conclusions: many plants synthesize hepatotoxic com-
pounds. Germander, Skullcap and Glycyrrhizin contain di- or
triterpenic active principles, which can produce hepatic injury by
promoting apoptosis and altering cell membranes. We hypothe-
size that these mechanisms may have resulted in injuries associat-
ed with Centella asiatica. The presence of autoantibodies and
granulomas also favors an immune-mediated mechanism. Ur-
sodeoxycholic acid has anti-apoptotic properties, but we cannot
rule out that Centella asiatica discontinuation alone may have re-
sulted in patient improvement.
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INTRODUCTION

Hepatotoxicity associated with herbal remedies is be-
ing increasingly recognized (1,2). In recent years the use
of these substances has increased in the Western world
(3.,4). These herbs are considered healthy with no associ-
ation with toxic effects (5).

The liver, responsible for their metabolism, is suscepti-
ble to damage by these herbal remedies (6).

Many plants come from the East, where they have
been a part of traditional medicine in countries such as
China and Japan (7,8). Although these substances are
perceived as relatively safe, about 1% of the people who
use them may develop elevated hepatic enzymes (9). The
most widely known compounds related to hepatic lesions
are Ma-Huang (10,11), Jin-Bu-Huan (12,13), and Syo-
Saiko-To (14). They have been involved in lesions such
as hepatocellular damage, autoimmune hepatitis, fulmi-
nant hepatitis, chronic hepatitis, and cirrhosis.

The herb Centella asiatica (Centella asiatica Linn Ur-
ban) comes from the Eastern world, especially India and
Sri Lanka. For thousands of years it has been used in
Ayurvedic medicine (15) to treat wound healing and lep-
rosy, and as a psycho-physical regenerator and blood pu-
rifier (16-18).

Plants and extracts of this herb have active principles,
namely pentacyclic triterpenic saponosides: mainly asi-
aticoside (ester of asiatic acid and a trisaccharide) and
madecassoside (ester of madecassic acid and a trisaccha-
ride). Other minor saponins are centelloside, brahmoside,
brahminoside, and centellasaponins B, C and D (19-21).

At present Centella asiatica is used for dementias and
cognitive disorders (22,23), in the treatment of chronic
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venous insufficiency, diabetic microangiopathy and ath-
erosclerotic plaques (24,25), and in dermatological
pathologies such as wound healing and scars (26), pre-
vention of striae gravidarum (27), and psoriasis (28). It is
commercialized for the treatment of obesity and cellulitis
(19).

The use of Centella asiatica may be seemingly asso-
ciated with the development of adverse effects such as
contact dermatitis (related to active principles such as
madecassoside) (29-31) and infertility (related to
isothankuniside and thankuniside, which are present in
extracts) (32). We have found no cases of hepatotoxicity
associated with the ingestion of this herbal medicine in
the literature.

We discuss three clinical case studies of hepatotoxicity
related to the ingestion of Centella asiatica.

CLINICAL CASES

Case 1. A female, 61-year old patient with no medical
history. She consulted for pain in the right hypochondri-
um, choluria, jaundice, asthenia, and generalized arthral-
gia. She had been ingesting tablets of Centella asiatica
for 30 days to lose weight. At physical examination, she
showed jaundice and painful hepatomegaly.

Laboratory tests (Table I): AST, 1020 U/L; ALT, 1193
U/L; alkaline phosphatase, 503 U/L; total bilirubin (TB),
4.23 mg/dl. ASMA, 1/160; AMA, 1/320. Abdominal ul-
trasound was normal.

Hepatic biopsy: granulomatous acute hepatitis, with
marked cellular necrosis and apoptosis (eosinophilic de-
generation), mainly in zone 3, accompanied by lympho-
plasmocytic infiltrate (Figs. 1 and 2).

She was administered ursodeoxycholic acid (UDCA)
10 mg/kg/day, and evolved favorably. Two months later
she was asymptomatic and anicteric.

Laboratory tests: AST, 23 U/L; ALT, 18 U/L; alkaline
phosphatase, 191 U/L; yGT, 43 U/L; TB, 1.18 mg/dl; pro-
thrombin activity, 100%; ASMA (-); AMA (-). UDCA
was discontinued, with a persisting good clinical and lab-
oratory evolution.

Seven months later, she took Centella asiatica again
for 2 weeks. She presented with pain in the right
hypochondrium, jaundice and asthenia. Laboratory tests:
prothrombin activity, 72%; AST, 413 U/L; ALT, 481
U/L; alkaline phosphatase, 383 U/L; yGT, 68 U/L; TB,
2.8 mg/dl. Negative viral serology. Negative ANA,
ASMA, and AMA.

Hepatic biopsy: similar lesions to those shown in the
previous biopsy (Fig. 3).

She was treated with prednisone at decreasing doses,
starting with 40 mg/day, and UCDA 10 mg/kg/day. One
month later she was asymptomatic and anicteric. Labora-
tory tests: prothrombin activity, 90%; AST, 16 U/L; ALT,
27 U/L; alkaline phosphatase, 238 U/L; yGT, 25 U/L; TB,
0.6 mg/dl. Medication was discontinued, with good clini-
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Table I. Initial laboratory tests of clinical cases presented

Case No 1 CaseNo2 CaseNo3

Hemoglobin (g/dI) 15 13.2 13
Leukocytes (mm?) 6000 5900 6400
ESR (mm/h) 3 22
Prothrombin (PT) (%) 72 60 100
Glycemia (mg/dl) 75 83 84
Uremia (mg/dl) 10 12 22
AST (U/) 1020 1287 260
ALT (U) 1193 1694 324
ALP (U/) 503 472 484
yGT (U/) 152 260 184
Direct bilirubin (DB) (mg/dl) 2.85 15.11 25
Indirect bilirubin (IB) (mg/dl) 138 478 14
Total bilirubin (TB) (mg/dl) 4.23 19.89 3.9
Total proteins (TP) (g/dl) 6.44 6.6 6.2
Albumin (ALB) (g/dl) 3.59 3.46 38
Gamma globulin (yGLOB) (g/dl) 1.21 1.47 12
Cholesterol (mg/dl) 141

Triglycerides (mg/dl) 146

Total bile acids (TBA) (umol/l) 174

Anti-HAV IgM () () (-)
Anti-HAV IgG () () ()
Anti-HCV () () (-)
HbsAg () 0 ()
Anti-HBc (-) () (-)
ANA ) () )
ASMA 1/160 () )
AMA 1/320 () ()
Anti LKM, ) ) )

ESR: erythrocyte sedimentation rate; AST: normal value (n.v.) up to 40; ALT: n.v.
up to 40; ALP: n.v. up to 301; yGT: n.v. up to 40; total bile acids: n.v. up to 6;
ANA: antinuclear antibodies; ASMA: anti-smooth muscle antibodies; AMA: an-
timitochondrial antibodies; anti LKM,: anti-liver-kidney microsomal antibodies.

Fig. 1.- Anatomopathological image corresponding to clinical case No 1.
We observed dense mononuclear inflammatory infiltrates and the pre-
sence of a multinucleated cell (Hematoxylin and eosin, x40).

Imagen anatomopatoldgica correspondiente al caso clinico n°1. Obser-
vamos denso infiltrado inflamatorio mononuclear y la presencia de una
célula multinucleada (Hematoxilina y eosina, 40x).

cal and laboratory evolution during follow-up for over 8
years. ASMA and AMA remained negative.

Case 2. A 52-year-old female patient who consulted
for asthenia and anorexia followed by pruritus, choluria,
acholia, and jaundice. At physical examination she
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Fig. 2.- Anatomopathological image corresponding to clinical case No 1.
We observed an acidophil body surrounded by swollen and ballooned
hepatocytes and inflammatory cells (Hematoxylin and eosin, x100).
Imagen anatomopatoldgica correspondiente al caso clinico n° 1. Ob-
servamos un cuerpo acidofilo rodeado de hepatocitos tumefactos y ba-
lonizados y de células inflamatorias (Hematoxilina y eosina, 100x).

Fig. 3.- Anatomopathological image corresponding to clinical case No 1
after re-ingestion of Centella asiatica (rechallenge). We observed dense
inflammatory infiltrates accompanied by injured hepatocytes distribu-
ted in the parenchyma (Hematoxylin and eosin, x10).

Imagen anatomopatoldgica correspondiente al caso clinico n® 1 des-
pués de reingerir Centella asidtica (recarga). Observamos denso infiltra-
do inflamatorio acompanado de hepatocitos lesionados distribuidos
por el parénquima (Hematoxilina y eosina, 10x).

showed jaundice and painful hepatomegaly of augmented
consistency. She said she had ingested Centella asiatica
tablets for three weeks to lose weight. She reported a sim-
ilar history one year before, accompanied by elevated he-
patic enzymes and a negative viral serology, when taking
Centella asiatica for six months. On that occasion jaun-
dice had disappeared one month after discontinuation of
this compound. There was no history of blood transfu-
sion, alcohol or other medication consumption, or other
pathologies.

Laboratory tests (Table I): prothrombin activity, 60%;
AST, 1287 U/T; ALT, 1694 U/L; alkaline phosphatase,
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472 U/L; TB, 19.89 mg/dl; TBA: 174 umol/l. Abdominal
ultrasound: normal.

Hepatic biopsy: chronic hepatitis with cirrhotic trans-
formation, with cholestasis and intense necroinflammato-
ry activity accompanied by granulomas and areas of
necrosis and eosinophilic degeneration (Figs. 4 and 5).

She was administered UDCA 10 mg/kg/day and
evolved favorably. Two months later she was asympto-
matic and anicteric. Laboratory tests: prothrombin activi-
ty, 100%; AST: 32 U/L; ALT, 40 U/L; alkaline phos-
phatase, 221 U/L; yGT, 30 U/L; TB, 1 mg/dl; TBA, 1.82
umol/l.

Fig. 4.- Anatomopathological image corresponding to clinical case No 2.
We observed the presence of fibrosis and formation of pseudolobules
(Trichrome, x3).
Imagen anatomopatolodgica correspondiente al caso clinico n° 2. Ob-
servamos la presencia de fibrosis y la formacién de pseudolobulillos
(Tricromico, 3x).

Fig. 5.- Anatomopathological image corresponding to clinical case
No 2.We observed a hepatocyte with acidophil coloration and conden-
sation of nuclear chromatin surrounded by lymphocytes and swollen
and ballooned cells (Hematoxylin and eosin, x100).

Imagen anatomopatoldgica correspondiente al caso clinico n° 2. Ob-
servamos un hepatocito, con coloracién aciddfila y condensacion de la
cromatina nuclear, rodeado de linfocitos y de células tumefactas y ba-
lonizadas. (Hematoxilina y eosina, 100x).
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Evolution was good, with the patient remaining
asymptomatic and without elevated liver enzymes during
follow-up for more than five years.

Case 3. A 49-year-old female patient with no medical
history. She consulted for pain in the right hypochondri-
um, jaundice and asthenia. She had ingested Centella asi-
atica tablets for 2 months in order to lose weight. At
physical examination she showed jaundice and painful
hepatomegaly.

Laboratory tests (Table I): AST, 260 U/L; ALT, 324
U/L; alkaline phosphatase, 484 U/L; TB, 3.9 mg/dl. Ab-
dominal ultrasound: normal.

Hepatic biopsy: granulomatous hepatitis with areas of
necrosis and eosinophilic degeneration in zone 3, accom-
panied by lymphoplasmocytic infiltrate.

She was administered UDCA 10 mg/kg/day, and
evolved favorably. One month later she was asympto-
matic and anicteric. Laboratory tests: AST, 24 U/I; ALT,
33 U/L; alkaline phosphatase, 263 U/L; yGT, 39 U/L, TB,
0.8 mg/dl; prothrombin activity, 100%. UDCA was dis-
continued, and a good clinical and laboratory evolution
ensued during follow-up for one year.

DISCUSSION

Herbal remedies may give rise to toxicity in different
tissues (33). Many plants synthesize alkaloids and cyclic
compounds to prevent animals from eating them (34).

The liver metabolizes these substances through cy-
tochrome P450. During biotransformation, metabolites
are produced which react with macromolecules and dam-
age hepatic cells or generate neoantigens, which trigger
immune damage (35).

Terpenes are cyclic hydrocarbons constituted by iso-
prene units. They are distributed in the vegetable king-
dom in the form of oxygenated derivatives (alcohols,
aldehydes, carboxyl acids, esters) (36,37). Triterpenic
saponosides are heterosides (formed by a carbohydrate
and a non-glycosid group or aglycone) which can be tox-
ic for animals (38). They alter cell membranes by inter-
acting with their lipid layer and through their anti-AT-
Pase power, thus disturbing sodium transport (39,40).

Glycyrrhizin is a triterpenic saponoside present in
herbal remedies like Syo-Saiko-To, which are associated
with hepatotoxicity. The most characteristic lesions have
been centrilobular necrosis and fibrosis in cases of pro-
longed consumption (14).

Germander (Teucrium chamaedrys) is a herb whose
active principles are furane-neo-clerodane-diterpenoids.
These are metabolized by CYP3A to reactive metabo-
lites, which covalently bind to proteins and reduce intra-
cellular concentrations of glutathione (GSH). This in-
creases calcium concentration, and transglutaminase is
activated to form aggregates with cytoskeleton proteins.
Increased calcium activates endonucleases, which frag-
ment nuclear DNA and favor apoptosis (41,42).
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Skullcap (Scutellaria Lateriflora) has neo-clerodane-
diterpenoid active principles like scutelaterins A, B, and
C. These are metabolized to reactive compounds by
CYP3A. They induce intracellular GSH depletion, calci-
um increase, and activation of transglutaminases and en-
donucleases. They favor mitochondrial permeability tran-
sition pore (MPTP) opening at the inner membrane and
the rupture of the outer membrane, thus releasing cy-
tochrome c into the cytoplasm, activating caspases, and
originating apoptosis (43).

Camphor contains cyclic terpenes associated with he-
patotoxicity (44).

The active principles of Centella asiatica (asiatico-
side, madecassoside) are triterpenic compounds belong-
ing in the same family of vegetal hydrocarbons as the
diterpenes in Germander and Skullcap, the glycyrrhizin
triterpenic saponoside, and the cyclic terpenes of Cam-
phor. We hypothesize that damage produced by Centella
asiatica probably takes place through a similar mecha-
nism to that of these herbs, with induction of apoptosis
and death through an alteration of cell membranes. In this
respect, the liver biopsies of our patients showed marked
eosinophilic degeneration and cellular necrosis.

The etiological diagnosis of hepatotoxicity from
herbal remedies and medications is based on clinical and
chronological circumstantial evidences (45).

The gold standard is response to the re-administration
of the chemical compound, which is called rechallenge.
This must be produced in accidental circumstances, since
it may be dangerous, especially when an immune mecha-
nism is suspected. When positive (hepatic lesions devel-
op again), this diagnosis may be suggested (46).

In cases discussed here, we observed a clinical and
chronological sequence between consumption of Centel-
la asiatica and the development of hepatic lesions. More-
over, in cases 1 and 2 unintentional rechallenge was posi-
tive.

The histopathological alterations that accompany he-
patotoxicity from herbal remedies or medications have
been classified according to the predominant type of le-
sion (47). One of the most frequent forms is acute hepato-
cellular injury with marked necrosis of hepatocytes and
apoptosis, generally more intense in zones 2 and 3. It
may be accompanied by an inflammatory infiltrate sur-
rounding injured cells. There is a considerable increase of
transaminases with respect to alkaline phosphatase. This
may be related to mechanisms of dose-dependent, idio-
syncratic or immunological toxicity. The chronic form is
less frequent; it is associated with a more prolonged con-
sumption of the substance, and is responsible for about
1% of chronic hepatitis and cirrhosis (48,49).

In cases 1 and 3 the predominant lesion was of an
acute hepatocellular type. The presence of granulomas
and autoantibodies (ASMA and AMA) in case 1, and the
relatively short time between re-ingestion of the sub-
stance and the development of symptoms in cases 1 and
2, favor the possibility of an immune mechanism as a
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component of hepatotoxicity. These mechanisms have
been involved as part of the etiology of hepatotoxicity
from Germander (50) and herbs containing Skullcap and
Glycyrrhizin, such as Syo-Saiko-To (51). In these cases
were also observed the presence of autoantibodies and
granulomas. In case 2 (where there had been a more pro-
longed previous consumption of Centella asiatica) we
also observed a chronic hepatic injury associated with
cholestasis.

Undefined environmental factors and an individual
susceptibility associated with metabolic idiosyncracy
(which in cases of hepatotoxicity from chlorpromazine,
phenytoin, and Kava has been related to genetic defects
in hepatic metabolism) may predispose to the develop-
ment of hepatic lesions when ingesting herbal remedies
(52,53).

The treatment of hepatotoxicity due to herbal remedies
consists of product discontinuation and hepatic function
monitoring. In cases where hepatic insufficiency devel-
oped liver transplantation was performed (54,55).

N-acetylcysteine (NAC) has been used in hepatotoxic-
ity produced by Pennyroyal oil (56). It is a glutathione
precursor, which is the main antioxidant system of hepa-
tocytes. The active principle of Pennyroyal (pulegone
monoterpene) produces depletion of glutathione, thus fa-
voring oxidative stress and apoptosis.

Ursodeoxycholic acid (UDCA) has hydrophilic and
protective properties regarding membranes of hepato-
cytes. It is also a choleretic and immunomodulating
agent, and is used in diseases associated with cholestasis
(57).

UDCA prevents apoptosis and hinders increased per-
meability of the inner mitochondrial membrane by in-
hibiting the opening of MPTP. It binds to the pro-apoptot-
ic protein BAX, thus preventing its translocation towards
the mitochondrial membrane, and decreases the release
of cytochrome c, thus inhibiting caspase activation
(58.,59).

The use of inhibitors of the opening of mitochondrial
MPTP (like UDCA) in cases where there is apoptosis,
and of glutathione precursors (like NAC and S-adenosyl-
methionine) in cases of oxidative stress or glutathione de-
pletion have been suggested as therapeutic strategies in
cases of hepatotoxicity (60). A beneficial effect of
UDCA has been observed in hepatitis induced by amoxy-
cillin, non-steroidal anti-inflammatory drugs, and sul-
famide (61).

In the cases discussed here, where there was extensive
apoptosis in liver biopsies, the use of UDCA was associ-
ated with clinical improvement. However, we cannot rule
out the possibility that it was the discontinuation of Cen-
tella asiatica alone what brought about improvement as
observed.

Glucocorticoids have been used in severe hepatitis
(sometimes of granulomatous type) induced by medica-
tions (62,63). They have also been used in hepatitis asso-
ciated with immune phenomena produced by Kava (53),
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Ma-Huang (10) or Syo-Saiko-To (51). We decided to pre-
scribe them in case 1 due to the potential severity of the
histological and clinical history, and to its possible rela-
tion to immunological phenomena.

In conclusion, we believe that Centella asiatica should
be taken into account as a potential etiology of hepatic in-
jury associated with apoptosis and necrosis and, in some
cases, with the development of autoantibodies. UDCA,
because of its anti-apoptotic mechanism, may be useful
in the treatment of this condition. These findings should
be confirmed by other papers.
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RESUMEN

Introduccion: la hepatotoxicidad por hierbas medicinales es
reconocida cada vez maés frecuentemente. Centella asiética (Cen-
tella asiatica Linn Urban) es comercializada para mdltiples afec-
ciones. Sus principios activos son saponésidos pentaciclicos triter-
pénicos (asiaticésido, madecasosido).

Casos clinicos: presentamos 3 mujeres (61, 52 y 49 afios)
que presentaron ictericia después de consumir Centella asidtica
por 30, 20 y 60 dias. Analiticas respectivas: ALT: 1193, 1694 y
324 U/l; FAL: 503, 472 y 484 U/l; bilirrubina: 4,23, 19,89 y
3,9 mg/dl. La primera present6 ASMA 1/160 y AMA 1/320.

Diagnosticos anatomopatolégicos: respectivamente hepatitis
granulomatosa con marcada necrosis y apoptosis; hepatitis créni-
ca con transformacién cirrética e intensa actividad necroinflama-
toria y hepatitis granulomatosa.

Todas mejoraron al suspender Centella asigtica y con acido
ursodeoxicolico 10 mg/kg/dia.

La primera volvi6 a ingerir Centella asidtica, repitiendo las le-
siones. La segunda habia ingerido esta sustancia un afo antes.

Conclusiones: muchos vegetales sintetizan compuestos he-
patotéxicos. Camedrio, escutelaria y glicirricina poseen principios
activos di- o triterpénicos que pueden lesionar el higado promo-
viendo apoptosis y alterando membranas celulares. Hipotetizamos
que estos mecanismos pueden haber producido las lesiones aso-
ciadas a Centella asidtica. La presencia de autoanticuerpos y gra-
nulomas también favorecen un mecanismo inmunolégico. El &ci-
do ursodeoxicolico posee propiedades antiapoptéticas, aunque no
podemos descartar que la sola discontinuacion de Centella asidti-
ca haya determinado la mejoria de las pacientes.

Palabras clave: Hepatotoxicidad. Centella asiatica. Apoptosis.
Acido ursodeoxicolico.

INTRODUCCION

La hepatotoxicidad asociada a hierbas medicinales se
reconoce cada vez mas frecuentemente (1,2). En los alti-
mos anos ha aumentado el uso de estas sustancias en Oc-
cidente (3,4). Estas hierbas son percibidas como saluda-
bles, no asociandoselas a efectos toxicos (5).

El higado, encargado de su metabolizacion, es suscep-
tible al dafio que pueden producir las hierbas medicinales
(6).

Muchas hierbas provienen de Oriente, donde han for-
mado parte de la medicina tradicional de paises como
China y Japon (7,8). Aunque estas sustancias son consi-
deradas relativamente seguras, alrededor del 1% de los
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que las consumen pueden elevar las enzimas hepaticas
(9). Los compuestos mas conocidos relacionados con le-
siones hepaticas son Ma-Huang (10,11), Jin-Bu-Huan
(12,13) y Syo-Saiko-To (14). Han sido implicados en le-
siones como dano hepatocelular, hepatitis autoinmune,
hepatitis fulminante, hepatitis cronica y cirrosis.

La hierba Centella asidtica (Centella asiatica Linn Ur-
ban) proviene de Oriente, fundamentalmente India y Sri
Lanka. Durante milenios ha sido utilizada en la medicina
ayurvédica (15) para tratamientos de cicatrizacion de he-
ridas, lepra, como revitalizador psico-fisico y purificador
de la sangre (16-18).

Planta y extractos de esta hierba contienen principios
activos que son sapondsidos pentaciclicos triterpénicos:
principalmente asiaticosido (éster del 4cido asiatico y un
trisacarido) y madecasosido (éster del acido madecasico
y un trisacarido). Otras saponinas minoritarias son cente-
l16sido, brahmosido, brahmindsido y centellosaponinas
B, CyD (19-21).

Actualmente, Centella asidtica es utilizada en demen-
cias y trastornos cognitivos (22,23), en el tratamiento de
insuficiencia venosa cronica, de microangiopatia diabéti-
ca y de placas arterioesclerdticas (24,25), en patologias
dermatologicas como cicatrizacion de heridas y escaras
(26), prevencion de estrias del embarazo (27) y psoriasis
(28). Se comercializa para el tratamiento de obesidad y
celulitis (19).

La utilizacidon de Centella asidtica estaria relacionada
con la aparicion de efectos adversos, como dermatitis de
contacto (relacionada a sus principios activos, como el
madecasosido) (29-31) e infertilidad (asociada a isotan-
cunosidos y tancundsidos presentes en sus extractos)
(32). No hemos encontrado descriptos casos de hepatoto-
xicidad asociados a la ingesta de esta hierba medicinal.

A continuacidén presentamos tres casos clinicos de he-
patotoxicidad relacionados a la ingesta de Centella asid-
tica.

CASOS CLINICOS

Caso 1. Paciente femenina, 61 anos, sin antecedentes
patoldgicos. Consultd por dolor en hipocondrio derecho,
coluria, ictericia, astenia y artralgias generalizadas. Habia
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ingerido tabletas de Centella asidtica durante 30 dias
para bajar de peso. Al examen fisico destaco ictericia y
hepatomegalia dolorosa.

Analitica (Tabla I): destaco AST: 1020 U/I; ALT: 1193
U/l ; FAL: 503 U/l; bilirrubina total (BT): 4,23 mg/dl.
ASMA: 1/160; AMA: 1/320. Ecografia abdominal nor-
mal.

Tabla I. Analitica inicial de los casos clinicos presentados

Cason°1 Cason°2 Cason°®3
Hemoglobina (g/dl) 15 13,2 13
Leucocitos(mm?) 6000 5900 6400
VSG (mm/h) 3 22
Protrombina (TP) (%) 72 60 100
Glucemia (mg/dl) 75 83 84
Uremia (mg/dl) 10 12 22
AST (U/l) 1020 1287 260
ALT (U/)) 1193 1694 324
FAL (U/1) 503 472 484
YGT (U 152 260 184
Bilirrubina directa (BD) (mg/dl) 2,85 15,11 2,5
Bilirrubina indirecta (BI) (mg/dl) 1,38 4,78 1,4
Bilirrubina total (BT) (mg/dl) 4,23 19,89 39
Proteinas totales (PT) (g/dl) 6,44 6,6 6,2
Albdmina (ALB) (g/dI) 3,59 3,46 3,8
Gamma globulinas (yGLOB) (g/dl) 1,21 1,47 1,2
Colesterol (mg/dl) 141
Triglicéridos (mg/dl) 146
Acidos biliares totales (ABT) (umol/) 17
Anti-VHA IgM (-) ) )
Anti-VHA IgG () () )
Anti-VHC (-) () (-)
HBsAg () () ()
Anti-HBc (-) () ()
ANA () ) )
ASMA 1/160 () ()
AMA 1/320 (-) ()
Anti LKM, ) ) )

VSG: velocidad de sedimentacién globular. AST: valor normal hasta 40; ALT: v.n.
hasta 40; FAL: v.n. hasta 301; yGT: v.n. hasta 40; 4cidos biliares totales: v.n. has-
ta 6. ANA: anticuerpos antintcleo; ASMA: anticuerpos antimusculo-liso; AMA:
anticuerpos antimitocondriales; Anti LKM,: anticuerpos antimicrosomas higado-
rinoN.

Biopsia hepatica: hepatitis aguda granulomatosa, con
marcada necrosis celular y apoptosis (degeneracion eosi-
nofilica), principalmente en zona 3, acompanada de infil-
trado linfoplasmocitario (Figs. 1y 2).

Fue medicada con acido ursodeoxicolico (AUDC) 10
mg/kg/dia, evolucionando favorablemente. Dos meses
después, estaba asintomaitica y anictérica. Analitica:
AST: 23 U/l; ALT: 18 U/I; FAL: 191 U/L; yGT: 43 U/L;
BT: 1,18 mg/dl; TP: 100%; ASMA(-); AMA(-). Se sus-
pendid AUDC, persistiendo buena evolucién clinica y
analitica.

Siete meses mas tarde, vuelve a ingerir Centella asidti-
ca durante 2 semanas. Presentd dolor en hipocondrio de-
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recho, ictericia y astenia. Analitica: TP: 72%; AST: 413
U/l; ALT: 481 U/1; FAL: 383 U/l; yGT: 68 U/l; BT: 2,8
mg/dl. Serologias virales negativas. ANA, ASMA vy
AMA negativos.

Biopsia hepatica: lesiones similares a las de biopsia
anterior (Fig. 3).

Fue medicada con prednisona a dosis decreciente, co-
menzando por 40 mg/dia y AUDC 10 mg/kg/dia. Un mes
después estaba asintomatica y anictérica. Analitica: TP:
90%; AST: 16 U/l; ALT: 27 U/l; FAL: 238 U/l; yGT: 25
U/l; BT: 0,6 mg/dl. Se suspendid medicacion, persistien-
do buena evolucion clinica y analitica, en controles pos-
teriores durante mas de 8 anos. ASMA y AMA persistie-
ron negativos.

Caso 2. Paciente femenina, 52 ahos. Consultd por as-
tenia y anorexia seguidos de prurito, coluria, acolia e ic-
tericia. Al examen fisico destaco ictericia y hepatomega-
lia dolorosa de consistencia aumentada. Refiri6 ingesta
de tabletas de Centella asidtica, desde hacia 3 semanas,
para adelgazar. Relat6 haber presentado cuadro clinico si-
milar un afio antes, acompanado de elevacion de enzimas
hepiticas y serologfas virales negativas, al tomar Cente-
lla asidtica durante seis meses. En esa oportunidad, la ic-
tericia desaparecio después de un mes de suspender dicho
compuesto. No habia antecedentes de transfusiones san-
guineas, ni ingesta alcoholica o de otros farmacos, ni de
otras patologias.

Analitica (Tabla I): destaco TP 60%; AST: 1287 U/,
ALT: 1694 U/l; FAL: 472 U/l; BT: 19,89 mg/dl; ABT:
174 wmol/l. Ecograffa abdominal normal.

Biopsia hepatica: hepatitis cronica con transformacion
cirrotica, con colestasis e intensa actividad necroinflama-
toria, acompaiada de granulomas y de areas de necrosis y
degeneracion eosinofilica (Figs. 4 y 5).

Fue medicada con AUDC 10 mg/kg/dia evolucionan-
do favorablemente. Dos meses después estaba asintoma-
tica y anictérica. Analitica: TP 100%; AST: 32 U/I; ALT:
40 U/1; FAL: 221 U/l; yGT: 30 U/I; BT: 1 mg/dl; ABT:
1,82 umol/I.

La evolucion posterior fue buena, permaneciendo
asintomatica y no elevandose las enzimas hepaticas en
controles realizados durante mas de cinco afos.

Caso 3. Paciente femenina, 49 anos, sin antecedentes
patologicos. Consultd por dolor en hipocondrio derecho,
ictericia y astenia. Habfa ingerido tabletas de Centella
asidtica durante 2 meses para bajar de peso. Al examen
fisico destaco ictericia y hepatomegalia dolorosa.

Analitica (Tabla I): destaco AST: 260 U/I; ALT: 324
U/l; FAL: 484 U/l; BT: 3,9 mg/dl. Ecografia abdominal
normal.

Biopsia hepatica: hepatitis granulomatosa, con areas
de necrosis y degeneracion eosinofilica en zona 3, acom-
panadas de infiltrado linfoplasmocitario.

Fue medicada con AUDC 10 mg/kg/dia, evolucionan-
do favorablemente. Un mes después se encontraba asin-
tomatica y anictérica. Analitica: AST: 24 U/I; ALT:
33 U/l; FAL: 263 U/I; yGT: 39 U/l; BT: 0,8 mg/dl;
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TP: 100%. Se suspendid AUDC, persistiendo buena evo-
lucion clinica y analitica en controles realizados durante
un ano.

DISCUSION

Las hierbas medicinales pueden producir toxicidad en
diferentes tejidos (33). Muchos vegetales sintetizan alca-
loides y compuestos ciclicos para preservarse contra ani-
males que intentan alimentarse de ellos (34).

El higado metaboliza estas sustancias a través del cito-
cromo P450. En la biotransformacion se producen metabo-
litos que reaccionan con macromoléculas y danhan células
hepaticas, o generan neoantigenos que desencadenan daho
inmunoldgico (35).

Los terpenos son hidrocarburos ciclicos constituidos
por unidades de isopreno. Estan difundidos en el reino
vegetal, sobre todo en forma de derivados oxigenados
(alcoholes, aldehidos, acidos carboxilicos, ésteres)
(36,37). Los sapondsidos triterpénicos son heterdsidos
(formados por un carbohidrato y un grupo no glucidico o
aglicona) que pueden ser toxicos para los animales (38).
Alteran las membranas celulares interaccionando con su
capa lipidica y a través de su poder antiATPasa, pertur-
bando el transporte de sodio (39,40).

La glicirricina es un sapondsido triterpénico presente
en hierbas medicinales como Syo-Saiko-To, que ha sido
asociada a hepatotoxicidad. Las lesiones mas caracteristi-
cas han sido necrosis centrolobulillar y fibrosis en casos
de ingesta prolongada (14).

El camedrio (Teucrium Chamaedrys) es una hierba cu-
yos principios activos son furano-neo-clerodano-diterpe-
noides. Estos son metabolizados por CYP3A a metaboli-
tos reactivos que se unen de forma covalente a protefnas
y reducen la concentracion intracelular de glutation
(GSH). Aumenta la concentracion de calcio y se activa la
transglutaminasa, la cual forma agregados con las protei-
nas del citoesqueleto. El aumento de calcio activa endo-
nucleasas, fragmentando el DNA nuclear, favoreciendo
la apoptosis (41,42).

La escutelaria (Scutellaria Lateriflora) posee princi-
pios activos neo-clerodano-diterpenoides como las es-
cutelaterinas A, B y C. Estas son metabolizadas a com-
puestos reactivos por CYP3A. Producen deplecion
intracelular de GSH, aumento de calcio y activacion de
transglutaminasa y de endonucleasas. Favorecen la
apertura del poro de transicion de la membrana interna
mitocondrial (MPTP) y la ruptura de la membrana ex-
terna, liberandose citocromo c hacia el citoplasma, acti-
vandose las caspasas y ejecutandose la apoptosis (43).

El alcanfor contiene terpenos ciclicos asociados a he-
patotoxicidad (44).

Los principios activos de Centella asidtica (asiaticosi-
do, madecasosido) son compuestos triterpénicos pertene-
cientes a la misma familia de hidrocarburos vegetales que
los diterpenos de camedrio y de escutelaria, el sapondsi-
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do triterpénico glicirricina y los terpenos ciclicos del al-
canfor. Hipotetizamos que probablemente el dafio produ-
cido por Centella asidtica se lleve a cabo por un mecanis-
mo similar al de estas hierbas, con induccidn de apoptosis
y de muerte por alteracion de las membranas celulares.
En este sentido, las biopsias hepaticas de nuestras pacien-
tes mostraron marcada degeneracion eosinofilica y ne-
crosis celular.

El diagnostico etioldgico de hepatotoxicidad por hier-
bas medicinales y por farmacos se basa en evidencias cir-
cunstanciales cronologicas y clinicas (45).

El patron oro es la respuesta a la readministracion del
compuesto quimico, denominada recarga. Esta debe pro-
ducirse en circunstancias accidentales, ya que puede ser
peligrosa, sobre todo cuando se sospecha un mecanismo
inmunoldgico. Cuando es positiva (volviéndose a produ-
cir lesiones hepaticas) el diagndstico es muy sugestivo
(46).

En los casos que presentamos, pudimos observar una
secuencia cronoldgica y clinica entre ingesta de Centella
asidtica y aparicion de lesiones hepaticas. Ademas, en
los casos 1y 2, la recarga no intencionada fue positiva.

Las alteraciones histopatologicas que acompafan a la
hepatotoxicidad por hierbas medicinales o por farmacos
han sido clasificadas segtn el tipo de lesion predominan-
te (47). Una de las formas mas frecuentes es la injuria he-
patocelular aguda con marcada necrosis de hepatocitos y
apoptosis, generalmente mas intensas en las zonas 2 y 3
del lobulillo. Suele acompanarse de infiltrado inflamato-
rio rodeando a las células lesionadas. Existe un sensible
aumento de transaminasas con respecto a fosfatasa alcali-
na. Puede asociarse a mecanismos de toxicidad dosis-de-
pendientes, de idiosincrasia o inmunolodgico. La forma
cronica es menos frecuente, se asocia al consumo mas
prolongado de la sustancia y es responsable de alrededor
del 1% de hepatitis cronicas y cirrosis (48,49).

En los casos 1 y 3 la lesion predominante fue de tipo
hepatocelular aguda. La presencia de granulomas y de
autoanticuerpos (ASMA y AMA) en el caso 1, y el relati-
vamente corto periodo de tiempo entre la reingestion de
la sustancia y la aparicidon de sintomas en los casos 1y 2,
favorece la posibilidad de un mecanismo inmunologico
como componente de la hepatotoxicidad. Estos mecanis-
mos han sido implicados como parte de la etiologfa de la
hepatotoxicidad por camedrio (50) y por hierbas que con-
tienen scutellaria y glicirricina, como Syo-Saiko-To (51).
En estos casos también se observd la presencia de auto-
anticuerpos y de granulomas. En el caso 2 (donde habia
existido una ingesta anterior més prolongada de Centella
asidtica) ademas observamos un dafio hepatico cronico
asociado a colestasis.

Factores ambientales no determinados y una susceptibi-
lidad individual asociada a idiosincrasia metabolica (que
en casos de hepatotoxicidad por clorpromazina, fenitoina y
Kava, ha sido asociada a defectos genéticos en la metaboli-
zacidn hepatica) pueden predisponer a desarrollar lesiones
hepaticas al consumir hierbas medicinales (52,53).
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El tratamiento de la hepatotoxicidad por hierbas medi-
cinales va dirigido a la suspension del producto implica-
do y al control de la funcidon hepatica. En casos donde se
ha desarrollado insuficiencia hepatica se ha procedido a
un trasplante de higado (54,55).

La N-acetylcisteina (NAC) ha sido utilizada en la he-
patotoxicidad por aceite de poleo (56). Es precursora del
glutation, que es el principal sistema antioxidante de los
hepatocitos. El principio activo del poleo (el monoterpe-
no pulegona) produce deplecion de glutation, favorecien-
do el estrés oxidativo y la apoptosis.

El 4cido ursodeoxicolico (AUDC) posee propiedades
hidrofilicas y protectoras de las membranas de los hepato-
citos. También es colerético e inmunomodulador, siendo
utilizado en enfermedades que se asocian a colestasis (57).

El AUDC previene la apoptosis impidiendo el aumen-
to de la permeabilidad de la membrana interna de las mi-
tocondrias por inhibicion de la apertura del MPTP. Se fija
a la proteina pro-apoptdtica BAX, impidiendo su traslo-
cacion hacia la membrana mitocondrial y disminuye la li-
beracion de citocromo c inhibiendo la activacion de las
caspasas (58,59).

La utilizacion de inhibidores de la apertura del MPTP
mitocondrial (como AUDC) en casos donde se evidencie
apoptosis, y de precursores del glutation (como NAC y S-
adenosylmetionina) en los casos de estrés oxidativo o
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asociados a deplecidn de esta sustancia, han sido sugeri-
das como estrategias terapéuticas en los casos de hepato-
toxicidad (60). Se ha observado un efecto beneficioso del
AUDC en hepatitis producidas por amoxicilina, antiinfla-
matorios no esteroideos y sulfamidas (61).

En los casos que presentamos, donde existia una im-
portante apoptosis evidenciada en las biopsias hepaticas,
la utilizacion de AUDC se asoci6 a una mejoria clinica.
Sin embargo, no podemos descartar que la sola suspen-
sion de Centella asidtica haya determinado la mejoria
observada.

Los glucocorticoides han sido utilizados en hepatitis
severas (en ocasiones de tipo granulomatosas) produci-
das por farmacos (62,63). También se han usado en hepa-
titis, asociadas a fendbmenos inmunologicos, producidas
por Kava (53), Ma-Huang (10) o Syo-Saiko-To (51). De-
cidimos prescribirlos en el caso 1 debido a la potencial
severidad del cuadro clinico e histoldgico y a su posible
relacidon con fendmenos inmunoldgicos.

En conclusion, creemos que Centella asidtica deberia
ser tenida en cuenta como potencial etiologfa de dafno he-
pético, asociado a apoptosis y necrosis y —en algunos ca-
sos— al desarrollo de autoanticuerpos. El AUDC, por su
mecanismo antiapoptotico, podria ser de utilidad en su
tratamiento. Estos hallazgos deberan ser confirmados por
otros trabajos.
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