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A Conservative Triple Antioxidant Approach to the
Treatment of Hepatitis C

Combination of Alpha Lipoic Acid (Thioctic Acid),
Silymarin, and Selenium: Three Case Histories

Burton M. Berkson!

ABSTRACT

O Background: There has been an increase in the number of adults seeking liver
transplantation for hepatitis C in the last few years and the count is going up ra-
pidly. There is no reliable and effective therapy for chronic hepatitis C since in-
terferon and antivirals work no more than 30% of the time, and liver transplant
surgery is uncertain and tentative over the long run. This is because, ultimate-
ly, residual hepatitis C viremia infects the new liver. Furthermore, liver trans-
plantation can be painful, disabling and extremely costly.

Q Treatment Program: The author describes a low cost and efficacious treatment
program in 3 patients with cirrhosis, portal hypertension and esophageal vari-
ces secondary to chronic hepatitis C infection. This effective and conservative
regimen combines 3 potent antioxidants (alpha-lipoic acid {thioctic acid], sily-
marin, and seleniumy) that possess antiviral, free radical quenching and immune
boosting qualities.

U Conclusion: There are no remarkably effective treatments for chronic he-
patits C in general use. Interferon and antivirals have less than a 30% response
rate and because of the residual viremia, a newly transplanted liver usually be-
comes infected again. The triple antioxidant combination of alpha-lipoic acid.
silymarin and sclenium was chosen for a conservative treatment of hepatitis C
because these substances protect the liver from free radical damage, increase the
levels of other fundamental antioxidants, and interfere with viral proliferation.
The 3 patients presented in this paper followed the triple antioxidant pro-
gram and recovered quickly and their laboratory values remarkably improved.
Furthermore, liver transplantation was avoided and the patients are back at
work, carrying out their normal activities, and feeling healthy. The author of-
fers amore conservative approach to the twreatment of hepatitis C, that is exceed-
ingly less expensive. One year of the triple antioxidant therapy described in
this paper costs less than $ 2,000, as compared to mor than $300,000 a year for
liver transplant surgery. It appears reasonable, that prior to liver transplant sur-
gery evaluation, or during the transplant evaluation process, the conservative
triple antioxidant treatment approach should be considered. If these is a signifi-
cant betterment in the patient’s condition, liver transplant surgery inay be avoid-

ed.
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A ccording to a recent article, the
number of adults seeking liver
transplants for hepatitis C infection will
skyrocket in the next 20 years [11].
About 10,000 Americans die from this
disease each year. Deaths are estimated
to increase because of the increasing risk
of infection, and the resulting cirrhosts,
portal hypertension, thrombocytope-
nia, bleeding from varices, and liver
cancer. Five years ago, 20% of these he-
patitis C patients were candidates for liv-
er transplantation and today the number
has mcreased to about 50%.

An estimated 4 million Americans are
infected with hepatitis C and many of
them are being evaluated for liver traus-
plant surgery. This expensive process
costs roughly § 300,000 during the first
3 months. and can be painful and inca-
pacitating. Add to this the thousands of
dollars for anti-rejection drugs and the
costs of more frequent visits to health
care facilicies. Of course some people do
require liver transplant surgery, how-
ever, the author believes that in many
cases, an effective alternative therapy
exIsts.

Often, patienss with progressive lie-
patitis C. who seck a more conservative
treatment, prior to surgery present to
our facility. These patients are treated
with a program that includes and com-
bines alpha-lipoic acid, silymarin and se-
lenium. Most patients recover quickly,
however, a few find it difficult to follow
a healthy nutritional and litestyle pro-
gram, or their condition is so far ad-
vanced that they go on to liver transplant
surgery. In this paper, the case histories
of 3 patients are presented.

BACKGROUND

More than 20 years ago, when the auth-
or was in medical and pathology train-
ing at 2 hospitals in Cleveland, Ohio,
he was assigned to 6 critical patients
who were suffering from acute hepatic
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necrosis secondary to hepatotoxic
mushroom poisoning. He ordered

thioctic acid (alpha-lipoic acid, ALA)
from the National Institutes of Health
and injected this antioxidant drug into
the patients. In spite of their highly
threatening condition the patients, as
measured by laboratory values and cli-
nical parameters, recovered quickly.
Dr. Fred Bartter (then Chief of Hyper-
tension and Endocrinology at the Na-
tional Institutes of Health) and the auth-
or were astounded by their recoveries
and went on to treat many more mush-
room poisoning patients. Over the
years, the author continued to treat ad-
ditional patients with other medical
conditions using ALA, and observed si-
milar results. The author has recently
added silymarin and selemum to the reg-
imen. In this paper he will discuss the
use of this triple antioxidant regimen in
the management ot 3 chronic hepatitis
C patients.

PATIENTS AND METHOD

The 3 basic antioxidants that were used
in this report are alpha-lipoic acid (thioc-
tic acid), silvmarin and selenium (se-
lenomethionine). The alpha-lipoic acid
product was manufactured by Asta Me-
dica at Frankfurt am Main, Germany.
The silymarin was a product distributed
by Now Foods of Bloomingdale, Tlli-
nots, and the selenium was encapsulated
by Metabolic Maintenance Products
Inc. of Sisters, Oregon.

The 3 patients were selected at ran-
dom from a group of approximately 50
chronic hepatitis C charts at the Integra-
tive Medical Center of New Mextco in
Las Cruces. Each patient was maintain-
ed on a dose of 600 mg of alpha-lipoic
acid a day in 2 divided portions of 300
mg. The silymarin dose was 900 mg per
dayin 3 divided portions of 300 mg. The
selenomethionine dose was 400 ug i 2
divided portions ot 200 pg.

Because alpha-lipoic acid depletes
some of the B vitamins, the patients were
prescribed 2 B-100 capsulesa day. Inad-
ditton, each patient also took between
1,000 and 6,000 mg of vitamin C, 400
[U of vitamin E, and a mineral supple-
ment. The patients were also requested
to eat a daily diet that included at least 6
servings of fresh vegetables and fruits,
only 4 oz or less of meat per meal, and 8
glasses of fresh water.

ZUSAMMENFASSUNG

Eine konservative dreifache antioxidante Methode zur Behandlung
von Hepatitis C. Eine Kombination von Alpha-Liponsiure (thioctic
acid), Silymarin und Selenium: Drei Krankenberichte

Q Hintergrund: Es gibt im Allgemeingebrauch keine bemerkenswert erfolgrei-
che Behandlung von chronischer Hepatitis C. Interferon und Virostatika ha-
ben weniger als eine 30prozentige Ansprechsquote, und wegen der zuriick-
bleibenden Virimia wird meistens eine neu transplantierte Leber wieder infi-
ziert.

Q Behandlungsprogramni: Die dreifache antioxidante Kombination von Alpha-
Liponsiure, Silymarin und Selenium wurde fiir eine konservative Behandlung
von Hepatitis C gewihlt, denn diese Stoffe schiitzen die Leber vor freier radi-
kaler Beschiidigung, erhdhten das Niveau anderer fundamentaler Antioxidan-
zien und hindern virale Fortpflanzung. Die drei Patienten, die in dieser Ab-
handlung geschildert werden, folgten dem dreifachen antioxidanten Pro-
gramm, sie erholten sich rasch, und ihre Laborwerte verbesserten sich beacht-
lich. AuBerdem wurden Lebertransplantationen vermieden, die Patienten ar-
beiten wieder, fiihren ein normales Leben und fithlen sich gesund.

Q SchluBfolgerung: Der Autor bietet eine konservativere Methode zur Be-
handlung von Hepatitis C, die wesentlich billiger ist. Ein Jahr der dreifachen
antioxidanten Behandlung, die in dieser Abhandlung beschrieben wird, kostet
weniger als $ 2000, eine Lebertransplantation kostet im Vergleich mehr als
$ 300.000 im Jahr. Es scheint verniinftig zu sein, bevor eine Lebertransplanta-
tionsoperation in Erwigung gezogen wird oder wihrend der Bewertung einer
Lebertransplantationsoperation die konservative dreifache Behandlung zu er-
wigen. Wenn es eine beachtliche Verbesserung im Befinden des Patienten gibt,
kann eine Lebertransplantationsoperation vermieden werden.

Schliisselworter: Hepatitis C - Behandlung - Antioxidant * Alpha-Liponsiure
- Thiotic acid - Silymarin - Selenium
Mecd Klin 1999;94:Suppl I11:84-9.

[t was also suggested that the patients
reduce theirstress levels, and take partin
an exercise program that included at
least a 1-mile walk 3 times a week. The
patients followed the nutritional supple-
ment program carefully, however, it is
not clearly known whether the other

regimens were correctly followed.

CASE STUDIES

U Patient 1

Mrs. M. P.is a 57-year-old woman who
aquired hepattis C after a blood trans-
fusion during surgery about 10 vears
ago. She did not eat a nueritious diet and
did not live a very healthy life style at
that time. About 3 years ago, she became
very fatigued and nauseous, and was
diagnosed with non-A, non-B hepatitis.
She was treated with conventional ther-
apies and continued to degenerate into
a poorer state of health. About 3 years
ago she was diagnosed with chronic he-

paticis C, cirrhosis, portal hypertension.
esophageal varices, and thrombocyto-
penia, and treated with steroids and in-
terferon. She did notimprove. Her AFP
(alpha-fetoprotein) level became elevar-
ed (16.1) and a mass was located in her
liver. Mrs. M. P. was told that the mass
was probably cancer and that there was
no hope.

Mrs. M. P. presented at our office last
year appearing fatigued, weak, pale, and
her abdomen was grossly enlarged. The
abdominal distention was due to ascites.
She was administered oral furosamide (40
myg) and potassium chloride (10 meq)
with a balanced diet and wholesome life
style. She lost almost 30 1b of fluid in 1
month. Mrs. M. P. was treated with 600
mg of oral alpha-lipoic acid in 2 divided
doses (300 mg), 900 mg of silymarin in 3
divided doses (300 mg), and 400 pg of se-
lenium a day. A premium B complex vi-
tamin was added to her regimen because
alpha-lipoic acid depletes the body of



86

Berkson BM.
Triple Anuoxidant Approach to the Treatment of Hepatitis C
Med Klin 1999;94:Suppl 111:84--9

thiamin, biotin and other B vitamins.
Adequate amounts of vitamin C (2,000
mg), vitamin E (800 IU), Coenzyme
Q10 (300 mg), and basic mineral supple-
ments were also prescribed. Figures 1 and
2 track the favorable changes in her ALT
levels and her AFP levels. Today, Mrs.
M. P. is working 8 hours a day, feels
healthy, looks good, and is not tired. She
1s free of the signs and symptoms of a se~
rious chronic hepatits C infection.

(J Patient 2

Mis. P. P. is a 49-year-old woman who
was infected with hepatitis C following
a blood transfusion prior to trauma sur-
gery more than 10 years ago. During
surgery, her spleen was excised because
1t was lacerated.

About 3 years ago, a liver biopsy was
performed that showed moderate cirrh-
osts with active inflammation. As a re-
sultof this pathology, Mrs. P. P. wenton
to develop portal hypertension with
esophageal varices. She never acquired
thrombocytopenia  because of the
splenectomy, and did not show an ele-
vated AFP. Mrs. P. P. was treated with
interferon therapy without any satisfac-
tory results. She was told that her condi-
tion was hopeless and that a liver trans-
plant was her only option. Her health
continued to decline and she presented
at our office with fatigue, anxiety, and
insomnia.

Mrs. P. P. was prescribed 600 mg of
alpha-lipoic acid each day in 2 divided
doses (300 mg each). To that, was added
silymarin (900 mg/day) and selenium
(400 pg/day). To combat the anxiety
and insomnia, 0.5 mg of aprazolam was
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Figure 3. SGPT (ALT) levels in patient 2.
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Figure 1. SGPT (ALT) levels in patient 1.

prescribed, as needed at bedtime. Mrs.
P.P. was put on our balanced health and
lifestyle program, and within 7 months
regained her health. Figures 3 to 5 trace
the favorable changes in her ALT levels,
viralload and platelet levels. She is doing
very well today and is working at a ar-
duous job and playing at sports without
any fatigue or other symptoms of serious
disease.

J Patient 3

Mrs. L. M. is a 35-year-old mother of 3
children who developed hepatitis C sec-
ondary to a blood transtusion during
the birth of her baby girl 13 years ago.
Three years ago she became ill and was
diagnosed with cirrhosis of the liver,
portal hypertension, and esophageal va-
rices. As a result of the portal hyperten-
sion, she developed splenomegaly and
thrombocytopenia. Mrs. L. M.’s hepato-
logist sent her to the university hospital
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Figure 4. Viral load in patient 2.
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Figure 2. AFP levels in patient 1.

for liver transplant evaluation. When
she presented to our office, she was an-
xious, tired, and pale, and complained of
constant pain in the regions of her liver
and spleen. Mrs. L. M.’s fasting blood
sugars were in the 300 mg/dc range. She
did not have hyperglycemia prior to the
hepatitis C infection, Mrs. L. M. decid-
ed that prior to the liver transplant sur-
gery, she wanted to investigate a more
conservative treatment regimen.

Mrs. L. M. was prescribed alpha-hi-
poic acid (600 mg), silymarin {900 mg),
and selenium (400 pg) per day with sup-
portive supplements. She was encour-
aged to follow a healthy life style program
with a 2,000-calorie diabetes diet. With-
in 2 weeks she began to feel much bet-
ter and recovered quickly. Her blood
sugar tell into the normal range and the
pain in her hiver and spleen ended. She
became energized and was able to do her
normal work as a housewife. She return-
ed to college the next semester earning
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Figure 5. Platelet levels in patient 2.
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Figure 6. Fasting blood sugar levels in patient 3.

a 3.8 grade point average (A). Figures 6
and 7) trace her favorable progress.

DiIscUSSION

ALPHA-LIPOIC ACID

Alpha-lipoicacid (ALA) isasmall organic
molecule with a disulfide bond. Itisasu-
perb antioxidant that is soluble in both
water and tat. ALA is an imposant coen-
zyme for the production of acetyl coen-
zyme A. Dihvdrolipoicacid (DHLA), it’s
reduced form, is an electron donor that
recycles other fundamental antioxidants
(vitamin C, vitamin E, and glutathione).
ALA and DHLA are superb free radical
scavengers themselves because they neu-
tralize peroxyl radicals [36], hydroxyl ra-
dicals [39] and singlet oxygen [38].

ALA 15 also a metal chelator that re-
moves mercury from tissues [17], pre-
vents calcium oxalate crystals from for-
ming in the kidneys [21], chelates cop-
per [28], and removes arsenic [18].

Lately, there has been a great explosion
in ALA research. The lipoic acid/dihy-
drolipoic acid redox couple inhibits viral
replication by stabilizing the NF«B tran-
scription factor [4], blocks the develop-
ment of cataracts [24], protects the kid-
ney from aminoglycoside damage [35],
insulates the pancreatic islet cells from in-
flammatory assault [7], inhibits thy-
mocyte apoptosis {8], and stimulates the
production of helper T cells [15]. In ad-
dition, the toxic side effects of cancer
chemotherapy can be attenuated with
the use of ALA [5] and it protects bone
marrow from free-radical damage secon-
dary to 1onizing radiation [33].

Numerous other studies show that
ALA is useful for the treatment of diabe-
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Figure 7. SGPT (ALT) levels in patient 3.

tes mellitus and syndrome X because it
increases cellular glucose utilization [19]
and significantly reduces insulin resis-
tance [12, 20].

Diabetic neuropathy originates from
a decrease in blood flow to various
organs. This results in an accumulation
of free radicals that can destroy nerve
function. In one study, ALA brought
about a significant reduction of neuro-
pathic symptoms in 23 patients [46].
This was accomplished by abolishing
the products of lipid peroxidation and
increasing the entrance of glucose into
the cell [27].

Due to ALA’s lipophilic characteristics,
it can cross the blood-brain barrier quite
easily and can scavenge free radical toxins
in the central nervous system. Both ALA
and DHLA protect animals from neuro-
nal death following laboratory-induced
cerebral ischemia and reperfusion exper-
iments [9, 16, 32]. This effect is explain-
ed by the fact that ALA greatly increases
glutathione levels in nervous tissue, thus
protecting the nerves from the toxic
products of oxidation.

For many years, ALA was used as a
treatnient for liver disease. As of yet, how-
ever, there are not many papers on this
subject, and some studies used entirely
sub-therapeutic doses [25].

Ethyl alcohol (ETOH) damages the
liver by several mechanisms that ulti-
mately lead to the proliferation of innume-
rable free radicals. These toxins damage
the cell membranes by lipid peroxida-
tion. [thasbeenreported that ALA lowers
the levels of ETOH metabolic break-
down products, and in consideration of
this ALA may be an effective treatment
for alcohol induced hepatitis, early cir-
rhosis, and alcoholic coma [23, 37].

In the late 1960’s and 1970’s, there
were several studies describing the suc-
cessful treatment of hepatotoxic mush-
room poisoning with intravenous
ALA [22, 47]. National Institutes of
Health studies reported the survival of
73 out of 79 seriously poisoned patients
[3, 6]. In America, interest in the use of
ALA for hepatotoxic mushroom poison-
ing, and liver disease in general, was in
the main lost, because of the growing
fascination with liver transplantation as a
proposed “standard of care” treatment
for serious liver disease.

SILYMARIN

Silymarin is the mixed extract of the milk
thistle plant (Silibum marianum) and has
been used for hundreds of years as a treat-
ment for liver disease. In the late 1960’s
and 1970’s it was extensively used for se-
rious hepatotoxic mushroom poisoning
with excellent results [43]. Ithas been de-
monstrated to be a proficient antioxi-
dant, protecting the liver by neutralizing
dangerous hydroxyl radicals, superoxide
ions and hypochlorous acid. In this way
silymarin neutralizes the toxins that des-
troy the cellular membrane systems and
the hepatocyte’s genetic material [10, 26,
41]. Silymarin, like ALA, increases cellu-
lar glutachione levels and decreases tumor
promoter activity [1, 30].

Human viral hepatitis studies with si-
lymarin demonstrate quicker norma-
lization of liver enzymes, expeditious
reduction of bilirubin levels, and shorter
hospitalstays [31]. In addition, silymarin
has been shown to be an effective ant-
idote for toluene and xylene toxicity,
and drug overdoses [14, 29, 40]. Alco-
holic and other chronic liver disease pa-
tients lowered their liver enzymes,
decreased their levels of procollagen III,
and improved the histology of their liv-
ers with daily oral administration of si-
lymarin [2, 13, 34]. Taking this intelli-
gent reasoning into account, silymarin
offers another effective treatment choice
for serious liver disease.

SELENIUM

Selenium (Se) is an essential metal that is
required for normal antioxidant meta-
bolism, reproduction and thyroid func-
tion. It is also an important coenzyme
for the glutathione peroxidase detoxifi-
cation system. Because of this, selenium
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neutralizes peroxides that proliferate
under oxidative stress and consequently
protects cell membranes from free radi-
cal damage.

Selentum often combines with amino
acids and forms selenoproteins. Viruses
might benefit from being directly involv-
ed in this selenoprotein encoding process
by monitoring selenium levels in the cell.
Consequently, this viral behavior could
act as a barometer for increasing or
decreasing viral reproduction. If cellular
selenoprotein levels fall, the virus might
become more active and produce more
viruses that attack new cells. If seleno-
protein levels rise, the virus may remain
in a dormant state for longer periods of
time or remain permanently dormant.

Research papers have reported that
RNA viruses, including hepatitis C vi-
rus, encode selenium-dependent gluta-
thione peroxidase genes. In view of this
concept, it 1s entirely possible that a spe-
cific viral gene could generate a seleni-
umsshortage in the host. And in this way,
a selenium deficiency could stimulate
viral proliferation and thus promote the
progression of hepatitis C. To continue,
in that case, the addition of selenium
might actas a “birth control pill” tor the
virus, and thus slow down it reproduc-
tive mechanisms. According to several
mvestigators this could give the immune
system a chance to control the hepatitis
C, or HIV disease process [42, +43].

CONCLUSION

There are no remarkably effective treat-
ments for chronic hepatitis C in general
use. Interferon and antivirals have less
than a 30% response rates and liver
transplantation is uncertain and tenta-
tive. This is partially due to the residual
viremia; the newly transplanted liver ul-
timately becomes infected again [44].

The triple antioxidant combination
of alpha-lipoic acid, silymarin and se-
lenium were chosen for a conservative
treatment of hepatitis C because these
substances protect the liver from free ra-
dical damage, increase the levels of other
fundamental antioxidants, and interfere
with virus proliferation. The 3 patients
presented in this paper followed the tri-
ple antioxidant program and recovered
quickly from this potentially devastating
viral infection. Furthermore, liver trans-
plantation can be painful, disabling, and
extremely costly.

The author offers a more conservative
approach to the treatment of hepatitis C,
that 1s exceedingly less expensive. One
year of the triple antioxidant therapy de-
scribed in this paper costs less than
$ 2,000, as compared to more than
$ 300,000 a year for liver transplant sur-
gery. It appears reasonable, that prior to
liver transplant surgery evaluation, or
during the transplant evaluation process,
this conservative triple antioxadant treat-
ment approach should be considered. If
there is a significant betterment in the
patient’s condition, liver transplant sur-
gery may be avoided.

R EFERENCES

1 Agrawal R, etal. Inhibitory effect of silymarin, an anti-he-
patotoxic lavenoid on 12-O-tetradecanoylphosbol-1 3-
acetate-tnduced epidenmal omithine decarboxylase ac-
tvity and mRINA in SENCAR mice, Carcinogenesis
1994 15: 1099103,

. Albreche ML Frerick H, etal. Therapy of toxic liver pi-

thologies with Legalon. Z Khn Med 1992:47:87-92,

Bartter F. Berkson B, et al. Thioctic acid in the treatnent

of poisoping with alpha-Amanitin, In: Faulstich H, eral.,

eds. Ananita toxins and pooning. Baden-Baden: Witz-
strock, JOR0:197-202.

Bauer A, Harrer T, et al. Alpha lipoic acid is an effective

nhibitor of human inpwmodeicieney virus rephicanon.

Klin Wochenschr 1991:69:722-4.

L Berger Voet b Influence of thioctie acid on the chemo-
therapeutic efticacy of evelophosphamide and vineristine
sultate. Arzuein Forsch 1983:33:1286-8.

. Berkson B Treanment of four delayed mushroom poiso-

19

“

+

wy

ntng patienes with thioctic acid. Ine Faulstich Hoetal. eds.
Amunita toxins and poisoning. Baden-Baden: Wiz
strack, 1980:203-210,
. Burkhare V. Koike T., ctal, Dihydrolipoic acid protects
sells from inflammuatory atcack. Agents and
nti-5.

~

pancreaticisle
Actions 1993

8. Bustanante J, Slater AL et al. Antioxidaut inhibition of
thymovyte apoptosis by dihydrolipuic avid. Free Radicals
Biol Med 1993:19:

9

. Cao X, eral. The free radical scavenger alpha-lipoic acid.
Protects against cerebral ischen
werbils. Free Radicals Res (Y93,
Carint R, Lipid peroxidation and irreversible damage in

reperfusion injury in
:363-74,

!

rac hepatocyte pratection by the silvbin-phospho-lipid
complex  [d3 1016, 1992:43;
20115,

. Donohue M. Hepatits C refated liver rransplants will sky-
rocket. Family Practice News [999:Marcir {5:32.

. Estrada D, Ewart H, et al. Stmulation of glucose uptake

Biochem  Pharmacol

19

by the natural coenzyme alpha-lipoic actd/thioctic acid.
Dabetes 1996;43:1798-804.
. Ferenci P, Dragosies B. etal. Randomized controlied i~

al of sitymann treaoment in patients wich cirrhosis of the li-
ver. ] Hepatol 1989;9:105~13.

. Fintelmann V. Postoperatives Verhalien der Serumicholi-
nesterase und anderer Leberenzyme. Med Klin 1973:68:
804,

. Fuchs J. Schofer H, et al. Studies on lipoate effects on

blood redox stace in human inumunodeticiency virus in-

fected patients. Arzneim Forsch 1993:43:1359-62.

Greenunyre [T, Garcta-Osuna M, Greene J. The endo-

genous cofactors, thioctic acid and diliydrolipoic acid are

neuroprotective againse NMDA and malonic acid fesions

of striatum. Neurosct Letr 19945 171:17-20.

- Gregus Z, Stein A, et al. Effects of lipoic acid on biliary
excretion of glutathione and metals. Toxicol Appl Phar-
macol 1992:1 [4:88-96.

8. Gronnert R, The effect of DL-alpha bpoic acid on heavy

metal intoxicatgon in mice and dogs. Arch Biochem Bio-
phys 1960:86:190-3.

-

&

16.

3

19, Haugaard N, Haugaard E, et al. Stimulation of glucose
utilization by thioctic acid in rat dinphragm incubated in

5836,

20. Jacob S, Henriksen E, et al. Enhancenient of glucose dis-
posal in patients with type 2 diabetes by alpha-lipoic acid,
Arzneim Forsch 1995:45:872—4.

21. Jayanthi S, eral. Effects of DL alpha-lipoic acid in gly
late-induced acute lichiasis. Pharmacal Res 1992:3(0-
281-8.

22. Kubicka J. Traiterent des empoisonnements fongiques
phalleidinens en Tchecoslovaquie. Acta Mycol 1968:4:
373.

23. Loginov A, Nilova T. et al. Pharmacokinetics of lipoic
acid preparations and their effects on ATP synthesis, pro-
cesses of microsomal and cytosole oxidation in human he-
patocytes during tiver damage. Pharmacol Toxicol 1989;
52:78-82.

24. Maitra 1, Serbinova E, et al. Alpha lipoic acid prevents
butathione sulfoximine-induced cataract  formation
in newborn rats, Free Radicals Biol Med 1995;18:
823-9.

25, Marshall E, Graa] I, et al. Treatment of alcohol related
Tiver disease with thioctic acid. Gur 1982:23: 108893,

26. Mira L, eral. Scavenging of reactive oxygen species by si-

libinin dibentisuccinate, Biochem Pharmacol 1994:48:
753-9.

. Nagamatsu M, Nickander K., et al. Lipoic acid improves

nerve blood flow, reduces oxidative stress, and improves

vitro. Biochem Biophys Acta 1970:2

]
~

distal nerve conduction in experimental diabetic neuro-
pathy. Diaber Care 1993:18:1160-7,

28, Ou P, Tritschler H, et al. Thioctic (lipoic) acid: a thera-
pentic metal-chebiting toxidan? Biochem Phann
1995:50:1 230,

29, Palasciano G.oet 4l The effect of silvonarin on plsma

levels of malondialdehyde i pavents recetving ang term
creaoient with psvchotropic drugs. Cure Ther Res
1994;33:337-45.

30, Pietrangelo AL etal. Antoxidant activiey ofsilybin in vivo

during fong term iron overload in rats. Gastroenterology
1993 109 19414,
31, Plomeenx G, eral. Flepatoprotector action of vlvimann in

human acute viral hepatins, Ine Res Commun Syst
1977:5:239,

2, Prehin J. Karkoudy C. et al. Dibvdrolipoic acd reduces

-
S

newronal injury atter cerebral chemia, Cereb Blood
Flow Metab 1992:12:78-87

- makrshnan N, Wolte N Carravas G Radioprotecton
ot hematapoietic trstes in urice by fipote acid. Radiat Res
1942: 130:360~3,

34, Salmi HL Sarna S, Effece of silymarin on chemical, func-
tional and morphological alteratons of the liver. A douable
bhind study. Seand | Gastroenterol 1982 17-21.

L Sandbya Poctal Role of DL alpha-lipoic actd in gen-
tmycin-induced  nephrotoxicity. Mol Cell Biochem
1995, 145: 117,

. Scotr B, Aruoma O, et al. Lipow actd and dibydrohpoice
acid as antioxidants: A critical evaluagion. Free Radicals
Res 190420011933

37. Shigeta K. et al. Stady of the serum level of thioctic acid

in various discases. J Vitaminol 1961:7:48-52.

38, Stary . Jindal S, e al. Oxidation of alpha-lipoic acid. )

Orvgan Chem 1973:40:58-02.

39. Suzuki Y, Tsuchiva M, Packer L. Thioctic acid and dihy-

drolipoie acid are novel antioxidants which interact with

[
T

b1

R!

=

reactive oxvgen species. Free Radicals Res Comniun
199115 .

. Szilard S, eral. Protective ettect of Legalon in workers ex-
posed to organic solvents. Acta Mod Hung 1988:45:
249-506.

. Takahara E, etal. Stimulacory effects of silybinin on DNA
synthesis in partially hepatectomized ratlivers. Non-resp-

Kt

4

onse in epatoma and other malignant cell lines. Biochem
Pharmacol 1986:35:538—41.

. Taylor EW, Cox A, etal.. Nutrition HIV and drug abuse:
the molecular basis of a unique role tor seleninm. f AIDS
Hum Retrovirol {in press).

43, Vogel G. The anti-Amanita eftect of sihymarin. In: Faul-
stich H, etal,, eds. Amanita toxins and poisoning. Baden-
Baden: Witzstrock, 1980: 180187,

44, Younossi Z, etal. Agreement in pathologic interpretation
of liver biopsy specimens in posttransplant hepatitis C in-
tection. Arch Pathol Lab Med 1999;123: 1435,

43, Zhang W, Ramanathan C$ et al. Selenium-dependent
glutathione peroxidase modules encoded by RNA viru-
ses. Biol Trace Elenient Res (in press).

4+
2




Berkson BM.
Triple Antioxidant Approach to the Treaument of Hepatitis C
Med Klin 1999;94:Suppi {11:84-9

89

46. Ziegler D, Mayer P, et al. Effekee ciner Therapie mic al-
pha-l iponsiure gegentiber Vitamin Bl bei der diabeti-
schen Neuropathie. Diab Stoffiv 1993;2:443-8.

. Zulik R, Kassay S. The role of thioctic acid in the treat-
ment of Amanita phylloides intoxication, In: Faulstich H,
et al.. eds. Amanita toxins and poisoning. Baden-Baden:
Wiezstrock, 1980:192—6.

4

~

Address for Correspondence:

Burton M. Berkson MD, MS, Ph.D.,
Integrative Medical Centers of New Mexico
and Applied Biology (EPPWS Depart-
ment),

New Mexico State University,

741 N. Alameda Blvd.,

Las Cruces, New Mexico, 88005, USA,

Fon (+1/505) 524-3720
Fax -3721,
e-mail: burt@zianet.com



