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Wihrend der Drucklegung dieser Arbeit
wurde uns eine Verdffentlichung iiber Fla-
vonoidaglyka bei Clerodendranthus spicatus
(Thung.) C. Y. Wu bekannt (8). Dieser Name
ist ein Synonym zu Orthosiphon spicatus. Be-
schrieben werden die Flavonoide Eupatorin
und Sinensetin sowie Scutellarein-6,7,4-tri-
methylether und Scutellarin-6,7-dimethylet-
her. Damit werden unsere Ergebnisse beziig-
lich der Scutellareinderivate bestitigt.
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The spice, garlic or Allium sativum, has
been employed for centuries as an herbal
or traditional medicine to treat infecti-
ous diseases (1,2). In the Peoples Re-
public of China, cloves of garlic are eaten
and concentrated extracts of garlic are
given intravenously to treat cryptococcal
meningitis (3) and a variety of viral infec-
tions. Although the anecdotal evidence
suggests that garlic extract has antiviral
properties, little scientific data is avail-
able to support these clinical impres-
sions. We found that garlic extract pro-
duced by the Shanghai Tenth Phar-
maceutical Factory possessed in vitro
antiviral activity against influenza B and
herpes simplex viruses but not against
coxsackie Bl virus.
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Methods

Influenza B/Lee/40 virus was grown in the al-
lantoic cavity of embryonated chicken eggs
and plaque counts were determined using a
modification of the method of Tobita (4,5).
Herpes simplex virus (HSV) type 1 was grown
in rabbit skin cells and plaque counts were de-
termined using the method of Lancz (6).
Stocks of coxsackie Bl virus were grown in
HeLa cells and plaque counts were deter-
mined using the method of Holland and
McLaren (7).

Garlic extract (30 mg in 2 ml sterile am-
pules) was obtained from the Shanghai Tenth
Pharmaceutical Factory, Shanghai, Peoples
Republic of China (Allitridium, Lot #781227
and 791219). Although the extraction proce-
dure is a commercial secret, factory scientists
report that it contains most of the biologically
active components of natural garlic including
diallyl thiosulfinate (allicin), diallyl disulfide,
and dially! trisulfite. We confirmed that the
major ingredient contained 2 sulfur atoms and
was allicin or a derivative of allicin by gas
chromatographic analysis.

In vitro experiments were performed to de-
termine the antiviral activity of the garlic ex-
tract against all three viruses. Experiments
were done in duplicate unless noted, and each
virus was studied on two to three separate oc-
casions using different ampules of garlic ex-
tract. The garlic extract was diluted serially in
phosphate buffered saline (PBS), pH, 7.5. As
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a control, PBS was mixed with virus stock. All
tubes were incubated at 37 C for 6 or 24 hours.
After incubation, tenfold dilutions of each
test mixture was made in PBS containing
0.25% bovine serum albumin. For each dilu-
tion of virus-garlic mixture or virus-PBS con-
trol mixture, 0.1 ml was inoculated onto ap-
propriate cell monolayers for plague assay.

To determine the toxicity of the garlic ex-
tract on the different tissue culture cell lines,
serial dilutions of the garlic extract were made
in PBS and 0.1 ml was inoculated onto the var-
ious cell monolayers. The cells were observed
for signs of cytopathic effect.

Results

It was found that concentrations of garlic
extract above 1.5 mg/ml produced
microscopic cell toxicity with cells
rounding, shrinking and dying. There-
fore, concentrations at or below this
value were always used in the antiviral
studies. Incubation of garlic extract at
concentrations of 0.15 mg/ml or greater
with influenza B/Lee/40 significantly re-
duced the infectivity titer of the in-
fluenza B/Lee virus. (P = <.0001, two
way analysis of variance) (Figure 1).
Garlic extract at concentrations of 0,015
mg/ml or higher significantly reduced the
infectivity titer of the herpes simplex
virus (P = <.001 one way analysis of var-
iance) (Figure 1). Significant antiviral
activity was found with either a 6 or 24
hour incubation. Garlic extract at con-
centrations as high as 1.5 mg/ml did not
reduce the infectivity titers of coxsackie
Bl virus. (Figure 1). In two separate ex-
periments no concentration of garlic sig-
nificantly reduced the infectivity titer of
coxsackie Bl virus. There were no dif-
ferences found between the two lots of
garlic extract.
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EFFECT OF GARLIC EXTRACT CONCENTRATIONS ON
INFLUENZA B, COXSACKIE B! AND HERPES SIMPLEX
TYPE 1 VIRUSES
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Fig.1. Graph based on average of three separate experiments for herpes simplex and influenza
B virus and two separate experiments for coxsackie B1 virus. All virus-garlic mixtures were in-

cubated at 37° C for six hours.

Discussion

The garlic extract possessed in vitro anti-
viral activity against influenza B virus,
herpes simplex virus type 1, but not

against coxsackie Bl virus. The antiviral
activity was found to occur at concentra-
tions below those that caused toxicity to
tissue culture cells. Hence, these antivi-
ral concentrations might be achieved in

man or animals without significant host
toxicity. Since our studies were done
only in vitro, further studies are needed
to determine whether garlic or garlic ex-
tracts possess significant antiviral activ-
ity in experimental animals or man.
Nevertheless, these studies lend cre-
dence to the historical usefulness of gar-
lic as an antiviral agent.

Acknowledgements

Supported by grants from the World Health
Organization, Office of the Dean of the Uni-
versity of New Mexico School of Medicine,
Research Service of Veterans Administra-
tion, USPHS and Biomedical Research Sup-
port Program, RR-08139-09.

We wish to thank John Graham, M.D., of
Professional Seminar Consultants, Inc., and
W. Dale Spall, Ph.D. for their help and assist-
ance on this project.

References

(1) Stoll, A., Seebeck, E. (1951) Adv. En-
zymol. 11, 377-400.

(2) Pasteur, L. (1858) Mem. Soc. Imp. Agr.
Art Lille Ser. 5, 13-26.

(3) Hunan Medical College, (1980) Chin.
Med. J. 93, 123-126.

(4) Tobita, K. (1975) Med. Microbiol. Im-
munol. 162, 23-27.

(5) Davis, L., Cole, L., Lockwood, S.,
Kornfeld, M. (1983) Lab. Invest. 48,
140-147.

(6) Lancz, G. (1979) Proc. Soc. Expt. Biol.
Med. 162, 238-240.

(7) Holland, J., McLaren, L. (1959) J. Bact.
78, 596-597.

Downloaded by: University of lllinois. Copyrighted material.



