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Table 1. Susceptibility of HL-CZ to influenza virus infection
antigen detection day(s) of post-infection

HA or IFA* virus strain 1 2 4 6 8
extra- influenza A + ¥ — — — -
cellular influenza B — — — — —

(HA) control — — — - —
intra- influenza A A ++ ++ + +
cellular influenza B =+ - — — —

(IFA) control — - — — —

*HA =hemagglutination with 0.5% guinea pig RBC at 25°C.
IFA =immunofluorescence staining with specific influenza A and B virus NP monoclonal antibodies (indirect method).

**+represent a trace of positive result.

Table 2. The viable cell count of HL-CZ cells treated with different concentrations of Chinese herb extracts

concentration of day(s) of cultivation

Chinese herb extracts 0* 1 2 3 4 5
1:100 95.4** 98.0 96.4 97.8 96.7 93.6
150 95.7 93.8 94.9 87.5 82.1 80.7
Garlic 1:20 96.4 95.6 095.8 91.2 91.9 79.2
stock; 1:10 96.8 87.1 63.8 19.7 8.3 9.8
(1:5 dilution) I:¥ 93.9 81.3 39.7 16.1 15.5 15.7
0.1 98.3 98.6 100 98.4 99.3 98.6
1.0 96.8 95.5 98.2 99.1 97.2 96.9
2.0 98.1 97.5 97.0 96.8 93.5 80.7
A. formosanus 3.0 04.6 95.5 82.6 59.0 48.6 16.8
stock: 4.0 87.5 8&.5 89.7 25.0 12.5 0.9
(10 mg/ml) 5.0 96.7 93.0 64.1 22.8 14.4 6.8
HL-CZ (CCC-3) 98.5 98.4 95.7 9%.1 98.2 98.8

*The cells were counted before treatment of extracts at the beginning of experiment.

**viability of the cells(%)
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Figure 2. The effect of garlic extract on growth curve of HL-CZ cells.
*The extracts (1:10 and 1:50 dilution) were added at the beginning of experiment.
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Figure 3. The effect of extract of 4. formosanus Hay on growth curve of HL-CZ cells.
*The extracts (4 and 2 mg ml) were added at the beginning of experiment.
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Yo o [ PU IR H R B A R MR R 5 6
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AR 5% S B 88 I FE (PCR) M i@ A BUFiLAT
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e, 721, 027 B8 E %1 (base pair,bp)iz HIFDNA ZE
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Figure 1. Whole plant of Arnoectochilus formosanus

Hay (from tissue cultrue).

Figure 4. Photographs of immunofluorescence staining (McAb specific to viral HA) of HL-CZ cells inoculated
with virus stock (control, Left) and garlic extract treated virus solution (Right) at 9 hours post-inoculation.
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Table 3. Immunofluorescence positive rate of HL-CZ cells with different inoculation of extracts.

Time course Virus control Garlic® A. formosanus® Amantadine®
of post- -
moculation NP HA NP HA NP HA NP HA
I hr 10.5 37.5 7.1 14.7 5.1 21.8 8.2 22.9
3 hrs 10.1 20.7 7.5 23.2 10.2 12.6 7.1 16.1
5 hrs 19.5 30.4 11.6 10.3 10.7 14.1 9.4 8.1
7 hrs 33.3 59.7 17.3 19.8 19.5 33.1 17.1 10.4
9 hrs 57.7 66.8 22.2 14.5 32.5 25.3 27.7 39.6
12 hrs 48.1 75.0 19.6 22.8 35.8 36.0 29.4 51.8
24 hrs 57.1 59.2 18.4 13.0 30.8 26.1 32.6 32.8
48 hrs 65.3 75.2 21.7 25.0 61.7 35.5 26.5 38.1

*The used concentration (MCCs) of garlic, A. formosanus Hay and amantadine were 1:10 dilution, 4 mg/ml anc 0.53

mM, respectively.
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Figure 5. The product of HA1 gene amplification by
PCR analyzed by agarose gel electrophoresis. Lane
I: cell lysate of virus-infected cells (12 hrs post-in-
oculation); Lane 2: blank; Lane 3: DNA marker
(phi-X 174); Lane 4: cell lysate of control cells;
Lane 5 and 6: 0.25 ml and 0.5 ml of wirus stock
(HA unit=—64), respectively.
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ABSTRACT

Influenza A virus was selected for anti-virus
study with a garlic extract and a Chinese herb,
Anoectochilus formosanus Hay. The virus was 1n-
oculated into the human promonocyte cell line.
HL-CZ., which had been estabished in this labo-
ratory. The infected cells have shown viral anti-
gens detected by immunofluorescence staining
with both monoclonal antibodies against virus
nucleoprotein (NP) and hemagglutimn (HA)
after 1-3 days of virus inoculation. This 1 vitro
virus culture system was used as a tentative mo-
del for evaluating anti-virus activity of Chinese
herbs.

The relative minimum concentration of c¢y-
totoxicity (MCC) of the herb preparation to the
HL-CZ cells was observed and determined du-
ring 7 days of cultivation. The MCCs tested for
garlic and A. formosanus Hay extracts were 1:10
dilution (from the onginal package of garlic es-
sence) (10% w/v) and 4.0 mg/ml, respectively. In

several experiments, the average number of cells
infected with the influenza A virus was 59.7%;
those of the cells simultaneously treated with
sub-MCC of garlic, A. formosanus Hay and
amantadine solutions were 19.4%. 33.6%. and
30.6%. respectively. These results suggest that
the expression of influenza viral amtgens n cells
was partially inhibited by the component in the-
se herb extracts. In addition, the replication of
viral RNA was measured by polymerase chain
reaction (PCR) after the HA1 region of viral he-
magglutinin gene was converted into cDNA with
reverse transcription. It was shown that wviral
HA gene could be detected 12 hours post-in-
oculation even in the presence of Chinese herbs.
This method could be applied to detect the
replication of viral RNA when the virus-infected
cells were treated with the extracts of Chinese
herbs.
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