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In order to search for anti-influenza virus type A agents from Korean traditional prescriptions
(herb complexes), we selected 63 traditional prescriptions, based on a review of the Korean trad-
itional medicine books. Both methanol extracts and boiling-water extracts were tested, by means
of the Haemagglutination Inhibition Test (HIT).

Three of the 63 methanol extracts: CM-22, CM-26, CM-48 (see explanation of nomenclature
below), showed efficacy against influenza virus type A. CM-22 showed anti-influenza virus type
A activity at the range of 313pug/ml to 9.75pg/ml, CM-26 showed antiviral activity at the range
of 156pl/ml to 4.87ug/ml, CM-48 showed anti-influenza virus type A activity at the range of
625pg/ml to 19.5ug/ml, respectively. Three of the water extracts: CW-14, CW-34, CW-61 were
active. CW-14 showed anti-influenza virus type A activity at the range of 10mg/ml to 78pg/ml,
CW-34 showed antiviral activity at the range of 10mg/ml to 625pg/ml and CW-61 showed anti-
influenza virus type A activity at the range of 10mg/ml to 313pg/ml, respectively. In order to de-
termine cytotoxicity of each extracts, chicken red blood cells were incubated with the various
concentration of extracts of Korean traditional prescriptions. CW-14, CW-34 and CW-61 did not
show cytotoxic effect against red blood cells whereas CM-22, CM-26 and CM-48 showed cy-
totoxic effect against red blood cells at the range of 10mg/ml to 625pg/ml, 10mg/ml to 313pg/ml
and 10mg/ml to 313pg/ml, respectively. These results indicated that Korean traditional pres-
criptions may be inhibit either attachment of virus to cell surface receptor or penctration of the
virus into cell during the initial stage of infection.

Key Words: Influenza virus type A, Haemagglutination Inhibition Test (HIT), Korean traditional
prescriptions.

Abbreviations: CM (methanol extracts of traditional *prescriptions), CW (water extracts of trad-
itional prescriptions)
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Table 1. The list of korean traditional prescriptions for boiling water and methanol extraction

Number Name of Prescription Number Name of Prescription
1 Samsoum (1) 33 Kamrosodoksan
2 Samsoum (1) 34 Ch' 0 ngjohupyetang
3 Kungsosan (1) 35 Talwonum ()
4 Kungsosan (11) 36 Talwonum (1)
5 Hyangsosan ([ ) 37 Sos u nggitang
6 Hyangsosan (1) 38 Kwakhyangch 0 nggisan
7 Sinch'uftang () 39 Kumiganghwaltang
8 Sinch'ultang (1) 40 Kyejigabuja
9 Ch 6 nggisan 41 Tongmaceksay 6 ktang
10 ‘ Hyangsosan (1l ) 42 Say 0 ktang
11 ~ Sokaltang 43 Sihos 1 ngmatang
12 Kochangch'ul 44 K 1 mbulchosan
13 Kumigang 45 Kyejltang
14 Ogapichangch' 0 ktang 46 Samso o m
15 Ch' & nkunggyejitang 47 Hyungsotang
16 Kungkwihyangsosan 48 Mahwangtang
17 Poch u ngikgitang 49 Kamihyangsosan
18 P'almulgunjatang 50 Kalg u nhaegitang
19 Hyungbangpaedoksan 51 Hyangsosan
20 Hyungbangjihwangtang (I ) 52 Hyanggaltang
21 T'ae 1 mjowitang 53 Kungjihyangsosan
22 Mahwangchuntang 54 Chaso u um
23 Kalk u nnabokjatang 55 Ssangg u mtang
24 Mahwangtang 56 Puhwang u m]ungglsan
25 Taech' 0 ngnyoungtang 57 S u ngmagalg 11 ntang
26 Mahwangbujasesintang 58 Sochungyongtang
27 Sosihotang (1) 59 Insampaedoksan
28 Sihogakyejitang 60 Ssanghwatang
29 Sosihotang (1) 61 Ihyangsan
30 Sangguk um 62 Hyungbangjihwangtang (1)
31 u nkyosan 63 Yukhwatang
32 Hyangyu um
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Fig. 1. Micrographs of MDCK cells infected with
influenza virus type A (H;N;). A: normal MDCK
cells B: 24 hrs post-infection (X 200) c: 48 hrs post-
infection (X 200).
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Fig. 2. Haemagglutination titration of influenza
virus type A (H;N,). A, B, C: Allantoic fluid
(containing influenza virus) which was extracted
from each eggs. CON: negative control.
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Fig. 3. Hacmagglutination inhibition test of boiling water extracts which were extracted from Korean trad-
itional prescriptions (herb complexes). Boiling water extracts which were extracted from Korean traditional pres-
criptions are diluted from left to right. Four haemagglutination units (HA units) per 0.025 ml of an influenza
virus are added to each well. CW: boiling water extracts of traditional prescription, N: negative control.

Table 2. Inhibitory effects of Korean traditional prescriptions against influenza virus type A

Con -1 2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12
~_(10mg) (Smg) (2.5mg)(1.25me)(625pg) (313pg) (156ug) (78ug) (3%ug) (19.518)(9.75pg) (4.87p)
CwW-1 ++ ++ ++ + + - - - - - - -
9 ++ ++ ++ ++ + - - - - - - -
13 ++ ++ + - - - - - - - - -
14 ++ ++ ++ ++ ++ + + - - - - -
21 ++ + - - - - - - - - - -
22 - ++ ++ ++ - - - - - - - -
24 - - - + ++ ++ - - - - - -
25 - - - ++ ++ - - - - - - -
26 - - ++ ++ ++ - - - - - - -
29 ++ ++ + + + + + + + + + +
33 - - - + + + - - - - - -
34 ++ ++ ++ ++ ++ ++ + + + - - -
35 - - - - - ++ ++ - _ _ _ _
37 - - - ++ ++ - - _ _ _ _ _
44 ++ ++ ++ + - - - _ _ - _ -
56 - - - - - - - + + + + -
58 ++ ++ ++ - - - - - - - - -
59 + + + + + + - - - - - -
60 + + + + - - - - - - - -
61 ++ ++ + + + + - - - - - -
CM-9 - ++ ++ - - - - - - - - -
14 - ++ ++ - - - - - - - - -
21 ++ ++ ++ - - - - - - - - -
22 - - ++ ++ ++ ++ - - - - - -
25 - - - ++ ++ + - - - - - -
26 _ - - ++ ++ ++ - - - - - -
44 _ - ++ ++ + - - - - - - -
48 _ - - ++ ++ ++ - - - - - -
58 _ - ++ ++ - - - - - - - -
61 ++ ++ + + - - - - - - -

Note. Anti-influenza virus type A effects of Korean traditional prescriptions determined by haemagglutination in-
hibition testwith boiling water extracts of Korean traditional presciption (CW) and methanol extracts of Korean
traditional prescription (CM). Con.: concentration of each extract, ++, + and - : strong positive, weak positive
and negative, respectively.

- 278 -



okt o)A B L = Aoz FL}E}%‘:} gupolH 2 B B A, K12 5Smg/ml-313pg/
(Fig. 4, Table 3). &4 FHRET= A} &8 A8 ml Atololl A gutolgi A AL eEhgon K-
£ 7b&v) amantadine - HCIS 6.25mg/mlo) A] ot 2 5mg/ml-1.25mg/ml Ato] ol 4, K-3= 10mg/ml-

CM
22

26

Fig. 4. Haemagglutination inhibition test of methanol extracts which were extracted from Korean traditional
prescriptions (herb complexes). Methanol extracts which were extracted from Korean tradifional prescriptions
are diluted from left to right. Four haemagglutination units (HA units) per 0.025ml of an influenza virus are
added to each well. CM: methanol extracts of traditional prescription, N: negative control.

Table 3. Inhibitory effects of Korean traditional prescriptions against influenza virus type A

Con. -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12
NO. (10mg) (Smg) (2.5mg)(1.25mg)(625pg) (313pg) (1568g) (78pg) (39mg) (19.518)(9.75:8) (4.87pg)

CW-14  ++ ++ ++ + + + + + - - - -
34 ++ ++ ++ + + - - - - - - -
61 ++ ++ ++ + + + - - - - - -

CM-22 - - - - - + + ++ ++ ++ + -
26 - - - - - - + ++ ++ ++ ++ +
48 - c - - - + + + ++ ++ ++ - -

Note. Anti-influenza virus type A effects of Korean traditional prescriptions determined by haemagglutination in-
hibition test with boiling water extracts of Korean traditional prescription (CW) and methanol extracts of Kore-

an traditional prescription (CM). Con.: concentration of each extract, ++, + and-: strong positive, weak positive
and negative, respectively.

Table 4. Inhibitory effects of control drugs against influenza virus type A

Con. -1 2 3 4 5 6 7 -8 9 a0 11 12
NO. (100mg) (50mg) (25mg) (12.5mg)(6.25mg) (3.13mg) (1.56mg) (780pg) (390pg) (195ug) (97.5ug) (48.7pg)

A - - ; - ++ ; - - - -

Con. -1 2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12
NO. (10mg) (Smg) (2.5mg)(1.25mg)(625pg) (313pg) (156pg) (780g) (39pg) (19.51g)(9.75pg)(4.871g)
K-1 - + ++ ++ + + - - - - - -
K-2 - ++ ++ + - - - - - - - -
K-3 ++ ++ ++ + - - - - - - .- -
K-4 - + + - - - - - - - - -
J1 ++ ++ ++ ++ ++ + + - - - - -
J-2 ++ ++ ++ ++ ++ + - - - - - -

Note. Anti-influenza virus effects of each control drug determined by haemagglutination inhibition test. A: aman-
tadine HCI, K-1: control drug 1 which was made in Korea, K-2: control drug 2 which was made in Korea, K-3:
control drug 3 which was made in Korea, K-4: control drug 4 which was made in Korea, J-1: control drug 1
which was made in Japan, J-2: control drug 2 which was made in Japan, Con: concentration of each extract, ++,
+ and - : strong positive,weak positive and negative, respectively.
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Table 5. Cytotoxic effects of Korean traditional prescriptions against influenza virus type A

Con. -1 -2 -3 -4 -5

-7 -8 -9 -10 -11 -12

NO. (10mg) (Smg) (2.5mg)(1.25mg)(625pg) (313pg) (156pg) (78pg) (3%g) (19.5p8)(9.7518)(4.87pg)

Cw-14 - - - -
34
61

CM-22
26
48

+ + +
+ +
+ + +
+ + +
+ +

+ +

Note. Cytotoxic test to red blood cells with boiling water extracts of Korean traditional prescription (CW) and
methanol extracts of Korean traditional prescription (CM). Con.: concentration of each extract, + and-: positive

and negative, respectively.

Table 6. Cytotoxic effects of control drugs against influenza virus type A

Con. -1 -2 -3 -4 -5 -7 -8 -9 -10 -11 -12
NO. (100mg) (50mg) (25mg) (12.5mg)(6.25mg) (3.13mg) (1.56mg) (780ug) (390ug) (195pg) (97.51g) (48.7g)
A + + + + - - - - - - -
Con. -1 -2 -3 -4 -5 -7 -8 -9 -10 -11 -12
NO. (10mg) (Smg) (2.5mg)(1.25mg)(625pg) (313pg) (156pg) (78pg) (39pg) (19.5pg)(9.75pg) (4.87pg)
K-4 ; ; ; - ; ; ; ; - - -
J1 - ; - ; - . ; ; ; ; -
12 - - - - - . - - - - -

Note. Cytotoxic test to red blood cells with each control drug. A: amantadine.HCI, K-1: control drug 1 which
was made in Korea, K-2: control drug 2 which was made in Korea, K-3: control drug 3 which was made in
Korea, K-4: control drug 4 which was made in Korea, J-1: control drug 1 which was made in Japan, J-2: con-
trol drug 2 which was made in Japan, Con.: concentration of each extract, +and-: positive and negative, respec-

tively.
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Fig. 5. Haemagglut

ination inhibition test of control drugs. Control drug is diluted left to right. Four Hae-

magglutination units per 0.025ml of an influenza virus are added to each well. CON: control, A: amantadine -
HC, K-1: control drug 1 which was made in Korea, K-2: control drug 2 which was made in Korea, K-3: con-
trol drug 3 which was made in Korea, K-4: control drung 4 which was made in Korea, J-1: control drug 1
which was made in Japan, J-2: control drug 2 which was made in Japan, N: negative control.
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