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grek du)A] 239 Influenza virus type A &Alo] A3t
aF

YUS sels’ ol AP mEHT HUF

1. A&

BiEo]l YoM E g% BT BHEHEE FE Influenza virusel @ H}"]fﬂ’*iﬂ
fAEe o4& 2 WFEH AKY BT Hol ged ol B BAY B% 1 °ﬂ b F
A8 B F, Az ols uloly29 KBS woun olF ufolg i BHtd A, o] uioj
2 2ol 23 % te e 271U F94 57 1 AAMEG o] AFoT R °¥715]“ & 2ol
s g2 Ag 1}7} ““33?5}3—’ E3 ols o] wHe Udlo] H7) wEolrt” daHoz
AEFAAY FoAL AT FHF dT HiaXy fFads=n ok ol e Ade
1918-1919d o %9\1 T2 NAHOZ 23w ool AR “AHA AEF
Aol YFEY 2 A4 g9 Ao? AZ2dAe Fo F¥FL st BdEd %
T8A NG AN dEFE AT o)F HY BAY Tl HF Fad BES AASA @

o AEFAA FR vl FAAY FA-4AH /- %1114 fra-Ags 2ATos 7
T e A 906z HAAH dfde 539 oj2x ojujuin} ulo]H A9 Y Wo

7 2A dolg Atk 43 uholg 29 /MR (Antigenic ant)’\l Ad AT 10-20%, K#FR
(Antigenic Shift)Al 40-50% ol 79 & do7)7|% ch” AZF AR volgjat A-BCR
TREed 2 F AEF AL vlolgas Aol diwelE doith A XE-AAT A
AxdMe 288 T8 A7) fmd A BEARY dEo A2 BEMS Mdd & F
A5 3 goh o oled AT BF AH P2 LEBHEH L HADES) MTHALY o #
EE R LBRERES AR ERI S B 15 Ao Ad FEE HHOE dojy
BIFM (toxic reaction) HilEtEe] BB s FRHE BMURKES A8 714 EFATS R
KB BAdste vlolgiA AAZ 7HAE L5 W7oz Tojdel A HIRS P
U B A o}HE FHio] BAY Mol MEY BF A¥Ed o2 Ee1: U
ek L R OR BIfEMCl RMEE R AHEAY Z&2fol RAHE A2 AEFAAY
olef2Ale FR P B LAES sEn oy LB AREY HiAER AR A e
RAECZ Dujgtel  AHE BA X glv AAoln &5l HEd &EBH £Ho
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wol YIS EAYD Yo

ngs, T FARAE IR DAz WY Ty F2ATE T
Qu ZHAYA olZAME TR, TR, AU IAL, B
ol gALH oF 7122 ¥ AANT 2 FAN AR AL gk F4
e x4 A9e ARHT Yok 58 S HEBRAE 4F, 49 B =
ol 3F7) dholdl2q i dal AU BE 9 4 AAA WALE 55T B
MES Bol G2 AA o8 ARE ol fsel Lol ATAN AE A8 m}—z— 2
£ 37 BE 494 SPEE ER¥0E ARSD YO o EHE
B EHE EAd0 3 HUETY 483 ANEICH It 28 u}om_&g AEAAE
ALY + Ye Aoz BHATG @ Moy & A7Ye ofu] ¥ dvlAY FUAES
A7 volelx B4 GG dee oAzt 3@ FAEFAA vpold2 BHE by

2
2
1B
lo
s

e Bad v 9d® mey 39 AFdNE oF s FASTFAR uojHs BA
S e 9uAE 28 2Ase] FAZRdAA volgd 2 S zAEGLH, £8 o5 ¥
upo]elx AL in vivodl A BA#Y] Yt AZF AR vloje 2o HE vhs2 FEEY
ARATE AN FAZ2 AR vtolgdx AA Ade 2Hez 4ux do.

2. 799

EREES

£ AT M E influenza virus [A/Taiwan/1/86(HINDIE S ZHR AL 3F7] vojgjas
ZRE Fgwo} A3
SFALG WA

2 A¥d AL%  influenza virusdl W £FAHEEZ  Madin-Darby Canine
Kidney(MDCK) At] M¥FE ZYRAY 3§/ volganz iy £% wo} A3
MDCK M ¥F¢ AX uj¥de Eagle’s minimum essential medium (EMEM)d] 10% fetal
bovine serum (FBS, Gibco, Inc, Grand Island, YN USA), 0.22% sodium bicarbonate (Sigma,
St. Louis, MO USA), 50ug/m¢2] gentamicin (Gibco, Inc, Grand Island, YN USA)& F7}3t4
ALEE R ME7E 4438 At ATXdFE olFW ol& A% AfdAME 2% FBSHH &+
¥ WA E AHgstd.
A X

FRELE AR AR vpolgd2E FAAF7] ds MDCK AIXE Wl Aok Ad AXF
£9 342 dHME 2ANYE EF23 (75em)el 2% sodium bicarbonate, 10% fetal
bovine serum, gentamicin (50ug/ml)& ¥7}8¢ EMEM #jA & Yo} 37C, 5% CO, ¥27]19A
AXE2 (monolayer)ol ¥ w7A wgsgc AduIe dlMe zANEE Fax3
(75cm®oll w3 MEE phosphate buffered saline (PBS, pH 74)2.2 A& & g 0.05%
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BAE AA5-0)33- 0573 1A F - @ dulA £ Influenza virus type A &4
B A

A EFNE Yol MTE Zgta3 vidozie ReAA 2Awgg Zd2a (T5emd)dl |
3 02 BF3q 10% EMEM WA g H7lste] 37C, 5% CO» &&71A st
AT &9 &4

T sty ol f"é°“'°€ AFHetd ARG ng WAy Yate Alsever & A}(pHE.1)d
e % 1800xgol A 5&7 dAResld Y4 ¢S & ¥ phosphate buffered saline (PBS,
pH74)2.2 @711 4C°ﬂ/\1 597 nasdAs HEF3AAY (Haemagglutination assay)
2 HYFELAYAMANY (Haemagglutination Inhibition Test: HIT)o o} &34,
vlol g 29 F4

ulo] Y A2 F A 717] Y3ty SPF A A @ (Specific pathogen free embryonated hen's
egg)S 37T FA71A 1043 B8A7 & odd @ FASEE AYE FHADRS o &3
Ak FAAZY w9 (alantoic fluid)dl viol&iAE 01lmt¥ H%F ¥ paraffin wax® 9
S wotg HE F 7CTAA ulo]Zd2E 297 FAAZ F 4ToAA 18AZF e WAL
Fudg A volg 27t B Fxd S 4T, 8000xgol A 108 dAEHE F g

Fadd A ZAQ npolgl Ao A71E 2437 93te] Haemagglutination assayE 4 Al 3}
Aok Fudos E2g vlojgiA widgdae PBSE 28] A¢ 3o 96 well plated] 0.05
md EF3Ach PBSE o] &84 05%% 48 RBCEAE 005mY 2z welld]l ¥1 &5
F & BTN 608 5 WA F S4uzTd vnste $AGNE 24g0”

FU, F9 9 A7]~AA 2 amantadine - HC19 A EF A vlo]g 2 T A

T A#FA 459 Tk AV2AA 2 BN ARFI 259 T A7) 2A A,
FFAN ABEA 329 Fof A7|AA ¢ Influenza virus type A A3 A$! amantadine -
HCl| #AER A delgj2 A4S A7 Y48 HEF YA (haemagglutination
inhibition) 18 & AFsAth. dAANE (100mg/m)E 22k 2u) Al g Aste] zb welldl 0.025
Y 234 YL AGANHNA =AY vlo]g} A £4¢ 4 haemagglutination units
(HA units)/0.025m 2 3 M A A 2} welld] 0.025m4 Rl & Ho & F F2A 308 &%
HEAAD 2 F 05%% A" RBCEAL Z welldl 0.05m4 #5381 7HA £89 &£
T 60% T BTAAM AL gD F AT vwdto ARFA Fof 72
A A7}t vtolg 29 RBC7F &3dte #AE AAse a4& FA3AH
U -Z9 g A7]AA 2 amantadine - HCIS HE 7o dd AXSAH A Y

TUYAN ABFA 4F9 §F ANAAA 2 ARM ABFA 239 TFF Ar2AA,
FZoA N#F 329 o d7lAA 2 Influenza virus type A A AL amantadine -
HClY fd9A8 (100mg/m)E ztzt 28] Ad A3 7 welld 0025m4 253 zt
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welldl PBS (pH 74)& 0.025m4 9ol F4ol& ¥ 05%=2 34 ¥ RBCEAE 7 welld 0.05
my #FEL JPEA EE £ F 608 T BCAA HEAAG. WA F FAUET
I owjaste] ABFQ T ArlAAA FETAE RBO) wX e AESAHE ARG
84 drlA 289 guiolg 2 #4 € AXEA B}

10029 duAE vee 258 10059 AEE FA influenza virus type A A A QY
amantadine. HCl, Zu}, T 9ol A Algdse 4 77 drj2Ang 723 g48& vdgua o
AzH A 7bsAel e ©ulAd No. 40, 55, 63& 27+ Skg¥ 80% methaol 3L ¥ 3
At AE(1HF & methanolZ S B3z, tA] RAd) 80% methanol LS ¥ AFE(2
st F&2d F Ao 139 234 FE248 AAFFdAd. w5 A FFT 1L
2 ¥Ya @9A7n, Razgaad 0% ether 500mlZ 33 A H3A B(FX)5H ether
432 Yrdd. 28d 43S A5 ¥, EFS 244 Amberlite XAD-42
AH&3te] Hy0, 20% MeOH, 40% MeOH, 60% MeOH, 80% MeOH, 100% MeOHel o3& <
Hog Lol u@sWA ABEIHYAE 3o Esgd. #9 AR E TLCA o3
B39 1, etherd 2 ¥Y Z §ul3 g FupojP2ga AP Az Agaud>?
No. 1109 daME 5 AHZ %59 SAHAGLE YHE 22X F AL YFFe
YA o] Ztzhel £ui3 g Fuloly 28 AP AER AHEHAT No. 40, 55, 63,
1108 919 Wygoz B3 ztze AN E (100mg/m)E 2t2 28] Ad A gt Z welldl
0.025m4 BF3tth Z welle] PBS (pH 74)2 0025m¥ 9ol ZdolE F 05%2 4™
RBCEH4E Z wello] 005m4 BF&3 71HA £50 & F 608 ¥ 25TolA wSAA
o g EA ¥ SAUEES vase ARFA e A7 2AA HEATFAE (RBCO) 1l
Ae AEE4E ZAEHY.

ol §-20] A3E AEF AR vpolg 2 Fy|

vhg-2o A9 gulolg s BAE Hre] A E vfs2d A AEFAA vpolY2
7} 879 vo]H AE Balb/C vh$-2o adaptation A1717] 918t} G &3 2 ez A
g APt FRABAAN FAFE AZFAA vpolgj2E 244 FE7I2 100000x g, 4T
oA 2A AHEYUANA FEAAY. 559 vol@2E haemagglutination test® F3to} 9
7t B8 0p14 k29 HZE B3 9oz AdAIANAT. ARZEE vh¥s
T 24 Adivitk 59 ®E 797 Ao, 2F oF 59 WA 79 #AFAY whe29 A
£ %34 homogenizer®} sonicator® o] &3t HE AL WEAT. I HEFHE 4,000x gl
A 5ET AR YEF 424L 045m filterS o 73t haemagglutination testE %3 %
e Wrbsg o ViR
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HAE 203 0| B3 -4 -y -uztE 3 dujx B9 Influenza virus type A ZA4 o
#3 A

pil

3. A+3%
SPF 3 Add F49 AEFAA vtolgi29 97} £3

104 € SPF FAAT 3700 ulolei2g FANA ZA47e] Fuds A2 F HFFSTHY
€S & 97tE EAS A3 A SPF FAHAADAA FAY HolE29 4rte 4HA
units/0.026m 2 VYEI I B SPF FRA@GAN F449 volg 2y 97 detyA ¢ggkon
C SPF FAAGANA F28 vpolgj29 Hrte 256 HA units/0.025m =2 UEGT. o F C
SPF FAA@AA S48 vlo]y A28 H¥ 1S A ¥ (haemagglutination assay)%: A 8T 3
o Al A} 8 (haemagglutination inhibition test)ell A}&3 %ol
FU9 39 47|24 2 amantadine. HCI19 Futolg2 84 2L MXEAH F7}

FUHAN ANFFA 459 FF AViaAA, 8GN ABFQA 2F9 FF AV2AA, F
Tol A ABF 3F9 3 AU AA A, influenza virus type AX A amantadine  HCld|
g3t gufelel2 A4S A7 i FudelA 2E vto]lg2E 4 HA units/0.025m 2
gAst] YL SHAAANYE A ¥ A3, amantadine' HCIZ 12.5mg/m o A 2 ufo] g A&
A BYR, FUdM A A FFANA AAQ K-12 3.13mg/m-100mg/mé Abo]oll A &u}
olgix #A4E YeWlon K-2% 125ng/m-100me/md Aol A, K-3% 125mg/me-100mg/mé A}
ool A, K-4v 25mg/mi-100mg/me Atolol A Fuloleix XS 2t Aoz veiton, 57
ARM AF FQ FAFAZNA AAA J-12 625mg/mi-100mg/me Abolol A ek Fujole]x
A& 23 156mg/m-3.13mg/me Abolol A wlw A kst Fujolelx FAE FE AoE UE
I J-2¥ 625mg/mb-100mg/ml Atolo] A 743 gujolelA BAL zbn 313mg/mlol A v F
okgk gupolejx FA S Ze Aoz Yeidd. FIA AR F dFArx A C-13
C-3% 6.25mg/ml-100mg/ml & =T Zholl A oFgh ufola]x B L 2ba C-2% 100mg/meoi M 2
ol 2 S ZE Ao ey tTable 1). FuolM ARFQA 4F9 & A7) 2A A,
dBNM ABFQ 2% FF drj2AAL FZAM ABFA 3FY @FoF Avi2A,
&34 %Al amantadine - HCI9 RBCol @ AXEA S dotuy] fstd HEF LAY
(haemaggltination test)& AAl Qo gz 2 AHE AAJH(Table 2). Amantadine -
HCI  25mg/me-200mg/mt F%= T7HA AZEAS BYT U 2 dLoAM dvide
7] A712A 5L RBCA AEEAE A8 YA ol ststayAd uis) 437l 47
2AAE] Y AT g HETEA e Aoz ey
84 dvA +39 guoly s FYAY L AESA HIl

10059 duAS e 353 10059 ANEE F9AA influenza virus type A A AL
amantadine. HCl, W, S 9ol Algse 3 747] drjadng 72a 848 ygda o
Az AL 7bsAel dE MM-40, MM-55, MM-639 dia) 34 &8 34 &8 4
+i, Amberlite XAD -42 2 8& HAAgA. dgg FEAae FHI20teag el o4
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284, vF4< ether: 3 FA4EEQ H0, 20% MeOH, 40% MeOH, 60% MeOH, 80%
MeOH, 100% MeOHZ 2.2 Wrdth MM-1100 daldE 3%, ddHZ, £39 §3lHA &
& AAE-ER2XE -39 Fg5o2 YT ol FF9 Fulolgx B4 & HHE 2
e tdd 29 dEESE FE53 MM-409 3% dHZ23E AT HO09 LM E Smg
/ml-10mg/ml. 60% MeOHY ¥ & A& 313ug/mi-1.25mg/ml, 40% MeOHS F¥ol A+ T8ug/mb
-156p8/m, 20% MeOHS # 3 olA &= 156pg/me-313ug/moA A FETHANA 22t gutolej 2 g
4¢ JebWitk(Table 3). MM-559 4 $-& H:0 £89 1.56me/me-100mg/mt 5= T¢olA A
A 72d Fupoly 28 S el T, 20% MeOHS £ 8olAl 100mg/mt, AEl2 9] YN &
12.5mg/me-100mg/m¢ F =T A 27 ool 284 & el H(Table 4. MM-6398] 73 $&
dHZ &g AYF H09 EYoMNE 250me/m-100mg/ml. 60% MeOHS} 40% MeOHS £ ol
e YA 100mg/me, 20% MeOHS R Yol A& 6.25mg/m-50mg/mb & =Tl A 2tz ghu}
ol 284 & UE W HTable 5). MM-1109] %€ %9 £dAE 48.7ue/m-780ue/md &
EFTAA BARA FE Futolg 284S UEHE, £59 FIEFT $HHARS FAE,
duze oAM= 1.56ng/m-3.13mg/nl, 1.56mg/ml—-6.25mg/mbEx oA 2tz gupoj 284 &
Uetflod 222X E Ao BN E Futog 284 & YA & ttH(Table 6).

gulolel 284 & 2t duAZYYH 2YdE 44 £89 RBCY did AEXSAE 4¥E
71918t AYFEANEE F3lo AHE Ay fEdL2 FEF MM-409 %S H0 £
A 25mg/mi-10mg/ne, 60% MeOHS oM 62508/me-10mg/me, 40% MeOH &A=
78ug/ml-10mg/me, 20% MeOHS] B EolAE 156ug/m-100mg/me, NEl25 9] EJA & 10mg/
o FEAAN HEZAE EY(Table 7). MM-559 3 $& H:0, 60% MeOH, 40% MeOH,
20% MeOHS} #8eNe AT YA g e wdd o2 XN E 50me/m-100
mg/m¢ M X5 o] JeltcH(Table 8). MM-639 Z$& H:0, 60% MeOH, 40% MeOHS &3
AME AE AXFA Yehuyr ¢4 whdd] 40% MeOH, el 29 #FolN & 50me/me-100
ng/md EETFTANA kA AEEAE Yeldth(Table 9). MM-1109] 3¢ 3%, ddH=
o} E8olME 195ug/me-100mg/me, 3.13mg/mé-100mg/mé FET AN 22 AAsA 73 ot
o288 e Yaly, £39 RYEF LAHANE S FHEH dH29 P EYAME
1.56mg/mé-100mg/m¢ FETZHAA L&A MESAo] YEIYT, S22XEY £FAAe 50
mg/me-100mg/mé & =T A A XL EAo] eyt tH(Table 10).
In vivool | 4ABAYIE ¢ 4UFE 29 AY

vtolg 2o 43514 Adl ZHE vl+2E 594G T4H ARAA JBNE HE
& F 23 27, 7494 A4E vtz A dolg2d FGATNA &L D=
71827t @AEA FEH e AL BF UAAZ ol vrolg A Fhd dF Aoz BY
tHFigure 1). 89 vt$29 9 718X E homogenizer$} sonicatorg o] &3t} s ¥
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AAS - BA5 o8 154 -nHAH- 4T ¢ % do)A 289 Influenza virus type A €40
A% A7

HEd vol2E Y5319 HYTSYANEE AT 2H 439 A AZFAR vpo]ydx
€ vhe2ol ZEA F 7d4 129 A9 FFAA 4 HA wit® 977 A 2 A v
%t oh(Table 11, Figure 2). ©etA ojgt & Z#H 02 conditiond setting 3t 103 A& v}
F&o HEAN F gutolex Ao A deld guA 2 GuAR g g 28
o8 FTEAYES 2 F5 T Aol

Table 1. Inhibitory effects of control drugs on influenza virus type A

NoCon -1 -2 -3 -4 5 -6 -7 -8 -9 -10 -1 -12
(mg) (200) (100) 50) (25) (125) (6.25) (3.13) (1.56) (0.78) (0.39) (0.195) (0.0975)
A - - - - ++ - - - - - - -

No\Con _ 3 -4 -5 6 -7 -8 -9 -10 -1  -12

(mg) (100 B0) (25) (125) (625) (3.13) (156) (0.78) (0.39) (0.195) (0.0975) (0.0487)
K-1 + + + ++ + + - - - - - -
K-2 + ++ ++ + - - - - - - - -
K-3 ++ ++ ++ + - - - - - - - -

K-4 + + + - - - - - - - - -

J-1 ++ ++ ++ ++ ++ + + - - - - -
J-2 ++ ++ ++ ++ ++ + - - - - - -
C-1 ++ + + + + - - - - - - -
c2 + - - - - - - - - - - -
C-3 ++ ++ ++ + + - - - - - - -

Note. Anti-influenza virus effects of each control drug determined by haemagglutination
inhibition test. A: amantadine-HCI, K-1, K-2, K-3 and K-4: control drug 1, 2, 3, and 4
which were made in Korea, respectively, J-1 and J-2: control drug 1 and 2 which were
made in Japan, respectively, C-1, C-2, and C-3: control drug 1, 2, and 3 which were made
in China, respectively, Con.. concentration of each extract, strong positive, positive and
negative: ++, +, and —, respectively.
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Table 2. Cytotoxic effects of control drugs against influenza virus type A

No\Con -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -1  -12
(mg) (200) (100) (50) (25) (125) (6.25) (3.13) (156) (0.78) (0.39) (0.195) (0.0975)

A + + + + - - - - - - - -

-10
No\Con -1 -2 -5 -6 -7 -11 -12
) (0.195 ©.

(mg) (100) (50) (25) (125) (6.25) (3.13) (1.56) (078) (039 0975) (0.0487)
K-1 -
K-2 - - - - - - - - - - - -
K-3 - - - - - - - - - - - -
K-4
J-1
J-2
C-1
C-2
C-3 - - - - - - - - - - - -

i
i
t
i
i
|
1
t

|
|
|
i
'
1
|
|

Note. Cytotoxicity test to red blood cells with each control drug. A: amantadine. HCI,
K-1, K-2, K-3, and K-4: control drug 1, 2, 3, and 4 which were made in Korea,
respectively, J-1 and J-2: control drug 1 and 2 which were made in Japan, respectively,
C-1, C-2, and C-3: control drug 1, 2, and 3 which were made in China, respectively, Con.
: concentration of each extract, positive and negative: + and —, respectively.
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AAS A3 o35 A5 -2 - A3 F - % DolA 2Y9 Influenza virus type A Ao
g a7 ‘

Table 3. Inhibitory effects of fractions of MM-40 on influenza virus typeA
NO\C 1 -2 -3 -1 -12

oy (10 ) @5 125 065 0313 015 ©078) 039 woﬁ%>(°“$”(°%“8
1 ++ ++ - - - - - - - - - -
2 - - - + ++ + - - - - - -
3 - - - - - - ++ ++ - - - -
4 - - - - - ++ ++ - - - - -
5 - - — — - - - — - - - -

Note. Fractions of MM-40, which were extracted by MeOH, were separated by adsorption
chromatography. The fractions were dissolved in 0.8% MeOH. Inhibitory effects of fractions
on influenza virus type A were determined by HIT(haemagglutination inhibition test). Con.
. concentration of each fraction, 1: HoO fraction, 2: 60% fraction of MeOH, 3: 40% fraction
of MeOH, 4. 20% fraction of MeOH, 5  ether fraction, strong positive, positive, and
negative: ++ + and —, respectively.

Table 4. Inhibitory effects of fractions of MM-55 on influenza virus type A
No\Con

-1 -2 -3 -4 5 -6 -7 -8 -9 -10 -1l = -12
(mg) (100) (50) (25) (12.5) (6.25) (3.13) (1.56) (0.78) (0.39) (0.195) (0.0975) (0.0487)
1 ++ 4+ ++ ++ ++ ++ + - - - - -

2 - - _ _ - _ - _ _ — _ _

3 _ _ - - _ - _ _ _ - _ ~
4 ++ - - - - - - - - - - -

5 + + + + - - - - - - - -

Note. Fractions of MM-55, which were extracted by MeOH, were separated by
adsorption chromatography. The fractions were dissolved in dissolved in 10%
DMSO. Inhibitory effects of fractions on influenza virus type A were determined
by HIT(haemagglutination inhibition test). Con. : concentration of each fraction, 1:
HO fraction, 2: 60% fraction of MeOH, 3: 40% fraction of MeOH, 4: 20% fraction
of MeOH, 5 ether fraction, strong positive, positive, and negative: ++, + and —,

respectively.
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Table 5. Inhibitory effects of fractions of MM-63 on influenza virus type A

NoXCon ;9 3 4 5 -6 -7 -8 -9 -10 “12
(100) (60) (28) (12.5) (635) (3.03) (LE6) (0.18) (0.39) (0.195) (0.0975) (0.0487)

(mg)
1 ++  ++ o+ - - - - - - - - -
2 +H+ - - - - - - - - - - -
3 ++ - - - - - - - - - - -
4 - +  ++ 4 + - - - - - - -
5 _ - — - - _ - _ - - - _

Note. Fractions of MM-63, which were extracted by MeOH, were separated by
adsorption chromatography. The fractions were dissolved in 0.8% MeOH.
Inhibitory effects of fractions on influenza virus type A were determined by
HIT (haemagglutination inhibition test). Con. : concentration of each fraction, 1:
HO fraction, 2: 60% fraction of MeOH, 3 40% fraction of MeOH, 4: 20% fraction
of MeOH, 5: ether fraction, strong positive, positive, and negative: ++, + and —,
respectively.

Table 6. Inhibitory effects of fractions of MM-110 on influenza virus type A

No\

-1 -5 -6 -7 -8 -9 -10 -11 -12
() (100) (50) (25) (12 5) (6.25) (3.13) (1.56) (0.78) (0.39) (0.195) (0.0975) (0.0487)
mg

- - - - - - - + ++ ++ + +

- - - - + + + - - -
+

Note. Fractions of MM-110, which were extracted by MeOH, were separated
by adsorption chromatography. The fractions were dissolved in 0.8% MeOH.

Ul GO N =
!
|
|
]
|

Inhibitory effects of fractions on influenza virus type A were determined by
HIT(haemagglutination inhibition test). Con. : concentration of each fraction, 1:
H>O fraction, 2! ether fraction, 31 wundissolved pellet of HxO fraction, 4:
chloroform fraction, 5. hexane fraction, strong positive, positive, and negative:
++ + and —, respectively.
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Table 7. Cytotoxicity of fractions of MM-40 against red blood cells

No\C

11 -12
(On) 00 @ 6% d 0595 (033 O1%8) (0018) (0039 (©1%) (00‘))97 (0.9043
meg
1 + + + -~ - - - - - - - -
2 + + + + + - - - - - - -
3 + + + + + + + - - - -
4 + + + + + + + - - - - -
5 o+ - - - - - - - - - - -

Note. Fractions of MM-40, which were extracted by MeOH, were separated by adsoption
chromatography. The fractions were dissolved in 0.8% MeQOH. Cytotoxicity of fractions
against influenza virus type A were determined by HA(haemagglutination assay). Con. !
concentration of each fraction, 1: H;O fraction, 2: 60% fraction of MeOH, 3: 40% fraction
of MeOH, 4 20% fraction of MeOH, 5: ether fraction, positive and negative: + and —,
respectively.

Table 8. Cytotoxicity of fractions of MM-55 against red blood cells

No\Con -5 -6 -7 -8 -9 -10 -11

-3 -4 -12
(mg) (100) (50) (25) (125) (6.25) (3.13) (1.56) (0.78) (0.39) (0.195) (0.0975) (0.0487)

O & W DN =
|
1
|
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1
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Note. Fractions of MM-55, which were extracted by MeOH, were separated by adsoption
chromatography. The fractions were dissolved in 10% DMSQ. Cytotoxicity of fractions
against influenza virus type A were determined by HA(haemagglutination assay). Con. :
concentration of each fraction, 1: HO fraction, 2: 60% fraction of MeOH, 3: 40% fraction of
MeOH, 4: 20% fraction of MeOH, 5: ether fraction, positive and negative: + and —.
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Table 9. Cytotoxicity of fractions of MM-63 against red blood cells

No\Con .y 9 3 4 5 6 -7 -8 -9 -10 -1l -12
(mg) (1000 (B0) (25) (125) (625) (3.13) (156) (0.78) (039) (0.1%) (0.0975) (©.0487)
1 — - P . - — - — - - - —_

2 - —_ - - - — - - - —_ - -
3 - - —_ - - - - - —- - - -
4 A A - - - - oL - - .
5 AN - - - - - - - - - -

Note. Fractions of MM-63, which were extracted by MeOH, were separated by adsorption
chromatography. The fractions were dissolved in 0.8% MeOH. Cytotoxicity of fractions
against influenza virus type A were determined by HA(haemagglutination assay). Con. :
concentration of each fraction, 1: HxO fraction, 2: 60% fraction of MeOH, 3: 40% fraction of
MeQOH, 4: 20% fraction of MeOH, 5: ether fraction, very weak positive and negative! A
and —, respectively.

Table 10. Cytotoxicity of fractions of MM-110 against red blood cells
No\Con

-1 -2 3 -4 -5 -6 -7 -8 -9 -10 -11 -12
(mg) (100) (50) (25) (12.5) (6.25) (3.13) (1.56) (0.78) (0.39) (0.195) (0.0975) (0.0487)
1 + + + + + + + + + + - -
2 + o+ + + + + - - - - - -
3 + + + + + + + - - - - -
4 + + - - - - - - -
5 + + + + + + + - - - - -

Note. Fractions of MM-110, which were extracted by MeOH, were separated by
adsorption chromatography. The fractions was dissolved in 0.8% MeOH.
Cytotoxicity of fractions against influenza virus type A were determined by
HA(haemagglutination assay). Con. : concentration of each fraction, 1: HxO
fraction, 2: ether fraction, 3: undissoved pellet of H;O fraction, 4: chloroform

fraction, 5: hexane fraction, positive and negative: + and —, respectively.
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Table 11. Titration of mouse-adapted influenza virus type A determined by
haemagglutination test

Ii%\,{ifﬁft) 1 2 4 8 16 32 64 128

1st-bd  ++ + -~ - _ _ _ _
2nd-5d + - - - - _ _ _
2nd-7d - - - - - _ _ B
3rd-5d  ++ 4+ + - _ _ _ _
3rd-7d + + + - - _ _ _
4th-5d - - - - - - . -
4th-7d  ++ v+ - - - - -

NC - - - - - - - -

Note. Titers of virus extracted in lung and bronchia homogenate of mouse
5days and 7days after infection of influenza virus. Balb/C mice were
infected intranasally by dropping 20«1 of influenza virus.

4.3 &

7}, FAETZ AHEE A EE 714 d amantadine- HCI2 125mg/mé, K-12 3.13mg/mé-100
mg/mé Atoloj Al upolelx S UeiWon K-2& 125me/ml-100mg/me Atolo A, K-3+
12.5mg/me-100mg/mé AFoloN A, K-4% 25mg/me-100mg/m Abolo Al Fupolei2 AL ZE RO
2 Uetgen, J-12 156mg/ml-100mg/meAtolol A Fujolelx QS Ze oz UEHER
J-2¥ 3.13mg/me-100mg/ml, C-1% C-3& 6.25mg/mi-100mg/mé, C-2+% 100mg/més ol A H}i 2
g guloly s S Zte AoT YEYR, Ful, A8 2 FIAAN BuiEe 4RV 9
71|2AEE RBCA dld] AE5AS YellA¢E o amantadine- HC1Z 25mg/mé -200mg/mé
FETTAN AXEHE YEU A

. 10059 dulA F Fulolg s @A Zstn FAE AWstEAel UE MM-40,
MM-55, MM-63, MM-1102.2 %€ F&aznte1dud o 44 282 Uvo LS
AAANEE 58 84 2948 49 ¥ 27 MM-402 40%" &, MM-55¢ %, MM-63
< 20% WlgE&, MM-1102 #5285 4 78ug/ml-156ug/me, 1.56mg/mé-100mg/ml, 6.25
mg/me-50mg/me, 48.7pg/ml-780ug/md & =T A 2t 7 Fupolzx B L HA

o, galelg A A4S Ad MM-40, MM-55, MM-632. 2458 F&aZvlEa g 93
Ztzt F8 ¢ Uvo] RBCA g AXEAE 49 £ 43 MM-402 23 ZHizARE 29
40% M etE 2HAME T8ug/ml-10mg/mb XA AEEANS B, MM-5c 73 &
AEHE B £F YN E AF AXEAo vehdA &gt MM-632 23 8dass
2 20% HEE EolHE S0mg/m-100mg/md FETF AN AESAHE YERE, MM-110
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299 sh929 A% A BANN H2Q vhole 2] 947t 4 HA unit2 RS, o] vhol
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Figure 1. Morphology of bronchi from mouse infected by influenza virus type A
for 7days.
A: Normal control, B: Bronchus of infected mouse. Arrow indicate

congested bronchia of infected mouse.
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Figure 2. Haemagglutination assay of bronchial fluid of mouse which was

adapted with influenza virus type A.

= ABSTRACT =

Study on the Influenza Type A Activity of Fractions of
Korean Medicinal Herbs

Jung Jae-Deuk, PhD* Park In-Ho' Park Kap-Joo, PhD° Lee Kwang-Hee""
Kim Ho-Kyoung, PhD'** Ko Byung-Seob, PhD"™"

In order to search for anti-influenza virus type A agents from Korean medicinal herbs,
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we selected 100 medicinal herbs, based on a review of the Korean traditional medicine
books. Four of 100 Korean medicinal herbs, MM-40, MM-55, MM-63, MM-110, exhibited
very strong anti-influenza virus activity. The fractions of four medicinal herbs, which had
very strong anti-influenza virus activity, were tested for antiviral activity by means of
Haemagglutination inhibition test(HIT), 40% MeOH fraction of MM-40, H,O fraction of
MM-55, 20% fraction of MM-63 and HxO fraction of MM-110 had strong anti-influenza
virus activity at the range of 78ug/m{ to 156xg/mé, 1.56mg/mé to 100mg/mf, 6.25mg/mé to 50
mg/mé and 487ug/ml to T80ug/mé, respectively. These results of HIT indicated that
fractions of Korean medicinal herbs might inhibit either attachment of virus to cell
surface receptor or penetration of virus into cell during the initial stage of infection. In
the cytotoxicity of fractions against red blood cells, 40% MeOH fraction of MM-40, 20%
fraction of MM-63 and HxO fraction of MM-110 showed cytotoxicity at the range of 78ug
/ml to 10mg/mé, 50mg/m¢ to 100mg/mé and 195ug/mé to 100mg/mé, respectively, whereas H.O
fraction of MM-55 did not show cytotoxicity. In order to establish influenza virus adapted
animal model, influenza virus type A were passaged 3 and 4 times successively in Balb/c
mouse. As a result, we had 4 HA unit titers on the 5 days of 3rd passages and 7 days
of 4th passages after infection, respectively.

[Key words] Influenza virus type A, Haemagglutination inhibition test(HIT),
Haemagglutination assay(HA), Korean medicinal herbs.

Abbreviations: MM-methanol extracts of Korean medicinal herbs; MW-water
extracts of Korean medicinal herbs.
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