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W OE ORE TR ANE S BT B R (MDCK) A B R R, A6 A R
il W R A S AT R T A TTREHE R 7 T BT, FInr S R B 3 RS S a S v e B3
TTHeE, R ER FEBRP LT, AT WM 27 S o Ms: @ R . DNA 8 B ik & R FR IE 1
B R G, BRI 12 h U, ARBAR O] L OH R A0 AR AL MRS IR R AL/ p Bl 26-1 S 4ER A TSR
HBT BIFEE/93 - 1,78 20~ 125 pp/ml B HE W, BE R HEMF 64 t MEEH (G (HDH
AEREERASNAMACTM A ERBERER, SR ERLUHFER. DEHF TS RFH.
EeEhitfRSEaSHRECIE S HHERERER AW 4 FE.

R BAK,MIERE, MAET

BeREMEZFTEEDRTH —RAFLEHEDZEIENEETCR, HbF AR B 3
ML Ay . FER AR BERNBTRANFRABEARY BXTRARNH
FEBFERBTHFRESHARLE, BERNEABARRFEMMHERERES
MDCK iR OER, XA T EH AR A RFTERE TSR e

1 #ME5FE

1.1 REHEEASREE

WA B AL/ 86-1 1 B/1FRr 93-1 HPERWESRYERERESL. HREFEMT -1 H
B Ve B PR BE RS, 35 CHEE 48-72 h WCR FR MR .3 000 rpm B0 15 mun, IR L iE & 17 mEE 08, LM MEHE R F
1:320 MR ERRHE, - 70 TR,

MDCE 4 B 7 = 3050 3 R Y (& LM &, 559598 30 DMEM(Gibeo 2R 475, N & 10% NI 100
wlpg)/mL E . HEE, HOREERLA10° /oL BEHTHES CHEFHRH 60 mm FEFO, 4 ml./
ILETF37T.5%CO, HisEfmtisF.

1.2 REeRnHBEtEdll

F B MTT 319, Wad 085 MDCK 8181 5 - 10° 4~/ ml., BER T 96 FLEFFE 4R, 200 pL/FL, 4t B4
MAREEETRA, FREE I EF 24 EINR e E M EIEE 48 b, B0 & B MLk (MTT, 5§ mg/
mL), 20 uL/FL, BT 4 h F W FiF, SR M H EE R (DMS0)150 L F . H MR600 TEEH (Y AT 490 nm
G oD, BB EEAZNEERE, P ARE N ERAFMEa Rk Fmei g s
MDCK SR L3RR .

1.3 RESRRSHEREAT
HEERR(MERE Y 2%, Ha SR RHED B A RIRE (8.16.32.64.128 |1 ¥ 8 {F /m1.) A i 1R

HeEE TR 1998 — 07 — 16, B E A #F, 1998 — 11 - 09
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SFHEFHFT 0% B2 MDCK ALY, 1 mL/I,37 CTHEA 1 h B NEHRE, 3 mL/IL, 5 50 F B3 6,12,
18.24.30 h ER 47,
1.4 BERLHE

BEFh 64 P 0L BB i Y ERSRE T MDCK L. 37 CH BEMA 0.1.4 b FMABEE (Sigma 27 7
S EEEEN 10.20.40.80.120 pe/mL ER O WA B AR S K MA, BN EEAF G MA B KT
YER 1 h E TR AN, BT S P R R R Y A N R R — Yt A RN R A AR A
PR AR AR S o A IE AR A, TS 12 b S,
1.5 Hoechst 33258 a0

R R R ERAENERE, SO ER (PR KR =3 DEZ 15Smn, FEER. FATEREAHO 5
pg/mL Hoechst33258 H: {4 45 min, FHH, 2 PES(pH= 7. 4}FR AT EH A, T Olympus B HE TN
=, BRAEAE S TMUE, LTFRAHITFERECERAL Al= AR/ O RS + FRARYD.
1.6 DNAIRER 58 H1F

MU 6 ] FERI N ABRERS DNA, 2% IR EK (4V/em)3 h, UV IT FRES R,
1.7 &HitEaH

FRARAYE BE, P<0.05 HFNAHEEE.

2 SR

2.1 REEMNEESEREERSTERRE
ATHRECEN MDCK IRMEE. R ERARNBEEREE HMITERET R
FrE A BRE KN MDCK iR AREEHEN(RE D, R1MSERERH WATRRKESR
BRMEZEEAF, 250 pg/mL
®1 MITHELER(xts,0=3) B RAMMEHSHIBELS

Table 1 Results of MTT colorimetric assay{x t s,n=3) %%E(P >0.05), E] ﬁﬁ%@ i
REORME (pg/ml)  OD 0 om)  PE - ERWER(E) o5 o0 mupg % 125 ug/mL. 7REY

Melanin concentracion ODyponm value P value Inhibitory percentage

00 D.1420 02  <0.001 70.2 R 125 pg/ml LN EEFEAY 2
450 0, t5+0.0¢ <0.0d0t 68.1 ﬁ?;{j MDCK gmﬁﬂt@%%ﬁﬂﬁ
400 0.2240.03  <0.005 532 ]
350 0,29 +9.04 <0.01 38.3 .
300 0.33£0 04  <0.05 29.8 2.2 FEERBEES MDCK 4
250 0,380 04 >0 05 ta. 1 .2k
200 0 39£0.03 >0.05 17.0 .
150 0.4120.04 >0,05 12.8 (BIE B BT AL % 0.
100 0.43+£0.03  >0.05 8.5 [EI7R B (64 ML EF B 7 ) Y AL/
50 0.46%0.03 >0.05 2.1 W 86-1 F1 B/ bh 93-1, &k
25 0.46+0.05  >0.05 2.1

Conrrol 0.47 £0.05 — — MDCK ## 6 b J5 597F 457 4 48

H#E(CPE), B8 h EOH
SRR TR RE, HEE AT EIIER, AL/RES S6-1 AR AT R N E, £RE)S 18h
£47 80 % SRR AR B8R, {H AT B/ B 93-1 (R E R MM RGEE, RS Loh T, HAEEA
o] MERR T MM S EEN L, kG R BRAAHY AFIEE DNA SREH(E 1), F
12h SRR A SR (E 7)., R, AAREEERES MDCK il BE TR HTE
¥ S REFR 0T A BV H S M, BP M & B SR AT R E K S o fe o B, S 30 b AL/
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WEG 86-1 HEIFREE(H2). WAL RIAFHFREZSARMN AT KRR E M EEBx
. EEE—F R L AL/ TBY 86-1 HR TR B E T B/ 93-1 H(P<0.05) (& 3),
LA EBF R RE R 7 MDCK 81T S, AL/ IR 86-1 BE AT B/IFE 93-1,

g1

64 HU i BATH B SR 6 b 1 IR
DIMNA HL i [

Fig. 1 Agarose gel electrophoresis of DNA
extracted {rom influenza virus (64 HU)
infected cells at 6 h p.i.

1. PCR markers {SABC); 2. Contrel:

3. Inferted with Al/)ingfang 86-1;

4, Infected with B Hufang 93-1.
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Kinetics of apoptesis induced by 64 Hu
miluenza virus in MDCK cells

Fig. 2
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Fig. 3 Relatienship of dose and effect of apopuosis mduced by influenza virus in MDCK cells at 12 hpo
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2.3 EEFRNESEWMERAESES MDCK 48N

Lhwrk RRH, BAEMNREMY TG BN EHES MDCK fiHET- (18 4.5.7), B
BE 64 - MLEFH 7R AL/TEF 86-1 §1 B/PIF 93-1 B9 H 3B M B 0 20~ 125 pg/mlL, 40
pe/mL B9 B TR FAMMEIE A RET R4, HE S, ER A B/
B 93-1 WHIEAMENHB(Es). TRAMNEMAREETHAREES MDCK HH BT 4
CIHEREH, TREFHAEROLIIMAREET EE(P<0. 001)MHE A1/ 86-1 11 B/
WEE 931 AT, FEA LA ERNARAE, NSRS RRERES
BFEAHMRT T LI AR A, Tk 0 h 4 1 h S F B E(P<0.00DHMFRBR(NE
2), M ESERET BEZMIPHIER EEREEWNERMMEA Y, WEMWAMHEBN %

A AE EH AR TR T R E
®2z FRNENANZSERE{40 py/ml ) FIRKER (40 pg/mL)
¥ 64HU PR BRB A 12 h %S MDCK HBRATHER (xLs,0=5)
Tahble 2 Effect of melanin {40 gg/mL) and virazole (40 pg/mL)} added at vanous time
on the apoptosis induced by 64HU influenza virus in MDCK cells at 12h p.i.

B R k-1
Melaoin Vicazale
@ AL/ By B6-L B/ Bl 93-1 AL/ IR 86-1 B/ 1By 931
Graups Al/)inglangS86-1 B/ Hulangd3-1 Al/[ingfang86-1 B/ Hulongd3-!
memeon LT wewmoo TR mcmon RN momoo RN
rate{ W } rate{ % } mte( % ) ratel % )
Qh 4, 100 36" 90.3 3,72+0.44"" S6.8 2. B6£0, B2 93.8 4,661 15" 82 9
1h 26,85+ 4,220 24.5 LB, 463, (B*F 5.8 4.27 L2 B82.8 490+ 24" B1 9
4+ h 34,00+ 4.05 3.8 24.05£2.04 2.1 32.14£86.77 912 23.92+2.04 30
MBRRAGI o5 3342.27 - 246153 1 - 35.3242.27 - 24.6143.23 -
nfected group
IE #2030 0.73+0.05 - 0 55+£0.08 - 0.73%0.05 - Q.55 £0.06 -

Normal groug

Inhibitory rate=[1— (Al of testing group ~ Al of naormal group}/{ AL of infected group— Al of marmal geoup) ] % 100 %
+ Compared with ofected group P<<0.D5; # * Compared with infected group P<0.01; # *= » Compared with feeted group P<<0.001: # Com-
pared with 4h group P<<0, 05,

4 40 pg/ml B GR HS 40ug/mb 8 el 5 g3
ot FIUT AL/ HTBY 86-1 BT 12 h ATEMAR DNA 57k B 64 HU B/{PRA 931 B 12 h A9HFRE DNA B 3 E %

Fig. 4 Agarose g Clectrophoresis of DMNA extrarted from the Flg.5 Agarose gel elecimphoresis of DNA exiracted from the
cells, which were treared with ) pg/ml. melanin or vimzole and cells, which were treated with 40 pg/mlL melamn or vivazole
index ted with 64 HU AL/Timglang 86-1 for 12h. |. mfected with md irfected with 64 HU B'Hufang 93-1. |. PCR nuarkers
Al/Tingfang 85-1 1 2. PCR markers{ SABC) : 3. Gatrol: 4. Treai- {SABC): 2. Infected wuith B/Hufang 93-1: 3. Conuol: 4.
od wiih melarn and infectad with Al/Jingfang 86-1: 5 Treated Treated with melanin and infected with B/Hufang 93-1; 5.
with virazcle and infecred with AL/ Jingfang 86-1 Treated with vitazole and infected with B/ Hulang ©3-]
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Fig. & Effert of various deses of melanin and virazole on the apoptos is induced

by 84 HU influenza wirus in MDCK cells ac 12 h p.i.

M7 40 pg/ml BARKHRMCE 64 HU FBFHESEL 12 b 1 BT £ T4 (RS Hoechst33258 Hif8)
Fig.7 Muclear morphological changes of the cells, which were treated with 40 pg/mL melanin or virazole and infected with 64
HU influenza wirus for 12h (stained with Hoechest33254) . a. Cenool (400 = ) b, Infected with Al/Jingfang B6-1(200 ~ )
¢. Treated with melarun and infected with B/ Hufang 93-1(200 ~ )3 d. Treated with virazole and mfected wich Al/Jingfang 86-
1(200 > )
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3 iFig

gﬁﬂﬂ?ﬁt(apoptosiS)%ﬁﬁﬁﬂﬁ@ﬂ:ﬂ(necmsis)ﬁjiﬁgﬁﬂEﬁ%ﬂﬂﬁtﬁi‘:, T =
ERMEMEERESMHEFSTM T, SshESHTHAEEWAEN =" & &, Hr
B T RO RERT S B 2, (it DNA $F S35 5t 8u s Hoechst33258 #F &1 B 3 17 %
FEEE, TS BINE T8 2 PR T 40 A B, B W AT 4R R R T R B SR T AR R
fbsr#fr. DNA B BRT A 5 —E B4 0E, SGR 0T, H Ay T4 BBk iy W B w 800% , 31
TR E R /METER G B DNA, B RGLL 180 ~200 bp HBEIH B EE, 7 DNA ik B -2
WAFFER LA . BrsE R R, AR SR T AT R ST R R E M.

1993 i, Takizawa AU E YR A R ERE T HSE L HMET, AT A8 TR
MEDRNBEE TEEN . FHAEROEN, ABFERLIIEMNE EHRFATRE
TEESHFZMMMATE LI, FET AL/ BB 86-1 Rt B/IFBF 93-1 R R H(P
<0.05), T—HEIMRERS AT B UKBRFNENRTREHFEARTS., IREEH 20
pe/mL AR & FE O A B MH 64 D MR IR AL/SUEF 86-1 F1 B/ 1B 93-1 BB S W
MDCK #HEET, K RERCER EE AR ESDREY, K ANERELSELER
FRZT, BB EeR ey AR SR RRADRE. MW R Be
MR EE AR S KB EANRRE AR ES XS S mEnE T H mEER
R THRBAERFEETARABC A BHEMIEARAR S, ATHSBEEE A6
2 B W T S i R IR S T B A LA S 0 ) O R A Th B B O S B R RS
RaEy iR A B, B A RN ERANE RS S AU M ESEAN . HEeEEnY
B mEFRAARE IhS4h MM A B RANARAT B ZAFERSER(P<0.05), %
HRARBIERTHRMNEEHEGWMEESE NS AEFETE R, XL
Fi#—HEE,

g X X ®
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-—  Studies on Inhibitory Effect of Melanin on the Apoptosis
Induced by Influenza Virus in Host Cells

Hu Guobing Zheng Congvi Qu Shanpu Wei Yangbao
( College of Life Sciences, Wuhan University, Wuhan 430072

Abstract The apoptosis induced by influenza virus in cultured MDCK cells was reported and the
selective inhibitory effect of melamin on the apoptosis induced by influenza virus was investigated.
The results showed that the DNA ladder could be first detected at @ h post-infection {p.i.), ac-
companied by nuclear condensation and nuclear fragmentation could be easily detected at 12 h p. 1.
In addition, the apoptosis-induced activity of influenza virus Al/Jingfang 86-1 strain was more
potent than that of B/Hufang 93-1 strain (P<0.05). In the range of 20 = 125 pg/mlL, melanin
was found to significantly (P<0.001) inhibit apoptosis induced by 64 hemagglutination unit in-
fluenza virus infection with a inhibitory rate comparable to that obtained by virazole and showed
no cytotoxicity. The inital results suggested that the mechanism of melanin against the apoptosis
induced by influenza virus was related to the blockage of viruses’ adsorbtion to the host cells.

Key words Melanin, Influenza virus, Apoptosis
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