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Sudy of Nanometer Catalyst on Antiviral Action
GUI Fang'?, ZHANG Zhuo-ran*"" , ZHEN Cong-long' , ZHOU Dayong',

L1 Yan', YANG Shufeng' , XU Guo-wang® , MING Pingwen® , LIU Zhong-he’ , YANGLing®

(1. Department of Microbiology of Dalian Medical University, Dalian 116027, China; 2. Hunan Huaihua Medical College,
Huai hua 418000, China; 3. Dalian Chemistry and Physical Institute of Chinese Science Academy, Dalian 116023, China)

Abdgract : In order to investigate the antiviral activity of 112 kinds of nanomaterial s and give theo-
retical gist for developing new antiviral nanomaterial s, we used various nhanometer catalystsinhib-
itory to Parainfluenza virus, Herpes smplex virus types 1, Adenoviruses types 1 and 5 in given
time and examined their sorption and virucidal activity through the haemagglutination test and
CPE reduction respectively. We al 0 observed their sorption and virucidal activity to viruses under
the electron microscope. Wefound that in the 112 nanometer catalyststested, the strong, moder-
ate and weak sorption nanometer catalysts were 29,36 and 47 respectively by the haemaggl uti na-
tion test. Among them there were 13 sortsof strong sorption nanometer catalysts whose sorption
rate were between 87.5 % to 93. 75 % on parainfluenza virus, and the best was AB-24.
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1
1.1
112 :ASC 01-60 ( "
" ) AB 01-35 (
) DSA 01-10( )

HR1 3,HRAL,HRY,HRMW,6 HRZ,
AR7 ,QA1 7,MA2 5LP1,LM-22LTi,RA-1,
K2-J09-1A , K209-1( “ ?
)

(Parainfluenza Virus, PIV ,

1 640 1 1280) (Herpes
Smplex Virustype 1,HSV 1) 1 5
(Adenovirustype 1 and 5) ( )9

11 : Hela (

) ;RPM 11640 ;0.5% ;

( JEM-2000EX) ;
1.2 PIV
{WT 0.2g 0.3mL PIV
30min, imL ,
PIV ,
1.3 PIV
9 11 ,37

3d, , 1

640 1 2560 0.3mL

0.2g
30min, 1mL ,
1500r/ min 10min, ( 1 )
, 1 911
2 1imL
,1500r/ min 10min,
2 3 , 2 3
, 3 2 3
1.4
50 % (TCID=o)

2l 0.2g

,121 10min,
100 TCIDso 0.3mL
) 30min,
0. 3mL
PBS , 1500r/ min 5min,
0.1mL Hela 24 ,
37 1h, PBS ,
1mL CPE, CPE
“ 4 +" CPE ,
CPE 13 +11 ,
1.5
CPE
0.3mL 100TCID50 0.2g
AB-24 30min, 2.5%
1.6 Hela
0.2g ,
PBS 0. 6mL ,
30min ,1500r/ min 5min, 0.1mL
Hela 24 37 30min,
imL ,
2
2.1 112
PIV
(HA 1:20,

93.75%) , 29 , tASC1,2,3,4,24,
28,59, DSA-1 DSA-10, RA-1, AB-2-1,5,8,17,
18,22 ,24 ,26 ,.35 ,RA-1, MA-5

(HA 1:20 1:160,
93.75% 75%), 36 , tASC
5,11 ,17,27,29,31,32,36 ,38 ,39 ,40 ,43 ,44 50 ,51 ,
52 57,58, AB-1,1-1,2,3,4,52,8,12, QA-1,2,5,
MA-2,3, K2J09-1A, KZ09-1, HR3, HR-AL,
LTi
(HA 1:320 1:1280,
5% 0), 47 , ASC6,7,
8,9,10,12,13,14,15,16,19,20,21,22,23,25,26,
30,33,34,35,37,41 ,42 ,45 ,46 ,47 ,48 ,49 ,53 ,54 ,
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55,56,60 ,AB-7-2 , HR-Z,HR" Y , HRMW ,HR-2,
LP1,QA-3,4,6,7 MA-4,LM-22 AR7
2.2

PIV , 13 PIV
87.5% 93.75% 99.61 %,
tASC1l ASC2 ASC4 ASC28 DSA-6
DSA-7 DSA-8 DSA-10 AB-2 AB-7 AB-17 AB-
24 AB-26( 1)

1 PIV
Tablel The sorption rate and virucidal rate of strong sorp-

tion nanometer catalysts against parainfluenza virus

2 1 CPE
Table2 The CPE condition of nanometer catalysts inhibi-
tion to adenovirus type 1

AB DSA DSA AB Active Virus Cdl

Frosting
-24 -6 -8 -2 -28 carbon control control
+ + 2+ 4+ 4+ 4+ 2+ 4+ -
+ - 3+ 4+ 4+ 4+ 3+ 4+ -

+ 3+ 4 + 4 + 4 + 2+ 4+ -
- + 2+ 4 + 4 + 4 + 3+ 4+ -
- - 3+ 4 + 4+ 4+ 2+ 4+ -

+ + 3+ 4+ 4+ 4+ 2+ 4+ -
Inhibitory rate( %)
83.33" 83.33" 33.33 - - 0 41.67 - -

Sorption rate( %) Virucida rate( %)

Nanometer

catalysts wash wash wash wash wash

water 1 water 2 water 3 water 1 water 3

ASC1 87.50 93.75 93.75 99.61 99.61
ASC2 87.50 93.75 93.75 99.61 99.61
ASC4 87.50 93.75 93.75 99.61 99.61
ASC28 93.75 93.75 93.75 99.61 99.61
DSA-6 93.75 93.75 93.75 99.61 99.61
DSA-7 87.50 93.75 93.75 99.61 99.61
DSA-8 87.50 87.50 87.50 99.61 99.61
DSA-10 87.50 93.75 93.75 99.61 99.61
AB-2 87.50 93.75 93.75 99.61 99.61
AB-7 93.75 93.75 93.75 99.61 99.61
AB-17 93.75 93.75 93.75 99.61 99.61
AB-24 93.75 93.75 93.75 99.61 99.61
AB-26 93.75 93.75 93.75 99.61 99.61

* :Compared with active carbon control (P<0.01) . Nanometer catar
lysts: ASC 28 isoxide of titanium. AB-2 and AB-24 are nanometer
dlver and molecule seve. DSA-6 and DSA-8 are nanometer catalysts
of active carbon. Cytopathic effects(CPE) appeared after inoculated
10 24 hours, at the same time the virus control was no CPE. It
was consdered that the result was the direct toxicity of sample to
cells. The next tables were the same asit, s the two samples were
omitted. The classfication of CPE:" - " There are no CPE célls.
“ +" Theproportion of CPEcellsare5% 25%." 2+" The propor-
tionof CPEcdlsare26% 50%." 3+” Theproportionof CPEcdls
are 51% 75%.“ 4 +” The proportion of CPE cells are 76 %
100 %.

3 5 CPE
Table 3 The CPE condition of nanometer catalysts inhibi-
tion to adenovirus type 5

Nanometer catalysts: ASC1, 2, 4, 28 are oxide of titanium, zinc
and soon. AB-2,7, 17, 24, 26 are nanometer slver and molecule
seve. DSA-6, 7, 8, 10 are nanometer catalysts of active carbon.

2.3 1
2 AB-24 DSA-6
, 83.33 %,
(P<0.01) DSA-8
) 33.33%,
(P>0.05) ,AB-2 ASGC28
CPE )
2.4 5
3 AB-24 ,
83.33 %,
(P<0.01) DSA-6, 62.5 %,
, (P>0.05)
DSA-8 , 33.33 %,
(P>0.05)
2.5
AB-24 , 91.67 %,

AB DSA DSA Frosting Active Virus Cdl
=24 -6 carbon control control
+ 2+ 2+ 4+ 3+ 4+ -
- 2+ 3+ 4+ 3+ 4+ -
+ + 3+ 4+ 2+ 4+ -
+ + 2+ 4+ + 4+ -
+ + 3+ 4+ 2+ 4+ -
- 2+ 3+ 4+ 2+ 4+ -
Inhibitory rate( %)
83.33" 62.50 33.33 0 45.83 - -

* :Compared with active carbon control (P<0.01) . Nanometer cat-
alysts: AB-24 is nanometer slver. DSA-6 and DSA-8 are nanometer
catalysts of active carbon. The classfication of CPEisthe same asta
ble 2.

(P<0.01)
DSA-6, 50 %, ,
(P>0.05) DSA-8
, 16.67 %, (P>
0.05) ( 4)
2.6
AB-24
Hela A4 (>75%) Hela
; AB-24
Hela 3 (>90 %)
Hela
180 200nm ,
Hela , ( 1A) 1B
AB-24 500nm ,
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AB-24 , (a)

(b)
4 CPE
Table4 The CPE condition of nanometer catalysts inhibi-
tion to herpes smplex virus

AB DSA DSA Frosting Active Virus Cell
-24 -6 -8 carbon control control
- 2+ 3+ 4+ 2+ 4+ -
+ 2+ 4+ 4+ 3+ 4+ -
— 2+ 3+ 4+ 3+ 4+ -
N 2+ 3+ 4+ 2+ 4+ -
+ 2+ 4+ 4+ 3+ 4+ -
- 2+ 3+ 4+ 3+ 4+ -
Inhibitory rate( %)
91.67 " 50.00 16.67 0 33.33 - -

* :Compared with active carbon control (P < 0. 01) . Nanometer cata
lysts: AB-24isnanometer slver. DSA-6 and DSA-8 are nanometer catar
lystsof active carbon. The dassfication of CPE isthe same as table 2.

2.7
,ASC
, 10 24h

AB-2

1 AB-24
Fg.1 AB-24inhibitory to herpes smplex virusin the elec-

tron microscope.

A ,Herpes smplex virus control Arrow shows HSV ; B:aindicates
the nanometer particle with viruses, b indicates the nanometer parti-
cle with no virus.

3

[3 6]

[71]

( 1 5 ) 112

) 29
, 13
87.5% 93.75%

, AB-24 ,
93.75%,
99.61 %, 1 5
CPE 83.33% 83.33% 91.67 %
DSA-6, 93.
75 %, 99.61 %, 1 5
CPE 83. 33% 62.
50 % 50.00 %, ,
, ,AB-24
91.67%, DSA-8
16. 67 %; ,
, DSA-6
99. 61 %,
50. 00 %
(a1
) Hela
1 100nm )
5 10nm ,
e )
’ (101 ’
, AB-24 ,
AB-24
AB-24 Ag’ ,
Ag’ :
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