CHAPTER IV

RESULTS
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ug/mL héd no significant effect on viability of Hela cells

the presence of

(Figure 2). The density of cell at 2.0 x 104 cells/wells
was chosen in the further works because at this density

the cells gave a confluent monolayer.
3. Plaque Reduction Assay

The effects of acyclovir on the yield of HSV-2 at
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various multiplicities of infection or at different time-
courses of infection was determined by plaque reduction

assay.

3.1 Inhibitcory Effect of Acyclovir on HSV-2

bl es fec

- (éd to infect with HSV-2
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051,002, 0.5, ~\\\ ig/mL of acyclovir.

After which the © -'\Q;-clovir on the virus

vield was tes P \f on assay and the

results was I'he yield of virus was

partially inhibi of acyclovir and

completely inhibite 4.0 ug/mL of acyclovir.
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virus . was redugE@-EPPIORL iMés as compared to
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at the MOI of 5. gsults obtaimed in this study suggested
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assay and therefnre was closen in she study for the effect
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3.2 Inhibitory Effect of Acvclovir on HSV-2

e ime-cou

Hela cell monolayer was infected with HSV-2
at MOI 10. After allowing of infection for 1.5, 6.0 or

12.0 h, acyclovir at concentrations ranging from 0-4 ug/mL
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were added. Thereafter, they were frozen and thawed three
timesz The viral content in the cultures was then titrated
by the plague assay. It was. found that the yield of the
virus was completely inhibited at the concentrations of

0.05 wug/mL and 1.0 ug/mL of acyclovir after infection for

1.5 and 6.0 h, respectiw ble 2). However, at 12.0 h

after infection, acyelowir 't compltely inhibit the
vield of the virus & wh%uf acyeclovir at +the
concentration as L ok Vug /=LY

infected cellé in the

presence of acye _v,_"~1i- erflined by incorporation

of 3H-thymidine

in " In our preliminary

experiment shewec ge of 0.2 ug/mL of
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acyclovir de 1§QL, ?, hibited to 56, 74,
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and 66 % as compared to the control clltures in the use of

0.2, 0.5 Q0| BNNDIYT S0 e ively (Tale 2).

Similarly, Y the inhihitian of 3H—TdR 1n¢urp¢ratinn was
ubsewq\aw ﬂﬁwﬁ%q‘a ﬂﬂffﬁ:gls treated
with .0 ug/mL of acyclovir. It was appeared that the
amount of 0.5 wuCi/well of 3H-TdR was the optimal
concentration for the assay (Table 3) and therefore was

used through out the experiment.

4.1 b t o Cv v t

at Various Multiplicities of Infgg;ignl
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Hela cells were infected with HSV-2 at MOI of
2.5, 5, 10 and 25. After a viral adsorption for 1.5 h,
the cells were treated with acyclovir concentrations
ranging from 0-4 ug/mL and then pulse-labelled with 0.5

uCi 3H-TdR/well. It was found that in the presence of

0.2 ug/mL of acyclovir D
as compared to

inhibited up to 3 10 and 25

thesis was inhibited to 17 %
k gI of 5§ while it was

respectively (Ta e inhibition of 2H-

T

TdR incorporat b nyt\\- ¢ cultures of HSV-2
infected cell : y_ h$£ U™ug/mL of acyclovir.
It was found tk E B ?*? 0% of 10 was appeared
to be the upprj? rer T =\ agsay. However, the
inhibition at MOI @©f f;. f no mpared to the control

because at this MOLFtldisirus céhtration was too low to
achieve the complete¥é§g$:;‘%f ' sulting in inconsistency

results. -

=

1|HeLa cells were infected with Hsv—z at MOI of
o AR IR IR B o
ug/mL Sfor 1.5, 6.0, and 12.0 h after infection and
pulse-labelled with 3H-thymidine. As shown in Table 5,
HSV-2 DNA synthesis at 1.5 h was significantly inhibited
at the concentration of egqual to or more than 0.2 ﬁgme
acyclovir (P <.05). The significant inhibition at 6.0 h
and 12.0 h were observed at concentrations of acyclovir

lower than at 1.5 h. It was also found that the viral DNA
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synthesis was greatly inhibited by acyclovir treatment
after infection for 6.0 h. 1In this time course, the
presence of 0.05 ug/mL of acyclovir DNA synthesis was
inhibited to 28 ¥ as compared to the control and the

inhibition was increased up te 75% in the culture of HSV-2

infected cell treate 4.0 ug/mL of acyclovir.

However, at 12 h a the viral DNA synthesis

was inhibited to a the control at 4.0

ug/mL of acyclovir

\lovlr on the synthesis

of HEV-2 polypeptides ¥ SDS-PAGE and Western

blotting technique. &% electrotransfer of the

bands from SDSAE ellnloze, the remaining

[~ = ’ Y
proteins in*h’n g S etely transferred
; W

were detectedﬂy staining in 0.25 % nommass1e brilliant
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nltrocelluluse were demonstrated by an immurnoblotting
technique. Our previous experiments found that the
suitable concentration of protein appeared to be 3.0 ug of
protein per lane and the good resolution., of discreted
bands occured by using the combination of rabbit

immunoglobulin .to HSV-2 at the dilution of 1:20 and
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peroxidase conjugated swine antirabbit at the dilution of
1:50. Therefore, the concentration of protein and the

dilutions of antiserum and conjugate were used through out

the immuncblotting experiments.

Y
a88TE innunoglobulin to HSV-

2 polypeptieds b S --{lug;:f\\=s shown in Figure 4.
Lane A e ‘ =~~\5‘h. -2 untreated with

acyclovir, rea & %_Tﬁgk‘: ak immunoglcbulins.
There were : Be i . AR “}ﬁi”' ands  with molecular
weights of 20-13Q#F incduding 5\ majer HSV-2 glycoprotein
antigens : glycop .

(70-75), gD (60),

gG (92), gC (80), gE
yteins. Immunoblotting

of mock-infected in the same manner as

k

infected cellsy to the ¥ebBBEit immunoglobulins

X

(data not shnﬁ“‘ - Fed pulypepiideﬁ of
J

“

' !
HSV-2 treated_wi" acyclovir at concentrations of 0.2, 0.5,

SR L0 (1211125 (1 o

polypeptides)] by immunoblotting of HSV-2 treated with
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acyclowir bu reac

decreased as the concentrations of acyclovir increased.

5&2 ju] "J—
Synthesis at 6.0 Hours Post Infection

The reaction of HSV-2 polypeptides treated or
untreated with acyclovir at 6.0 h posf infection with HSV-2
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rabbit immunoglobulins were shown in Figure 5. Lane A

showed the pattern of the immunoblotting of untreated

H5V-2 polypeptides which 5 major HSV-2 glycoprotein

antigens and LMW glycoproteins were observed. This

pattern was similar to that of at 1.5 h after infection.

: [y es treated with acyclovir
‘ /& z.n 3.0 and 4.0 ug/mL,

gall . similarity in the

Lane B-G showed HSV-2
at concentrations o
respectively.

pattern of HSV- and untreated with
acyclovir, how - ;;’1 ~ ETE  of bands was
proportionally d HS8V-2 polypeptides

were almost complefe “AnNibited when the culture was

treated with 3.0 ug

5.3 on HSV-2 Polvpeptide

vnthesis at 12, ITS Post ‘] .

.. Y]
A B _ pakterns of HSV-2
‘ i

polypeptides the cultures treated and untreated with

acycluvir ﬂﬂ.ﬂi{mmwgﬂﬂﬁwn in Figure 6.

Lane A shqr untreated HSV-2 polypeptidas

react qa m @ Wg Y"m ﬁeﬁemunstrated
polypeptides aving olecular weights of 130 Kd which

were glycoproteins B, gG, gC, gE, LMW
glycoproteins according to published data of molecular
weight of HSV-2 polypeptides. Lane B-G showed HSV-2
pnlypeptides.in the cultures treated with acyclovir at the
concentrations of 0.2, 0.5, 1.0, 2.0, 3.0, and 4.0 wug/mL,

respectively. Lane H showed mock infected cells prepared
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in the same manner as infected cells. Although the pattern
of HSV-2 polypeptides in the treated and untreated groups
were not striking differences, however, the degrees of
intensity of bands of HSV-2 polypeptides-in the acyclovir
treated cultures were proportionally lesser than that of
icularly in the culture
treated with 3.0 ug/m 13 r,the HSV-2 polypeptides
synthesis were : aibited, except the
molecular weight'!!-?!-fi' 0 polvpeptide.

V\\\.

the untreated control.

Acy

Intraven
educ

ife acyclovir and
intravenous adj I-1::"-"‘1'1.:.51 at 6.0 h post
infection with ﬂ‘? 2 we cmpared ir@the range of 0-4.0
ug/mL. The resulte, in table & showed that both forms of

acyclovir ﬂﬂﬂg%ﬂ%ﬁmﬂ&ﬂ‘}m upon the

vield of tha virus. It ds noted that at copgentration of

R il mumw RIS Bowriererr

1nh1hit the vyield of the virus whereas the intravenous
acyclovir completely inhibited the yield of the virus at

the concentration of 1.0 ug/mL.

6.2 nhibito E ct of Pure Chemical and

1 v clov on DN e o SV- IH-

Thymidij o
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Comparison of the inhibitory effect of pure
chemical acyclovir and intravenou acyclovir was carried
out at 6.0 h post infections (Table 7). Similar results
obtained were* showing that both acyclovir at the
concentration as low as 0.05 ug/mL could significantly

the cultures treated with
% ols (p < 0.05). The

1nute of each forms

inhibit HSV-2 DNA synthe-l
acyclovir as
variations in
of acyclovir we * percentages of the
mean of count with its c?ntrol
were proporti ncreased in the
concentrations off bg orfs pfy acye r. In the presence
of acyclovir atdtilef cance

synthesis was inhibit -.- ah a

to the controls in Je;;ﬂﬁ-qgi

and 75% as compared
chemical and intravenous
acyclovir, rESPEth?;!,;

synthesis of HS& nlecied —cell wae—+alitd to be sensitive

therefore, the DNA

QTR RIS TN By 1n e

cultured] treated or untreated with pure chemical acyclovir
at 6.0 h post infection reacted with rabbit immunoglobulin
against HSV-2 were shown in Figure 5. Lane A revealed
HSV-2 polypeptides. having molecular weight ranging from
20-130 Kd in the acyclovir-untreated HSV-infected culture

reacted with the rabbit immunoglobulins. The immunoblotting
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strip also showed clearly visible 56 major HSV-2
glycoproteins and LMW glycoproteins. Treatment with
acyclovir ranging from 0.2-4.0 ug/mL reduced the synthesis
of HSV-2 polypeptides (Lane B-é}, especially with the
concentration of 3.0 ug/mL of acyclovir almost completely

diminished the synthesﬂa

HSV-2 polypeptides (Lane F).

Control culture of A.cells shown in Lane H

demonstrated no visiebleé-ban L@ound.
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Table 1 1n vitro inhibitory effect of acyclovir on HS? 2 multiplication

at various multiplicities of 1nfect10n

Virus yield : No. of PFU/mL
MOI
0 2 3 1
2.5 |2.4x10¢ 0 0 0
5 |2.0x104 0 0 0
10 }2.2x1094 : ; ‘-i \\\ 0 0 0
25 |6.7x10% 0 0 0

ﬂUEl’JVIEWlﬁWEl']ﬂ‘i
QW"lﬁ\iﬂ‘imNWl’mEJ’lﬁﬂ



48

Table 2 1n vitro inhibitory effect of acyclovir on HSV-2 multiplication

at different time courses of infection

Virus yield : No. of PFU/mL
Hour
post- o Daseqd gf yacyclovir (ug/mL)

infection Bt : :

(MOI=10) 2.0 3.0 4.0
1.5 0 0 (i}
6.0 0 0 0

12.0 5x10% [4x103 |5x102

ﬂummmwmm
’Qﬁﬁﬁ\iﬂimﬂﬁﬂﬂmﬂﬂ
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Table 3 Establishment of optimal condition for 3H-

thymidine incorporation

Amount of Mean of count per minute (CPM)+SE-
3H-TdR :
{uCi/well) \ } -2+ACV HEV-2+ACV
Eme} (1.0 ug/mL)
0.2 4,6521+94
(36 %)
0.5 o 5pap201 | 24231+811 6,744491
(41 %)
1.0 360%629 | 29+1,351 7,403+372
0 ) (43 %)

— ‘Hﬂmﬂiﬁmm*sﬂ::-“‘::::::::
e RN T

aeyclovir
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Table 4 In vitre inhibitory effect of acyclovir on DNA
synthesis of HSV-2 infected cells at various

multiplicities of infection.

Hean of count per minute + SE

l 1
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| |
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| | i | l | i
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| ! |
I |
I |
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694 136131094161 (25194224 127604160

(100%) (64 X) | (63 %X)
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10133524250 3564430 tf
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20384147
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T
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(100%) ’: (106%) |Ez %) : e Bl 1 (5T %)
|
I

ﬂuﬂﬂﬂflﬂﬂﬁwﬂ"lﬂ‘i :

25 3“111!5|335‘!405l31441354|2593:!é“ 12452486 |2120425 |1677446 [1646439
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* P < 0.05 (Paired-t-test) compared with control.

1535331
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i |
% |
| |
| !
| $
E E
1 |
I .'
| |
1 &

Value in parenthesis indicates percentage of the average
counts of 3H-TdR incorporation in the HSV-2 infected
cultures in the presence of acyclovir as compared to the
parallel HSV-2 infected cultures in the absence of

acyclovir.
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Table 5§ In vitro inhibitory effect of acyclovir on DHNA
synthesis of HSV-2 infected cells at different

time-course of infection.

I

o

S
\

"l.
= =

i i Hean of count per minute i1 SE :‘
I Hour | —!
| | |
| Post | 1
i I |
|infection} r T T -
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| (HOI=10)| [ I 2.0 | 3.0 | 4.0 |
I ! ! I I !
| I | I | |
| ] | | | = = |
| [ ' b 20 RN [ I [
i 1.5 !35212501355413n5|3- 1247 235V 10T 4 » H{f1u5{1ﬂ13143 i1ass;vn |zuau;11?i
i (100%) | (1065 (g | ) | €57 %) | (56 %) | (60 %) |
! I | I I | |
| | | | |

I ! i lti " -:i |

6 ||557¢111;331u_1u=iun4 4164127084151 i 511736440 i1321gnn 1331448 i11ﬁ:¢1: {
(100%) | (72 X} i | (38 x) i (29 %) | (29 %) | (25 %) i

I |

| |

I I

| |

| i

|

I

o e e B R B . e, S o o W T s

i |
1z iza&s;11itzazu.sd * 575496 Izunw;41 |1930+1z |151 20 1368437 1251433 |1142439
Iln |

il 1)LV 23 104 ko e
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Value 1in parenthesis indicates percentage of the average

counts of 3H-TdR incorporation in the HSV-2 infected
cultures in the presence of acyclovir as compared to the
parallel HSV-2 infected cultures in the absence of

acyclovir.
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A comparison of the inhibitory
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effect of pure chemical

acyclovir and intravenous acyclovir on the multiplication of

the HSV-2 by plaque reduction assay at 6.0 h post infection.

Form
of
ACV

Pure chemical

Intravenous

ﬂ‘HEl’JVIEI'VI?WEI’]ﬂ‘i
ammmmum'mmaa

: ;

'Hx , x§ n

L1}
#

.%

vield :

WIS '

No. of PFU/mL

1.0 | 2.0 | 3.0 | 4.0
0 0 0
0 0 0
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Table 7 A comparison of the inhibitory effect of pure
chemical acyclovir and intravenous acyclovir on

DNA synthesis of HSV-2 infected cells.

Hean of count per minute % SE

— b ———

Foam
of
ACV T T
| | |
0 | 0.05 2.0 | 3.0 I 4.0
! '. !
|' ' i
I |
| - E [ w
' !
1550+37 11195180 |1071+100
|
i | - ‘ |
{100%) | (83 %) & , ' (42 X) | (33 %) i (29 %)
|

—— o — — i —

e — e — e e — e — e —
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g::ﬁgﬁég_ I

- |

|

|

!

Intravenous |4597+17713310+164 1321+80

(72 %)

Ll
Ll
w
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|
(100%) (66 X)/L7IB8 /Ay /| | (38 %) | (28 %) | (28 %)
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R e 4

|
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i
|
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|
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|
|
|
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|
|
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|
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|
|
I |
1 |
! |
| I
I I
I I
| |
I [
| I
[ I
I |
| I
| |
! s

|
|
i
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1331448 1162413
|
|
|
|
|

!

<

]

%
* P < 0.05 {pairﬂw t-test) compared w;h control

Value in Pﬂuﬂ luﬂmjmﬂ;ln of the average
count _per min spfrq the HSV-2
infectg:lmf] aﬂé ﬁﬁﬁﬁ%ﬁiﬂs compared
to tha parallel HSV-2 infected cultures in the absence of

acyclovir.
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Fig 3 The EDS-@AGE ed with m 25 ¥ Coommassie
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A _ MW (Kd )

A14¢)7) [
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Fig 4 1nh1hit0rv effect of different concentrations of
acyclovir on the HSV-2 peclypeptide synthesis in
HelLa cells at 1.5 h post infection. Hela cell
monolavers infected with HSV-2 were either untreated
{lane A) or treated with acyclovir at the
concentrations of 0.2 ug/mL (lane B), 0.5 ug/mL
{lane C), 1.0 ug/mL (lane D), 2.0 ug/mL (lane E)
and 3.0 ug/mL (lane F). Following an incubation
for 24 h, infected cell were electrophorosed and
then analysed by Western blot assay. Numbers on
the right represent the molecular weights in
kilodaltons.
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§ acyclovir on the HSV-2 polypeptide synthesis in
Hela cells at 6.0 h post infection. The infected
cells were treated with acyclovir at
concentrations of 0 ug/mL ( lane A), 0.2 ug/mL
{(lane B), 0.5 ug/mL (lane C), 1.0 ug/mL (lane D),
2.0 ug/mL (E), 3.0 ug/mL (lane F), and 4.0
ug/mL (lane G), respecti;ely.
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cyclovir 2 polypept synthesis in
HeLa cells at 12.0 h 'post infection. The infected
cells were treated with acyclovir at
concentrations of O ug/mL (lane A), 0.2 ug/mL
(lane B), 0.5 ug/mL (lane C), 1.0 ug/mL (lane D},
2.0 ug/mL (lane E), 3.0 ug/mL (lane F) and 4.0
ug/mL (lane G), respectively. Lane H was " mock
infected culture.
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Eet PRINIOTOL AN R:Bee oo
qhbmica acyclovir on HSV-2 polypep e synthesis
in Hela cells at 6.0 h post infection. HSV-2
infected culture were treated with acyclovir at
concentrations of 0, 0.2, 0.5, 1.0, 2.0, 3.0 and
4.0 ug/mL in Lane A,B,C,D,E,F and G respectively.

Lane H was mock infected culture.
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