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Fig. 1. Statistics evaluation of the results obtained by ELISA for the effect of ethanolic nettle weed and yarrow
medicinal plant extracts on CMV-titer decreasing compared to the negative control sample (b1). Results stated as
analysis of variance of the average values obtained by serological absorbance represented by ELISA assay for the
treated cucumber seedlings. Results obtained for the cucumber samples treated with one of each applied nettle weed
and yarrow ethanolic extracts showed a significant decrease (with 1% variation) in the CMV-Fny titer in inoculated
leaves as well as the young recently grown leaves of the treated cucumber seedlings compared to the negative control
(cucumber seedlings just received water instead of any plant extract) within 3 days (a1), 6 days (az), 9 days (as) and 12
days (as) after virus inoculation. Different concentrations used in this study were as follow: 200 ppm (b2), 800 ppm (bs)
and 1000 ppm (b4), used in this research. Histograms A and C represented the comparisons between the mean values
obtained by ELISA for the inoculated leaves of the cucumber seedlings treated with each of the studied plant extracts.

Histograms B and D represented the comparisons between the mean values obtained by ELISA for the young newly
grown leaves of the cucumber seedlings treated with each of the studied plant extracts.
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Fig. 2. Statistics evaluation of the results obtained by ELISA for the effect of willow medicinal plant extract as well
as acyclovir antiviral ointment on CMV-titer decreasing compared to the negative control sample (b1). Results stated
as analysis of variance of the average values obtained by serological absorbance represented by ELISA assay for the
cucumber seedlings treated with the willow extract and acyclovir ointment. Results obtained for the cucumber samples
treated with applied ethanolic extract of willow plant and acyclovir ointment showed a significant decrease (with 1%
variation) in the CMV-Fny titer in inoculated leaves as well as the young recently grown leaves of the treated cucumber
seedlings compared to the negative control (cucumber seedlings just received water instead of any plant extract) within
3 days (a1), 6 days (a2), 9 days (as) and 12 days (as) after virus inoculation. Different concentrations of willow extract
and acyclovir were as follow: 200 ppm(bz), 800 ppm(bs) and 1000 ppm (b4), for this research. Histograms A and C
represented the comparisons between the mean values obtained by ELISA for the inoculated leaves of the cucumber
seedlings treated with each of the studied plant extracts. Histograms B and D represented the comparisons between the
mean values obtained by ELISA for the young newly grown leaves of the cucumber seedlings treated with each of the
studied plant extracts.



Ve Jlo o) ojles Vel (g0 0,8 (S oS

sl palS 51 S ye Jgillojlac bosd Lo L3 slaazals ;0 DSI (g lows ol (a3l o) p ol
2 Sl 5l eeojles G, UL Sulige Gusng DSI b pme Gials Sl @bt (pl 5o gy 9590
ol S5 0¥ () Jgaz) o9 (shie aall 4y by o digas b dlie ;0 loojlac plad b ool o jL5 sloazals
oo b 4 o o)lae | K 5o Lo et slodiznd 13 as b oS aule 5| o 35y # o) 51 DSI ol
00 Jlash b (slotisas plai 9 DSI a3l o ine 20lS S35 ol b il o b blas oo, 5 S
Oty () J9az) o5 easlive BB Siaule 5l ey VY B F 55, 51 anld iged b aslie ;o baojlas 51 S5 2 b
S ojlas Aceppm o Yeoppm slacdale b ool [l Lo sladiged o olislen o>l Gals oliw
el Sl e (ialS b asS Ve e eppm cdale o TAY JAVIY (oS 5 Gl 4 wdle e (2alS L ol yolegs
Vooppm cdile 4 by o DSI Gl (02 5208 g 00,5 odalie (g g b (Fjale 5l Gy @235l90 595 50 TAT Gl 4
() Jgoz) 090 0091 aalis b avolie ;0 750 ()l5ue a5 o oL Jgibl o lac

ghee Yoo glacble Loas Lo )Ls laazals ;0 CMV-Fny  ljs)len oot pasli -\ Jouo
o= 59 WV 98 F slapl; sl @bt o 5 Glpslsg @S Glals (Jyilslo)la e (PPM) V- - -
el 00l Gy woyd e 25 g s b (DA (G5anle
Table 1. Disease severity index (DASI) for CMV-Fny in cucumber seedlings. Results are for cucumber
seedlings treated with the 200, 800 and 1000 ppm concentrations of ethanolic extracts of weeping willow,

yarrow and common nettle plants up to 12 days after inoculation (DAI). Results are indicated on the basis
of the percent of infection.
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DSl disease severity index in cucumber seedlings Different concentrations of Type of ethanol
treated in the days after inoculation with CMV-Fny extract (ppm) extract
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13+0.02 ** 20+0.07 ** 16+0.06 ** 1000
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19+0.03 ** 26+0.06 ** 21+0.03 ** 200
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. . o Weeping willow
36+0.02 ** 30+0.02 * 24+0.09 ** 200
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Fig. 3. Results of the sq-RT-PCR for assessing the transcript levels of Inhibitor of viral replication (IVR) gene in
CMV-Fny-infected cucumber seedlings treated with the ethanolic extract of the yarrow (A), nettle weed (B) and willow
(C) medicinal plants, 12 days after virus inoculation. Acyclovir medicine at the concentration of 1000 ppm was used
as positive control and CMV infected cucumber plants treated with the water was used as CMV-control sample (N).
PCR was done at the 25, 30 and 35 cycles. 100bp DNA ladder (Fermentas, Inc) used as ladder molecular marker.
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Fig. 4. Peroxidase specific activity in upper young leaves of CMV-Fny infected cucumber seedlings treated with

the 1000ppm ethanolic extract of yarrow, willow and nettle weed 12 days post inoculation. Non treated CMV-Fny-

infected cucumber seedlings were used as negative control. Star on the histograms indicated to the statistically
significant differences: (*<0.01, 0.05<**<0.01) with standard deviation of mean values.
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ABSTRACT

In this research the antiviral activity of medicinal plants including Weeping willow, Yarrow and Common Nettle
ethanolic extracts against CMV-Fny infection in cucumber plant was explored under the greenhouse conditions. To
this end, cucumber seedlings were mechanically inoculated with the CMV-Fny. The extract of the mentioned plants
was added directly into the plants' rhizosphere at 200 ppm, 800 ppm and 1000 ppm concentrations. CMV-infection
level in inoculated as well as young grown leaves was tested by DAS-ELISA in 3, 6, 9 and 12 days post-inoculation.
Peroxidase (POX) enzyme activity was assessed for the cucumber seedlings which showed maximum virus inhibition
at 12 days post-inoculation and the expression level of inhibitor of viral replication (IVR) gene was also examined by
semi-quantitative RT-PCR (sq-RT-PCR) method for them at this time. ELISA results indicated that at 12 days after
virus inoculation, CMV-Fny protein titer in inoculated and young grown leaves as well as disease severity index (DSI)
decreased in cucumber seedlings treated with the plant extracts compared to the negative control. The most decreased
level of CMV-titer observed 12 days at mature inoculated and young leaves by applying 1000 ppm concentration of
nettle and 200 ppm of yarrow extracts. The expression level of IVR gene and POX enzyme specific activity increased
in treated cucumber seedlings at 12 days post inoculation, represent a systemic resistance activity against CMV-
infection, after extracts treatment.
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