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1- Steam-distillation
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Giardiasisis an intestinal infection caused by the flagellate protozoan Giardia lamblia

(synonyms:. Giardia intestinalis and Giardia duodenalis). The characteristic of this *  Glardialamblia

disease are including worldwide distribution, high prevalence, and significant **  Hydroalcoholic extract
morbidity. Different studies relieved that the thymol content available in some % Laboratory conditions
medicinal plants has anti-giardiasis effect. Hence, based on adequate thymol in % Origanumwulgare

contents of both, Saturgja sahandica and Origanum vulgare extracts, the aim of
present research was comparison the effect of Saturgja sahandica and Origanum
vulgare Extracts with metronidazole on Giardia lamblia in vitro condition. In this Thymol
experimental-laboratory study, 500 pl of each of 10, 100 and 200 mg/L

concentrations of extracts and 125 mg/L of metronidazole was added to 500 pl of

purified giardia cysts, respectively. In control groups normal saline used whereas

these agents. The giardicidal activity of the extracts was measured 30, 60 and 120 min

(s) after exposure through 0.1% eosin dye staining and microscopic enumeration

method. Minimum, maximum and means lethal concentrations of treatments were

calculated after three times in each group. Results relieved that anti-giardicidal effects

of both extracts significantly increased due to rising the concentration and time.

Based on present study findings and in accordance with others, it seems thymol

content of SS and OV extracts were responsible for their anti-giardial activity

.Meanwhile, further studies needed for clarify their exact mechanism of actions.

« Saturgja sahandica
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Table 1- Comparison of lethality percentage of giardia cysts after adding different concentration of the hydroal coholic extract of Sahendian savory with control treatment and
metronidazole in 30 minutes of the test using the in vitro method.

Control (Normal saline) 0+00a 0+0.0a 0x00a
10 mg/L (Sahendian savory) Extract 0+00a 0+00a 0+00a
100 mg/L (Sahendian savory) Extract 35.06+3.16b 72.0+3.25b 5353+ 3.20b
200 mg/L (Sahendian savory) Extract 46.43+3.29¢C 7843+4.4b 62.43+ 3.84 b
Metronidazole (125 mg/L) 77.77£4.07d 89.76x 0.77 C 83.78+ 2.39¢C
Sig. p.value = 0.001 p.value = 0.001 p.value = 0.001

Lethal Dose (Mean + SEM) in Sahendian savory distillatein 30 min.
(P<0.05) sl s TUKEY B oSS 0505 5 45, byl 50T 09037 55 Calbes (glaisle 3 sy 40 g 53 0l me Dl 3 5 0L O g pp 53 wlial oy > X
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’s test.
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Table 1- Comparison of |ethality percentage of giardia cysts after adding different concentration of the hydroal coholic extract of Sahendian savory with control treatment and
metronidazole in 60 minutes of the test using the in vitro method.

Control (Normal saline) 0+00a 0+00a 0+00a
10 mg/L (Sahendian savory) Extract 16.10+8.13a 2347+12.09b 19.95+10.21a
100 mg/L (Sahendian savory) Extract 40.46 +3.06 b 76.43£342c¢c 58.45+ 3.19 b
200 mg/L (Sahendian savory) Extract 56.20+5.21b 86.6+29%c 7143+ 4.05b
M etronidazole (125 mg/L) 94.066+ 5.33 ¢ 97.73+ 2.26 C 96.2+ 3.80C
Sig. p.value = 0.001 p.value = 0.001 p.value = 0.001

Lethal Dose (Mean £ SEM) in Sahendian savory distillate in 60 min.
(P<0.05) sl s Tukey B oSS 0505 5 48 ,beSS aibyls 56T 05037 55 Calides (claisle 55 o 5540 el 53 )l gme Dl 5 2 g 0t OLES (O g 5 iliel oy o T
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’ s test.
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Table 3- Comparison of lethality percentage of giardia cysts after adding different concentration of the hydroal coholic extract of Sahendian savory with control treatment and
metronidazole in 120 minutes of the test using the in vitro method.

Control (Normal saline) 0x00a 0+x00a 0+0.0a
10 mg/L (Sahendian savory) Extract 31.0+4.58b 412+4.99b 36.10+4.78 b
100 mg/L (Sahendian savory) Extract 51.16+4.36¢C 82.56+ 3.11¢c 66.86+ 3.70 C
200 mg/L (Sahendian savory) Extract 782+868d 932+1.7cd 85.7+ 5.08d
Metronidazole (125 mg/L ) 96.00+ 4.0d 98.66+ 1.33 ¢ 97.33+£ 2.66d
Sig. p.value = 0.001 p.value = 0.001 p.value = 0.001

Lethal Dose (Mean + SEM) in Sahendian savory distillatein 120 min.
(P<0.05) sl s TUKEY B oSS 0505 5 45, il sl 50T 05037 55 Calbes (laisle 53 o ys 40 g 53l ime Bl 3 5 0 0L O i o 53 wlial oy > X
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’ s test.
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Table 4- Comparison of lethality percentage of giardia cysts after adding different concentration of the hydroal coholic extract of marjoram with control treatment and
metronidazole in 30 minutes of the test using thein vitro method

Control (Normal saline) 0+00a 0+0.0a 0x00a
10 mg/L (marjoram) Extract 342+336b 524+414b 433+369b
100 mg/L (marjoram) Extract 578+4.17c 77.33£5.29¢C 67.56x 4.73 C
200 mg/L (marjoram) Extract 81.80+3.93d 86.93+347c 84.36+ 3.57d

Metronidazole (125 mg/L) 77.77£4.07d 89.76x 0.77 C 83.78+ 2.39d
Sig. p.vaue = 0.001 p.value = 0.001 p.value = 0.001

Lethal Dose (Mean £ SEM) in marjoram distillated in 30 min.
(P<0.05) sl s TUKEY B oSS 0505 5 45, il sl 50T 05037 55 Calbes (laisle 53 o ys 40 gl 53l ime Bl 3 5 0 0L O i pp 53 wlial oy > *
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’ s test.
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Table 2- Comparison of lethality percentage of giardia cysts after adding different concentration of the Hydroal coholic extract of marjoram with control treatment and
metronidazole in 60 minutes of the test using thein vitro method

Control (Normal saline) 0+00a 0+00a 0+00a
10 mg/L (marjoram) Extract 46.03+4.28b 60.06 £ 5.65b 53.05+4.96b
100 mg/L (marjoram) Extract 69.40+5.08 c 82.83+£4.07c 76.11+ 455c¢
200 mg/L (marjoram) Extract 89.10+ 3.03d 93.8+2.05cd 91.45+2.54d
M etronidazole (125 mg/L ) 94.066+ 5.33 d 97.73+ 2.26 d 96.2+ 3.80 d
Sig. p.value = 0.001 p.value = 0.001 p.value = 0.001

Lethal Dose (Mean £ SEM) in marjoram distillated in 60 min.
(p<0.05) sl s Tukey B oSS 0505 5 48 eSS aibyls 56T 05037 55 Calides (claisle 55 o 55 40 c]a_w 23 )15 g oDl 3 o 5 0 OLES (0 g 53 aliel (o - *F
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’ s test.
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Vitro)
Table 6- Comparison of lethality percentage of giardia cysts after adding different concentration of the hydroal coholic extract of marjoram with metronidazole in 120 minutes of the
test using the in vitro method.

Control (Normal saline) 0+x00a 0+x00a 0+0.0a
10 mg/L (marjoram) Extract 55.23+554b 74.06 £3.35b 64.65+4.31b
100 mg/L (marjoram) Extract 7156+ 352c¢c 85.33x2.82¢c 78.45+3.16C
200 mg/L (marjoram) Extract 91.8+4.34d 96.83+1.67d 94.31+ 3.01d
M etronidazole (125 mg/L ) 96.00+ 4.0d 98.66+ 1.33 d 97.33+ 2.66 d
Sig. p.value = 0.001 p.value = 0.001 p.value = 0.001

Lethal Dose (Mean £ SEM) in marjoram distillated in 120 min.
(P<0.05) sl s TUKEY B oSS 0505 5 45, b byl 50T 09037 55 Calbes (glaisle 3 sy 40 g 53 0l me Bl 3 5 0L O g pp 53 il oy > X
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’ s test.
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Table 7- Comparison of lethality percentage of giardia cysts after adding different concentration of the hydroal coholic extract of Sahendian savory and marjoram with control
treatment and metronidazole in 30 minutes of the test using the in vitro method.

Control (Normal saline) 0x00a 0x00a 0+00a
10 mg/L (Sahendian savory) Extract 0+00a 0+00a 0+00a
100 mg/L (Sahendian savory) Extract 35.06+3.16b 72.0+£3.25¢C 53.53+ 3.20 be
200 mg/L (Sahendian savory) Extract 46.43 + 3.29 bc 7843+ 4.4cd 62.43+ 3.84 cd
10 mg/L (marjoram) Extract 342+336b 524+414b 433+369b
100 mg/L (marjoram) Extract 578+417c 77.33+5.29 cd 67.56+ 4.73d
200 mg/L (marjoram) Extract 81.80+3.93d 86.93+347d 84.36+ 3.57 e
M etronidazole (125 mg/L) 77.77+4.07d 89.76+ 0.77d 83.78+ 2.39 e
Sig. p.value = 0.001 p.value = 0.001 p.value = 0.001

Lethal Dose (Mean = SEM) in Sahendian savory and marjoram distillated in 30 min.
(P<0.05) sl s TUKEY B oSS 0505 5 45, iyl 50T 05037 55 Calbes (laisle 3 o ys 40 g 53l ime Bl 3 5 0 0L O i pp 53 wlial oy > X
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’s test.
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Table 8- Comparison of lethality percentage of giardia cysts after adding different concentration of the hydroal coholic extract of Sahendian savory and marjoram with control
treatment and metronidazole in 60 minutes of the test using the in vitro method.

Control (Normal saline) 0x00a 0x00a 0+00a
10 mg/L (Sahendian savory) Extract 16.10+8.13a 2347+ 12.09b 19.95+10.21b
100 mg/L (Sahendian savory) Extract 40.46 + 3.06 b 76.43+ 342 cd 58.45+ 3.19cd
200 mg/L (Sahendian savory) Extract 56.20 + 5.21 bc 86.6+294d 71.43% 4.05 cde
10 mg/L (marjoram) Extract 46.03+4.28b 60.06 £ 5.65¢C 53.05+4.96¢c
100 mg/L (marjoram) Extract 69.40+5.08 c 82.83+4.07d 76.11+ 4.55 def
200 mg/L (marjoram) Extract 89.10+3.03d 93.8+205d 91.45+ 2.54 ef
M etronidazole (125 mg/L ) 94.066+ 5.33 d 97.73+ 2.26d 96.2+ 3.80
Sig. p.value = 0.001 p.value = 0.001 p.value = 0.001

Lethal Dose (Mean + SEM) in Sahendian savory and marjoram distillated in 60 min.
(P<0.05) sl s TUKEY B oSS 0505 5 48, iyl 50T 05037 55 Calbes (laisle 53 o ys 40 gl 53l ime Bl 3 5 0 0L O i pp 53 wlial oy > X
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’ s test.
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Table 9- Comparison of lethality percentage of giardia cysts after adding different concentration of the hydroal coholic extract of Sahendian savory and marjoram with control

treatment and metronidazole in 120 minutes of the test using the in vitro method.

Control (Normal saline) 0x00a 0x00a 0+00a

10 mg/L (Sahendian savory) Extract 31.0+458b 41.2+4.99b 36.10+4.78 b
100 mg/L (Sahendian savory) Extract 51.16+4.36¢C 82.56+ 3.11 cd 66.86+ 3.70 C
200 mg/L (Sahendian savory) Extract 782+ 8.68de 93.2+ 1.7 def 85.7+ 5.08 de
10 mg/L (Marjoram) Extract 55.23+554¢c 74.06 £3.35¢C 64.65 + 4.31c

100 mg/L (Marjoram) Extract 71.56 +3.52 cd 85.33+ 2.82 cde 78.45+ 3.16 cd
200 mg/L (Marjoram) Extract 91.8+4.34de 96.83 + 1.67 ef 94.31+ 3.01e

M etronidazole (125 mg/L) 96.00+ 4.0 e 98.66+ 1.33 f 97.33+ 2.66 e

Sig. p.value = 0.001 p.value = 0.001 p.value = 0.001

Lethal Dose (Mean + SEM) in Sahendian savory and marjoram digtillated in 120 min.
(P<0.05) sl s TUKEY B oSS 0505 5 45, iyl 50T 05037 55 Calbes (laisle 53 o ys 40 gl 53l ime Bl 3 5 0 0L O i pp 53 wlial oy > *
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’s test.
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Table 10- Comparison of minimum lethality dose of Giardia lamblia cysts after adding different concentration of the hydroal coholic extract of Sahendian savory and marjoram
with control treatment and metronidazole in different times using the in vitro method.

30 Min. 0+00a 0+0.0a 35.06+3.16a 4643+3.29a 342+336a 57.8+4.17a 81.80+393a 7777+ 407 a

60 Min. 0+0.0a 16.10+8.13 &b 40.46 + 3.06 ab 56.20+521ab 46.03+428ab 69.40+508a 89.10+303a  94.066+533a

120 Min. 0+0.0a 31.0+458b 51.16+4.36 b 78.2+8.68b 55.23+554b 7156 + 3.52a 91.8+4.34a 96.00+ 4.0 a
Sig. p.value=1.00 p.value=0.019 p.value = 0.048 p.value=0.027 p.value=0.044 p.value=0.128  p.value=0.23 p.value = 0.051

Min. LD (Mean £ SEM) in group by time.
(P<0.05) sl s TUKEY B oSS 0505 5 45, byl 50T 09037 55 Calbes (glaisle 3 sy 40 g 53 I3 me Bl 3 5 0L O g pp 53 Ll oy > X
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’ s test.
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Table 11- Comparison of maximum lethality dose of Giardia lamblia cysts after adding different concentration of the hydroal coholic extract of Sahendian savory and marjoram
with control treatment and metronidazole in different times using the in vitro method.

30 Min. 0+x00a 0+00a 720+£325a 7843+44a 524+4.14a 77.33£529a 86.93+347a 89.76x 0.77 a

60 Min. 0+00a 2347 +12.09ab 7643+ 342a 86.6+294a  60.06+5.65ab 82.83+4.07a 938+ 205a 97.73+2.26 b

120 Min. 0+0.0a 41.2+4.99b 82.56+ 3.11a 93.2+17b 74.06+3.35b 85.33+ 2.82a 96.83+ 1.67a 98.66+ 1.33 b
Sig. p.vlal (;1(;3 - p.value = 0.023 p.value = 0.151 p.vaue=0.047 p.vaue=0.037 p.value=0.437

p.vaue=0.077 p.value=0.014

Max. LD (Mean £ SEM) in group by time.
(P<0.05) sl s Tukey B oSS 0505 5 48 ,beSS aibyls 56T 05037 55 Calides (claisle 55 o 5540 ke 53 s gme D 5 2 g 0t OLES (0 g 5 il Cog X

Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’ s test.
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Table 12- Comparison of mean lethality dose of Giardia lamblia cysts after adding different concentration of the hydroal coholic extract of Sahendian savory and marjoram with
control treatment and metronidazole in different times using the in vitro method.

30 Min. 0+00a 0+0.0a 5353+ 3.20a 62.43+ 3.84a 43.3+369a 67.56+ 4.73 a 84.36+ 3.57 a 83.78+ 2.39a

60 Min. 0+00a 19.95+ 10.21 ab 5845+ 3.19 a 7143+ 4.05ab 53.05+4.96ab 76.11+ 4.55a 91.45+ 2.54 a 96.2+ 3.80b

120 Min. 0+0.0a 36.10+4.78 b 66.86+ 3.70 a 85.7+ 5.08 b 64.65+4.31b 78.45+ 3.16 a 94.31+ 3.01 a 97.33+ 2.66 b
Sig. p.value=1.00 p.value = 0.022 p.value = 0.079 p.vaue=0.025 p.vaue=0.037 pvaue=0.236 p.value=0.140 p.vaue=0.034

Mean. LD (Mean + SEM) in group by time.
(P<0.05) sl s TUKEY B oSS 0505 5 48, il sl 50T 05037 55 Calbes (slaisle 53 o ys 40 gl 53l ime Bl 3 5 0 0L O i pp 53 wlial oy > *
Dissimilar lettersin each column indicate a significant difference at 95% level at different timesin one-way variance test and Tukey’ s test.
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