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Table 1. Ingredient and chemical composition of experimental diet used in culture medium
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10 (Ground corn grainy sis olel <o)s wls

13 (Ground barley ) sds Sl s

7 (Whole cottonseed) folS a2y o

6 (Cottonseed meal) 4z, = dlns

9 (Soybean meal with 44%CP) ¥¥ .55 5 Aoy b L s dleeS

4 (Wheat bran) 3" . 5.

0.5 Salt) o

0.5 (Vitamin-mineral supplement) .5 — Ji e oS
Chemical composition (% of DM) (it esle Ao 3) ol oS 5

7.25 (Ash) ~.slx
225 (Crude protein) pl= .55
335 (Neutral detergent fiber) _zo oi s 55 J sl U
235 (Acid detergent fiber) s ody s 55 J sl GUI

35 Crude fat) b=  ~
35.4 (Non fiber carbohydrates) (s ,ub & sl dn s S
2.38 (Mcal/kg) (Metabolizable energy) ..l LG 55
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1- Containing (g/kg premix; DM basis): 60 000 IU of vitamin D, 330000 IU of vitamin A, 1000 IU of vitamin E, 160 g Ca, 85 g P,
63 g Na, 45 g Mg, 2100 mg Zn, 12 mg Se, 1500 mg Mn, 535 mg Cu, 45 mg I.
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Table 2. Segment length and sequence-specific primers used in Real-Time PCR

; Sy | o b P
& d T Segment) e
(Source) (Sequence) (Primer) (Microorganism)
(length
3 H 5
5’-ACCGCATAAGCGCACGGA-3’
5 O on ias] (Forward) i g b
168
(Y+oV) s i, Butyrivibrio)
5’-CGGGTCCATCTTGTACCGATAAAT-3’ .
(Reverse) (fibrisolvens

- Real-Time PCR

v- Dena Zist Asia, Genomic DNA isolation kit

v- Bio-Rad (CFx96)

f- SYBR Green | gPCR Master Mix, Syntol, Russia
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orwar S e
oL 150 Pin L
A (Total protozoa)
(Y++¥) 5-CTTGCCCTCYAATCGTWCT-3’
(Reverse)
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Table 3. Protocol used in Real Time PCR for total protozoa and bacteria Butyrivibrio Fibrisolvens

ol (1,8 Sl 4 ,3) Lo GRSl S i e

(Time) Temperature (-C) (Reaction progress)
10-Minute 94 dnitial denaturation) sl ol
15-second 94 (Second denaturation) 4 g6 <l
20-second 58 (Annealing) dx 5
30-second 72 (Extension) b

W5 5 5Kl alasly 51 eslizad L 5 a5 5l sdel oy (slaesls todd 03 e gla, 2S6 sobl sl -X3)
(Y0) b S 513 a3l 5,5e (1AVA)
P=b(1-e*)
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5CF CP ;5035 4505 pfdl.:a\‘n Sl Osanl SO el YY Ole3 U ol J:JJJ)'KJS(.»JJIMGPYQAJ:M);‘S
ML&&J\A)T})}A M}w(b‘lnmsl}-w)bjrl? o{ﬁ.}mﬁ)éfuwﬂjﬁ Loy Jales \_M.'SJ.?AJCA

OMD (%) = ¥Y/A0++/5VeGP

S djajpfdk?a\‘n Sl Ol sSOE el Y QLa)'UaJJJ.:\)J)'LfJSV.??J>WGP YL sles s aS

NEI (MJ/kg DM) = -+ /¥8++ /A YFaGP++/+ + 0¥ CP+ +/+\Y4CF-+/+ «0fCA

y-Total rumen bacterial 16SrDNA
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Table 4. Effect of phosalone and diazinon with or without sodium bentonite on gas production parameters
in laboratory conditions

shal ol
Main effects
) e ol 5 BRI BlLgRWPY S8y
S g o o2k Coas Byas Gas Gas Gas
TP S5l . (mi/h) (ml) production  production  production
LP (ml/48h) (ml/24h) (ml/12h)
0 0 0.065% 44,90 42.43¢ 35.442 25.25¢
100 0 0.0672 40.96" 39.05 32.46° 23.96%
O4ll3 5 500 0 0.057° 31.73¢ 29.26¢ 23.87¢ 16.60°
Phosalone 100 2 0.054¢ 38.99t 35.89b 28.73° 19.51¢
500 2 0.059 36.57¢ 34.25¢ 27.840 19.37¢
500 2 0.041¢ 30.85¢ 26.09¢ 19.48¢ 13.12f
0 0 0.065% 44.90° 42452 35.442 25.25°
100 0 0.0672 42,59 40.462 34.27° 24,792
0523k 500 0 0.069° 36.31° 34.12° 29.10° 2177
Diazinon 0 2 0.054¢ 38.99t 35.89t 28.73 19.51¢
100 2 0.052¢ 36.72¢ 33.62¢ 26.730 17.99¢%
500 2 0.043¢ 31.89¢ 27.96¢ 21.54¢% 13.37'
SEM 0.002 1.23 1.21 1.02 0.85
6).3"(‘.&0 cb..d
P-value
sl ¢ 5 (TP) 0.29 0.089 0.08 0.029 0.10
Sl e (LP) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
et 52 (SB) <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
ST o x2S 3T g 5 (LPXTP) 0.008 0.26 0.11 0.028 0.03
s S s x S 55 (SPXTP) 0.03 0.25 0.24 0.093 0.02
(e S g X 2SS s (SBXLP) 0.009 0.16 0.54 0.86 0.98
x :Scsl g 55 (LPXSBXTP)
= c 0.28 0.60 0.67 0.48 0.14

e S g IS S

AP<70) il o Lo Siln o N 030 b e SUly 052 o 53 il 2 oy

Means with different subscript letters within a column are significantly different at P<0.05.
b o 5 (Level of pesticide) sl e «(Type of pesticide) iSesl ¢ Bges: MI/200MgDM) 58 W) 55 il 5 Cgasi 1) &5
(Sodium bentonite)
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Table 5. Effect of phosalone and diazinon with or without sodium bentonite on estimated parameters from gas
production in culture medium

ol ol A
Main effects
L 5 Lot Ll P
NEEPERR oAl 55 :5 : JB 5 e o
N P O P AW OR eSS h2 e pdse Saske
TP LP SB MPY NEI s ME OMD
(a/kg (Mcal/kg SCFA (Mcal/kg %)
0 0 12.902 3.842 0.782 6.832 66.832
100 0 12.512 3.502 0.722 6.362 64.812
O 500 0 11.39« 2.51¢ 0.53 5.01¢ 59.00%
Phosalone 100 2 12,020 3.07 0.63 5.78° 62.29
500 2 11.90° 2.97° 0.61° 5.64° 61.68°
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P-value
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x iScsl g 45 (LPXSBXTP)
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Table 6. Effect of phosalone and diazinon with or without sodium bentonite on protozoa population and Butyrivibrio
fibrisolvens in laboratory conditions

‘;J“'”‘ Q\;.
Main effects
SSlps sl gl e s 15355 JS crisL i e e
TP LP SB Total protozoa Butyrivibrio fibrisolvens
0 0 0.758? 0.978
100 0 0.5482 0.980
Ol 58 500 0 0.4972 0.708
Phosalone 100 2 0.412° 0.722
500 2 0.026° 0.608
500 2 0.003¢ 0.606
0 0 0.758? 0.979
100 0 0.5482 0.980
BESIIE 500 0 0.586%® 0.809
Diazinon 0 2 0.373° 0.812
100 2 0.045¢ 0.656
500 2 0.014¢ 0.687
SEM 0.09 0.11
Sold e CE.N
P-value
Sl g5 (TP) 0.82 0.42
S5 gk (LP) 0.0003 0.12
(e i 520 (SB) <0.0001 0.002
AS S o x2S 3l g 5 (LPXTP) 0.88 0.91
e Sy x S ¢ (SPXTP) 0.77 0.77
s S g x iSesl e (SBXLP) 0.44 0.35
x :Scsl g 55 (LPXSBXTP)

clw S 0.94 0.94
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Means with different subscript letters within a column are significantly different at P<0.05.
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Abstract!

Background and objectives: Organophosphate (OP) compounds such as phosalone and
diazinon are a diverse group of chemicals used against a wide range of agricultural pests.
Ruminant animals are raised in environments that may expose to a wide variety of pesticides.
Exposure of animals to these types of pesticides may be intentional, such as the dermal
application of various pesticides for control of insect and parasite infestation, or exposure may
be accidental, such as the consumption of chemically-contaminated feed. The first concern is
the potential deleterious effect of the chemical on the animal health. The second concern,
particularly to animal food producers is health of livestock products. So the purpose of this
experiment was to study the effect of diazinon and phosalone on the fermentation parameters,
protozoa population and a ruminal fibrolytic bacteria species (Butyrivibrio fibrisolvens) in the
culture medium using real-time PCR.

Materials and methods: Phosalone and diazinon, two organophosphate pesticides at three
levels (0, 100 and 500 ppm) and sodium bentonite at two levels (0 and 2% of diet DM) were
used with a factorial experiment 2x3x2 in a laboratory media according to completely
randomized design. The gas production was measured and the some parameters were also
estimated by the cumulative gas production technique. The total protozoa and the ruminal
bacterium Butyrivibrio fibrisolvens in the culture medium were determined by the real-time
PCR.

Results: The cumulative gas production after 12, 24 and 48 h of incubation, and also the rate
(cqas) and potential gas production (bgs) were significantly decreased when phosalone or
diazinon were added to the culture medium. Adding phosalone and diazinon to the culture
medium were significantly decreased the total estimated parameters such as organic matter
degradability, metabolizable energy, net energy for lactation, microbial protein yield and short-
chain fatty acids. Adding sodium bentonite (2%) to the culture medium also resulted in a
significant decrease in the above-mentioned parameters. The protozoa population was
significantly decreased following application of two pesticides to the culture medium, but
ruminal bacterium Butyrivibrio fibrisolvens was not affected by the type of pesticide.
Application of sodium bentonite in the culture medium also decreased significantly the
population of protozoa and ruminal bacterium Butyrivibrio fibrisolvens.
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Conclusion: Using both diazinon and phosalone had negative effects on the gas production,
estimated parameters and total protozoa. Toxicity of phosalone on the culture medium was more
in comparison to diazinon. Sodium bentonite as a toxin-binder could not decrease the negative
effects of both phosalone and diazinon in the culture medium and resulted in negative impacts
on the gas production, estimated parameters, ruminal bacterium Butyrivibrio fibrisolvens and
total protozoa.

Keywords: Pesticide, Phosalone, Diazinon, Gas production, Real-time PCR
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