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Table 1- Ingredients and chemical composition
of experimental diet

Items %
Alfalfa hay 20.00
SEA aadg

Ground barley grain 65.15
st bl 5

Soya bean meal 10.87
CETREESS

Salt (NaCl) 0.66
Sas

Calcium bicarbonate 1.33
prelS ol S

Sodium bicarbonate 1.33
poes ol S

Mineral and vitamin premix 0.66
Lagaelins o (Pare ol ge boslae

CP 16.0 +
ala (5 0.23
ME (MJ/kg DM) 115
sule a S LS 53 J531K0) arusd olis 18 (55,3

(Saa

The mineral and vitamin premix contained (per kg DM):
500,000 IU Vitamin A, 100,000 1U Vitamin D, 1 g Vitamin
E, 180gCa, 90gP,20gMg,60gNa,2gMn,3gFe, 03¢
Cu,39g2Zn,0.1gCo,0.1gl,0.001 g Se and 3 g commercial
antioxidant (Globatiox; containing as active ingredients
ethoxyquin, propyl gallate and citric acid).
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Table 2- Primers for quantitative real-time PCR

Gene Primer Accession No.  Product size (bp) Tm (°C)
UT-B F:CAAGTCTGGCTCAAGGTGTA NC_019480 158 53.8
o £ ol saias E) R: AGATCTTYGTAAAGCGAATG
GAPDH F: AGCATTTTCAGAATACACAC NC_019460 137 58

SB35 ,0mas Sliwd ¥ usll,uK  RIATCAGAAGAGCAATACCAGA

B3 5o0ma0 @liwd ¥ wadll € :GAPDH ., B g5 saias el :UT-B
UT-B: Urea transporter B, GAPDH: Glyceraldehyde 3-phosphate dehydrogenase
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Figure 1- Gene expression of UT-B in rumen

epithelial cells in lambs fed monensin (MON),
periodical inclusion of monensin (MON-P), and
plant extract (PE) compared with control diet (Ctrl)
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Table 3- Effect of feeding plant extract or Monensin on ruminal ammonia, plasma urea nitrogen, urea
transporter B, pH, total VFA and the molar proportions of individual VFA in the ruminal content of finishing

lambs
Treatment SEM P-value
olass LacSile Hlaae Bl ,asl ER e
Item CON MON  MON—p PE
aals Opeipe  (glos g aedige S o 5lae
NH3-N, mg/dL 12.17%  9.98° 16.122 16.992 1.42 0.013
Sk gel 55,530
PUN, mg/dL 19.09 20.99 18.06 17.28 1.85 0.54
Loy (slossl 055088
UT-B 1.812 1.692 1.05P 1.7252 0.07 0.0001
o g s, 5) saiasJlam!
Total VFA, mM 104.98  99.92 87.30 94.45 7.85 0.45
o8 o el S
Acetic Acid, mol% 49.44 50.77 50.95 49.80 3.55 0.98
Sl wed
Propionic Acid, mol% 4165  41.40 32.99 38.50 4.76 0.56
S0 el
Butyric Acid, mol% 6.822 5.132 12.67° 9.46% 1.63 0.03
S el
Isovaleric Acid, mol% 0.57 0.78 1.07 0.80 0.21 0.46
Saolls sl aal
Valeric Acid, mol% 1.522 1.92% 2.31° 1.432 0.21 0.04
Sl e
pH 6.372% 5.562 6.86° 5.98a 0.33 0.09
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Table 4- The correlation between ammonia, plasma urea nitrogen, urea transporter B, pH and volatile fatty
acids

Ammonia PUN UTB VFA AcA PrA BuA iVaA VaA pH
Sk gl 0398 saiag Ul apel el Sl Rro R R =
Items sl o gss oo o Shal Semen S Seolls Solls g
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Table 5- Extracted factors with eigen values, special
and cumulative variance percentage

Components Eigen %Variance  %Cumulative
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1 2.42 30.23 30.23
2 1.99 24.82 55.05
3 1.48 18.53 73.59
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Introduction: Urea as the final product of nitrogen metabolism plays a pivotal role in ruminants’
nitrogen economic efficiency (Marini and Van Amburgh, 2003). Ruminants are capable to recycle and
return a tremendous amount of urea to rumen rather than excretion to urine; the recycled urea is
hydrolyzed to CO2 and ammonia and thereafter is used for the synthesis of microbial protein
(Harmeyer and Martens, 1980). By changing ruminal and blood metabolites, Monensin and herbal
extracts can change and modify the expression of urea transporter gene in rumen epithelium.
Monensin is an ionophore antibiotic which changes the ratio of VFAs in the rumen in favor of
propionic acid and decreases the production of methane (Duffield and Bagg, 2000). The aim of present
study was to investigate the effects of Monensin and herbal extracts as feed additives on type B urea
transporter gene in rumen epithelium and also on ruminal ammonia, VFASs, pH and blood ammonia
in fattening lambs.

Material and methods: In this experiment 16 Afshari ram lambs with initial BW of 41+5.6 kg and
6 months of age were used. The lams were randomly assigned to four experimental dietary treatments
in a completely randomized design; 1) no additive (control), 2) 30 mg monensin.d-1 per lamb, 3)
periodical inclusion of 30 mg monensin.d-1 per lamb, and 4) 2 g of a commercial blend of plant
extract.d-1 per lamb. During the experiment, lambs were kept in individual boxes and the diets and
fresh drinking water were offered ad libitum. 3 weeks were considered as an adaptation to diets and
8 weeks were considered as an experimental period in which treatments and samplings were
conducted. The forage: concentrate ratio was set to 20:80 and the rations were prepared daily, mixed
by hand and were offered two times at 09:00 and 16:00. Two hours after morning feeding rumen
samples were collected every other 2 weeks by using a special tube and electrical vacuum pump.
Also, immediately after slaughtering and before skinning 2 rumen samples were collected, filtered
and the pH was determined. 8 ml of the first sample was mixed with 2 ml of % 25 sulfuric acid for
measurement of ammonia and 8 ml of the second sample was mixed with %25 meta-phosphoric acid
for measurement of VFAs. The mixed samples were kept in -20°C until assays. After thawing, rumen
samples were centrifuged for 10 to 15 min and then the supernatant was separated and stored for FAs
and ammonia measurements. Blood and rumen samples were collected before slaughtering and rumen
tissue samples were taken from ventral part of the rumen. VFA in rumen samples was measured by
using Gas chromatograph (Mirzaei-Alamouti et al. 2016). The ammonia nitrogen was measured by
using a spectrophotometer. Blood samples were taken at the beginning of the experiment and then
every 2 weeks after the morning feeding into heparinized tubes. Blood samples were centrifuged at
3000 rpm for 15 min and plasma samples were stored at -20° C for plasma urea nitrogen. Blood urea
nitrogen was measured with commercial kits using a spectrophotometer. The lambs were slaughtered
56 days after feeding with experimental diets and the tissue samples were taken from ventral part of
the rumen. Relative gene expression of UT-B was determined by Real-time PCR technique
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(Mirzaei_Alamouti et al, 2016). Experimental data were subjected to analysis of variance by the
mixed procedure of SAS (9.1).

Results and discussion: The relative expression of urea transporter gene in lambs fed with periodical
Monensin was 0.167 in comparison to control group. In Pfaffl’s (2001) method, the gene expression
in control group is considered 1; thus, the expression of urea transporter gene in periodical Monensin
group has been reduced (P< 0.05). In addition to this, expression of urea transporter gene in Monensin
group tended to increase and in herbal extract group tended to decrease. The ammonia nitrogen levels
in periodical Monensin group increased in comparison to control group (P<0.05). In herbal extract
group, the relative expression of urea transporter gene was not affected in comparison to control group
(P<0.05). The levels of ammonia nitrogen in herbal extract group were increased in comparison to
control group. Rumen pH was not affected by diets containing Monensin, herbal extract or control
group (P<0.05). Rumen pH was higher in periodical Monensin group in compare to other groups
(P<0.05). The concentration of total free fatty acids which stimulate the absorption of urea from
rumen epithelium did not show any significant difference (P<0.05). Conclusion: all in all, the results
of this study showed an inverse or average relationship between urea transporter gene expression with
ammonia nitrogen, butric acid and valeric acid and a positive relationship with VFAs. The periodical
inclusion of Monensin to the diets may change the rumen fermentation and reduce the expression of
urea type B transporter. In comparison to this, the continued inclusion of Monensin to the diets would
improve rumen fermentation and increase the expression of the urea-type B transporter gene. The
herbal extract used in this study may change the rumen fermentation but is not possibly effective on
epithelial cells which are involved in urea transportation. In this study, the rumen variables were more
effective in urea transportation in compare to blood variables.

KeywordsS: Rumen epithelia, Rumen fermentation, Sheep, UT-B gene
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Figure 1 (Supplement)- The results of Real-Time PCR on agarose gel, 1) Marker, 2 and 3) UT-B gene,
4 and 5) GAPDH gene
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Figure2 (Supplement)- The melting curve of UT-B gene
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Figure 3 (Supplement)- The melting curve of GAPDH gene



