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Introduction : Intestinal function in nutrient uptake depends on its morphology, and any change in villi
structure, as well as changes in the differentiation and development of absorbent cells, can alter digestion and
absorption capacity and thus function. Increasing the height and surface of Villus in the gastrointestinal tract of
animals consuming high concentrates increases the absorption capacity and in turn, protects the animal from the
accumulation of volatile fatty acids and a noticeable decrease in pH. In fact, it helps the lining of the gastrointestinal
tract absorb volatile fatty acids faster and stabilize the pH. High starch in diets, followed by a decrease in pH,
affects the morphology of the rumen and intestine. Any change in this morphology may predispose the intestines
to dysfunction. Megasphaera elsdenii prevents a sharp decrease in ruminal pH due to lactic acid accumulation by
consuming lactic acid, and in cases of subacute acidosis by converting lactic acid to propionic acid may provide
an opportunity to reduce inflammation and improve energy balance in livestock. Saccharomyces cerevisiae also
contributes to the growth and activity of cellulose-degrading bacteria, lactate consuming bacteria, and rumen
protozoa and the concomitant use of lactate consuming bacteria with Saccharomyces cerevisiae has been
confirmed. Therefore, the aim of this study was to investigate the effect of chemical and microbial buffer additives
on histomorphometry and histopathology of the small intestine and large intestine during high concentrate feeding.

Materials and Methods: Twelve Arabi male sheep at 9 + 1 months old and initial body weight of 35.95+3.55
kg were used in a completely randomized design with three treatments and four replicates, and the duration of the
experiment was 35 days. The experimental treatments consisted of a 1- control diet, 2- control diet + sodium
bicarbonate buffer, 3- control diet + Megasphaera elsdenii, and Saccharomyces cerevisiae (bacterial-yeast), which
fed ad libitum. At the end of the experiment, the lambs were slaughtered and the small and large intestines were
sampled for histomorphometry and histopathology studies. Each sample was placed separately in closed-sealed
containers containing 10% formalin, and tissue changes were examined microscopically.

Results and Discussion: No significant difference was observed between the experimental treatments for the
tissue indices studied in the duodenum and jejunum. However, the ratio of villus height to crypt depth in the
bacterium-yeast recipient treatment was numerically higher than other treatments. In ileum section, villi height,
crypt depth and villi area in control treatment 653.33; 506.67; 258.42 compared to buffer treatment 430.00; 328.33;
161.40 and treatment containing bacterial-yeast 445.00; 365.00; 178.04 respectively were significantly higher (P
<0.05). In the present experiment, due to the consumption of a diet with high concentrate and possibly increased

1- Former M.Sc. Student, Department of Animal Science, Faculty of Animal Science and Food Technology, Agricultural
Sciences and Natural Resources University of Khuzestan, Mollasani, Ahvaz, Iran.

2- Professor, Department of Animal Science, Faculty of Animal Science and Food Technology, Agricultural Sciences
and Natural Resources University of Khuzestan, Mollasani, Ahvaz, Iran.

3- Ph.D. of Animal Nutrition, Kharazmi Industrial School, of Dezful, Iran.

4- Assistant Professor, Department of Veterinary Medicine, Azad University of Yasoj, Yasij, Iran.

*Corresponding Author's Email: chaji@asnrukh.ac.ir


https://ijasr.um.ac.ir/
https://doi.org/10.22067/ijasr.2022.73983.1057
https://ijasr.um.ac.ir/journal/about
https://ijasr.um.ac.ir/journal/about
https://orcid.org/0000-0002-9336-4094
https://orcid.org/0000-0003-2636-9802

1F-Y ke o oylods A0 wdo Il (oS pale Gleiungly & pid oy

production of volatile fatty acids in the rumen and their transfer to later parts of the gastrointestinal tract, increased
villi height, crypt depth, and villi area in different parts Intestine was observed especially in control treatment; In
fact, one of the reasons for increasing the villi height and Villus surface in acidosis, is increased the absorption
capacity of volatile fatty acids and help maintain pH of the rumen, Therefore, reducing these indices in chemical
buffer and bacterial-yeast treatments can be the result of the positive effects of buffer and microbial additives such
as improving the pH of ruminal fluid transferred to different parts of the intestine, as a result of increased activity
of cellulolytic bacteria and more acetate production, which has caused relative control of acidosis in the control
treatment. Improving the Villus height to crypt depth ratio in the duodenum and jejunum in treatments receiving
chemical or microbial additives can be considered as positive results of using pH-adjusting additives in the present
experiment. In different parts of the small intestine, in all three treatments, inflammation of the intestinal mucosa
was observed in the form of infiltration of mononuclear inflammatory cells, including lymphocytes, plasma cells
with different degrees of eosinophils. In the large intestine in the control treatment, hyperemia, the infiltration of
inflammatory cells of lymphocytes, plasma cells, and eosinophils in small numbers in Lamina propria and
labyrinth of Lieberkohen glands as well as necrosis of the villi was observed. In general, changes in intestinal
tissues are to counteract the inflammation caused by acidosis.

Conclusion: In general, although the use of chemical buffering or microbial additives had a positive effect on
the histomorphometry of the ileum, but did not have a positive effect on the histopathology of the small and large
intestine. It is suggested that the present experiment be examined in the early stages of livestock growth when the
microbial flora is not fully established.

Keywords: Acidosis, Buffer, Megasphaera elsdenii, Saccharomyces cerevisiae, Tissue.
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Table 1- Feed ingredients and chemical composition of the experimental basal diet fed to lambs

o 3] (Kt ooke S 53 p ) Shite
Components of diet Amounts (g/kg DM)
s 201
Alfalfa

P15 olS 99
Wheat straw

b 300
Barley grain

) 4y 210
Corn grain

by Ao 1235
Soybeans meal

PS5 pogm 55
Wheat bran

S Sl S 4
Calcium carbonate

Ko 25
Salt

(e dlse 5 eling JoSo 5
Vitamin and mineral supplements*

Chemical composition

S ool 891
Dry matter

Uﬂ ool 948
Organic matter

FuS 51.7
Ash

Crude protein

d)’l a)LAc 27
Ether extract

Uu>o.).u9.3).> J9l>mb dU‘ 290
NDFom?

dJ‘:‘"l A..\L')'yf: » J9l>mb L_BU‘ 165
ADFom?®

(S5 a3le p 598 > 5 J515) 55 iyl 265
ME*(Mcal/kg DM)

S Sl 4703

Non-fiber carbohydrates®
@5 o )3 P+ ipadS WA E uoling )5 (Ve Dy cpling Mallie 351y 3+ A uoling Al 351y Jl30 04+ ol ine Slge — (el JoSa S5k ya |
P ke S pgS oS e Voo e S e Yo iS00 S e 150N o0l 5 i Jlim s sy £ oS3 A caito S e )N s £S5 ke e P s
eSI il p S (o ¥ee ity p S e Ve gl
S 90 NDFY
S5 90 ADFT
uﬂ”& odlo o S 5 uuLu‘ PR E™] d\,ubu\‘
1 Premix contained (per kg): Vitamin A, 500,000 IU/mg; vitamin D3, 100000 IU/mg; vitamin E, 100 mg/kg; Ca, 180 g/kg; P, 60000 mg/kg; Na,
60000 mg/kg; Mg, 19000 mg/kg; Zn, 3000 mg/kg; Fe, 3000 mg/kg; Mn, 19000 mg/kg; Cu, 300 mg/kg; Co, 100 mg/kg; Se, 1 mg/kg; I, 100 mg/kg;
antioxidant, 400 mg/kg; carrier, up to 1000 g.
2 NDFom, ash-free neutral detergent fibre.
3 ADFom, ash-free acid detergent fibre.

4 Calculated from each feed ingredients.
® Calculated as: NFC=1000 — (NDFom g/kg + crude protein g/kg + ether extract g/kg + ash g/kg).
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Table 2- The effect of experimental diets on histomorphometry of small intestinal tissues of lambs

Ly st L‘”)L’:ﬁj

V:r:;bl o Treatments SEM P-value
Control* Buffer? Me+Sc?

(L955%) poigdgd

Duodenum (um)

on €5 560.00 562.50 482.50 20.616 0.2074

Villus height

S S Ges 485.00 470.00 385.00 20.683 0.0916

Crypt depth

noPE 120.00 125.00 155.00 8.558 0.2054

Villus width

Phas oY el . 262.50 247,50 270.00 18.600 0.3786

Thichness of tunica muscularis

St s & g o . 1.16211 1.19741 1.25695 0.027 0.3721

Villus height to crypt depth ratio

(g1m20ske) s Lo 208.65 222.78 234.48 14.375 0.7974

Villus surface (mm?)

(0955%4) P393

Jejunum (um)

on ) 575.00 705.00 600.00 31571 0.2113

Villus height

Cop S s 486.67 561.67 486.67 32.472 0.5815

Crypt depth

IR 106.67 90.00 103.33 5.941 0.5077

Villus width

hae &Y cabed _ 268.33 253.33 286.67 11.950 0.5683

Thichness of tunica muscularis

S5 ok & i )] o _ 1.1859 1.2783 1.3060 0.046 0.5638

Villus height to crypt depth ratio

(20 2niske) 50 e 194.05 198.87 196.04 15.049 0.9924

Villus surface (mm?)

(5,5%0) pocl]

lleum (um)

on €S 653.332 430.00° 445.00P 29.841 0.0002

Villus height

S Gos 506.672 328.330 365.00° 27.547 0.0101

Crypt depth

RO 126.67 121.67 126.67 5.378 0.9183

Villus width

hae &Y cald _ 223.33 188.33 191.67 13.709 0.0703

Thichness of tunica muscularis

St s & g o _ 1.3390 1.3670 1.2307 0.063 0.6782

Villus height to crypt depth ratio

(g2 cske) sz e 258,422 161.40° 178.04° 13.782 0.0023

Villus surface (mm?)

(P<el-0) sl I ine MBI (Sl S o gy b 3, yo (cloeSibs 2P
P93 4565 1 1316 =amls
[CRENWS R @ R G PNTWE ST
(pls 32 Sblar 255 59) deagrs ramrlogp 5Tt (o1 yo (sl 2 o ) ] il
ab Means within same row with different superscripts differ (P<0.05).
! Control= without any supplementation

2 Buffer= sodium bicarbonate supplementation (One percent daily ration)
3 Me + Sc= Megasphaera elsdenii (Three milliliters per animal) + Saccharomyces cerevisiae (Two grams per animal)
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Figure 1- Duodenum (D)- D1, D2 & D3: Sticking the heads of villuse together, Infiltration of mononuclear inflammatory cells
and eosinophils in mucosa and submucosa. D1& D2: X40 and D3: X100. Hematoxylin-Eosin staining
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Figure 2- Jejunum (J): J1, J2 & J3: Infiltration of mononuclear inflammatory cells and eosinophils in mucosa and submucosa.
J1& J2: X40 and J3: X100. Hematoxylin-Eosin staining
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Figure 3- lleum (1): 11& 12: Sticking villuse together, Infiltration of mononuclear inflammatory cells and eosinophils in mucosa,
X40. 13: Abundant presence of eosinophils, Arrows: Existence of coccidial oocysts, X400. Hematoxylin-Eosin staining
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Figure 4- Colon: C1: Complete cross section of the large intestine, X40. C2: Villi necrosis and infiltration of mononuclear
inflammatory cells in the mucosa and among of the lieberkuhn glands, X100. Infiltration of mononuclear inflammatory cells in
the mucosa and among of the lieberkuhn glands, X400. Hematoxylin-Eosin staining
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Tables 3- Rumen fluid pH of lambs fed with diets

.. o )los

CM iabl Treatment SEM P-value
anable Control! Buffer? Me + S¢?

pH* 6.540 6.872 6.80% 0.0654 0.0257

AP /v o) aiilpe o sine BB gl S it Bgys b i) o (slopSike 2P
9l w68 ym 1316 =aals!
(355 002 0> o) Sp)S (g2 oaos =317
(P> 2 Sljlar 35 99) dasrgor pupmrlog)5Tlot (ol o Slilar y2d e a) (! [l
ab Means within same row with different superscripts differ (P<0.05).
L Control= without any supplementation
2 Buffer= sodium bicarbonate supplementation (one percent daily ration)
3 Me + Sc= Megasphaera elsdenii (three milliliters per animal)+ Saccharomyces cerevisiae (two grams per animal)
43 hours after morning feeding
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