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Table 1. Feed ingredients and chemical composition of the experimental diets fed to the lambs

(a2 b Ol Lo 05K Ao 3) Lajlacs
Treatments (Percentage of Albizia lebbeck replacement with

alfalfa) (&J& osle M)b) é\)}} o3le
Ola; ds s VO Ola s o ys 00 | Feed ingredients(%DM)
75% Albizia 50% Albizia . r?omrom' .
lebbeck lebbeck (without Albizia
lebbeck )
75 15.0 30.0 Alfalfa) o
225 15.0 0.0 (Albizia lebbeck) ols .
20 20.0 20.0 (Wheat straw) .15 «ls
20 20.0 20.0 (Barley grain) , <l
35 3.5 3.5 (Corn grain) <5 «ls
5.0 5.0 5.0 (Canola meal) 15s sl
20 20.0 20 (Wheat bran) e ...
05 05 05 Salt) <o
' Sdme slge — by
1.0 1.0 1.0 e s S
(Mineral + Vitamin premix)
et OS5
Chemical composition
i onle
97.08 97.00 96.52 (ho2) i e
Dry matter (%)
LS
9.04 9.04 9.50 (ho2) s
Ash (%)
[
13.82 13.67 13.37 (o) £ n
Crude protein (%)
) PSS VIRV L Ul
55.09 54.73 54.03 (ho2) 2t sy 53 J ol S,
NDF (%)
N | s g LUl
22.70 23.17 24.10 (o) el oo 2 2 J ol S,
ADF (%)
2.42 2.41 2.41 (p S S 15 IS o a5 (5535

ME (Mcal/kg)

‘EQ:"’L—J-’J C;SJ'L:‘\“ =D3;,:.4L:.:J d_llajl O dlg it “Au:*’l:‘-i) JU.‘.J\Q,:_! A1y sl 00 (gl e 3lg0— Q':“L:-l} J.~<,a ij}l,_SJA\
£S5 e DV a8 on ST s ¢ 8 hor 1Y e 05 e DIV g 08 s I i S s ST (S 2 SN

OH R S g TR T W EE R PR S (VR S S S WA LIPS S Wh SRS <
'Premix contained (per kg): Vitamin A, 500,000 1U/mg; vitamin D3, 100000 1U/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/Kkg;
Cu, 300 mg/kg; Co, 100 mg/kg; Se, 1 mg/kg; 1, 100 mg/kg; antioxidant, 400 mg/kg; carrier, up to 1000 g.

o odind LSCES sl 3l el aralons
2 Calculated from each feed ingredients.
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Table 2. The chemical composition of alfalfa hay and whole branch of Albizia used in the present

experiment
53 bl LI 53 Jslmels LI

[ Sl
e Sl ok 52 S el st (o) 5 “_’JL S esble

(Ao ,3) ( ) ( ) Total tannins Feed
CP (%) e e (%)

ADF (%) NDF (%)
16.00 28.94 39.35 - (Alfalfa) g
Sl LolS casls
18.43 33.28 55.59 450 Ola gy Jols el

(Whole branches of Albizia lebbeck)
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Table 3. Feed intake and growth performance of lambs fed experimental diets

(a2 b Ol 4Lt e 0 801 Ao 3) Lajlas

slas Treatments(Percentage of Albizia lebbeck replacement
P s st with alfalfa) s
R ;500 s s 36) dals
P-value b Sls Ola Ao s VO 7 o020 (Olrz L) » Treatment
S 50% Control
SEM 5% . . .
Albizia lebbeck Albizia (without Albizia
lebbeck lebbeck )
Sy gt b
0.076 62.957 1314.99 1427.19 1288.37 O
Feed intake (Kg/d)
Ql3as 059 ol 33l Sl
0.331 0.018 0.14 0.16 0.17 230903 oS o
Average daily gain, kg/day
Sy 4 5o 2
0.556 0.716 8.78 7.83 7.81 el
Feed conversion ratio
Sl o33k
0.340 0.037 0.114 0.127 0.128 s

Feed efficiency

(P <e/v0) Wil o Sl sme ogline Gy U glarSile Soslis Ciisy a3 0

-b

4¢ Means with different superscripts in the same row differ significantly (P < 0.05).
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Table 4. The effect of experimental diets on histomorphometry of small intestinal tissues

(a5 b Ola s a5l 03Kl Ao o) a o

sl Treatments(Percentage of Albizia lebbeck
P s e replachTent Wlt:].alfalf?u — il syl
P-valie -l Ola Ao s VO DR e IR BB A Variables
- 7504 50% Control
SEM  bizialebpeck  Albizia (without Albizia
lebbeck lebbeck )
(s 50) p 525
Duodenum (pm)
3 [Py
0.0254  21.108 370.00° 422.00® 501.67° R
Villus height
0.0367  21.305 244.00° 320.00%® 371.67° S e
Crypt depth
0.0017 8.733 66.00° 88.00° 131.67° Ao
Villus width
Mas Y Culs
<0.0001  8.324 242.00% 176.00° 183.00° it )
Thickness of tunica muscularis
S 5 &l s
01512  0.112 1.79 131 134 it atl Sl
Villus height to crypt depth ratio
0.0021  18.561 74.79 117.56" 211.90 (@‘ A 3n
Villus surface (mm2)
Gros Sea) p 5355
Jejunum (um)
3 [Py
0.0347  33.751 450.00° 414.00° 606.67° R
Villus height
0.0521  20.128 331.67% 274.00° 390.00% S 5o
Crypt depth
0.0599 4.735 111.67° 112.00° 135.00° oA o -~
Villus width
Mas oY Cules
0.0019  12.783 185.00% 120.20° 215.00° el )
Thickness of tunica muscularis
S 5 &l s
0.3262 0.065 1.35 1.53 1.58 ) ’5 o R )
Villus height to crypt depth ratio
0.0306  20.690 163.02° 145.26" 263.39° (@" A 5n
Villus surface (mm2)
(Ras5) o)
Ileum (pm)
3 L
0426 11818 416.00 438.00 455.00 R
Villus height
0.953 13.032 322.00 318.00 311.67 S S Ges
Crypt depth
0.645 7.037 122.00 122.00 136.67 oA “’b{‘
Villus width
W N Cwles
<0.0001  9.091 232.00° 256.00° 313.33° et _
Thickness of tunica muscularis
eSS L5l o
0285  0.052 1.29 1.40 1.50 | Smfsragilees
Villus height to crypt depth ratio
0549  11.608 161.58 169.84 192.90 (g Aesh) 5z

Villus surface (mm2)

(P </00) Al o s e oslise Gy L sla Kol S5l sy o 5

¢ Means with different superscripts in the same row differ significantly (P < 0.05).
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Figure 1- Duodenum. D1: control group (without Albizia lebbeck). Hematoxylin-Eosin staining. X40;
D2: The treatment contained 50 percentage of the complete branches of the Albizia lebbeck replaced
by alfalfa. Hematoxylin-Eosin staining. X40; D3: The treatment contained 75 percentage of the
complete branches of the Albizia lebbeck replaced by alfalfa. Hematoxylin-Eosin staining. X40; DA:
Infiltration of inflammatory cells, especially eosinophils. Hematoxylin-Eosin staining. X100.
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Figure 2- Jejunum. J1: control group (without Albizia lebbeck). Hematoxylin-Eosin staining. X40; J2:
The treatment contained 50 percentage of the complete branches of the Albizia lebbeck replaced by
alfalfa. Hematoxylin-Eosin staining. X40; J3: The treatment contained 75 percentage of the complete
branches of the Albizia lebbeck replaced by alfalfa. Hematoxylin-Eosin staining. X40; JA: Infiltration
of mononuclear and multinucleated inflammatory cells. Hematoxylin-Eosin staining. X100.
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Figure 3- lleum. 11: control group (without Albizia lebbeck). Hematoxylin-Eosin staining. X40; 12: The
treatment contained 50 percentage of the complete branches of the Albizia lebbeck replaced by alfalfa.
Hematoxylin-Eosin staining. X40; 13: The treatment contained 75 percentage of the complete branches
of the Albizia lebbeck replaced by alfalfa. Hematoxylin-Eosin staining. X40; JA: Infiltration of
mononuclear and multinucleated inflammatory cells. Hematoxylin-Eosin staining. X100.
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Figure 4-Colon. C1: control group (without Albizia lebbeck). Hematoxylin-Eosin staining. X40; C2:
The treatment contained 50 percentage of the complete branches of the Albizia lebbeck replaced by
alfalfa. Hematoxylin-Eosin staining. X40; C3: The treatment contained 75 percentage of the
complete branches of the Albizia lebbeck replaced by alfalfa. Hematoxylin-Eosin staining. X40;
CA: Infiltration of mononuclear inflammatory cells, Lymphocytes and plasma cells. Hematoxylin-
Eosin staining. X100.
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Abstract

Background and objectives: Morphological features of the gastrointestinal tract, namely the
epithelial tissue and rumen papilla, villi, and crypts of the small intestine, are the most important
indicators for judging the digestibility capacity, metabolism, and absorption and production
performance of animals in the future. Multipurpose trees such as Albizia lebbeck can be used as
a source of nitrogen in ruminant diets. The foliage of these trees is used as an inexpensive
source of nitrogen and also contains energy, minerals, and vitamins. Tannins, cyanides,
oxalates, saponins, and trypsin inhibitors have been suggested as anti-nutritional compounds of
Albizia lebbeck. High concentrations of polyphenolic compounds in plants cause tissue damage,
loss of epithelial cells, microvilli erosion, and shortening of villi height, which reduces the
ability to absorb nutrients. Tannins can inhibit microbial activity and inactivate extracellular
endoglucanase in some fiber-digesting bacteria. Tannins can inhibit microbial activity and
inactivate extracellular endoglucanase in some fiber-digesting bacteria. Therefore, the aim of
this study was to investigate the histomorphometry and histopathology of small and large
intestinal tissue of fattening lambs fed foliage of Albizia lebbeck as a feed containing tannins
and other secondary polyphenolic compounds.

Materials and methods: In this experiment, Twenty-four fattening Arabian male lambs with
eight months old and initial body weight of 28.8+5.34 kg were used for 60 days. The
experiment was performed in a completely randomized design with three treatments and eight
replicates. The experimental treatments were: control diet (without Albizia lebbeck) and control
+ 50 and 75 percent complete branches of Albizia lebbeck replaced with alfalfa.

Results: In the duodenum section, the villi height and crypt depth in the control treatment were
higher than other treatments and were significant compared to the treatment containing 75%
complete branches of the Albizia lebbeck (P<0.05). The villi width and villi area were also
higher in the control treatment than other treatments (P<0.05). The thickness of the muscle layer
in the treatment receiving 75% of the complete branches of the Albizia lebbeck was higher than
in other treatments (P<0.05). In the jejunum section, the villi height, villi width, and villi area in
the control treatment were higher than in other treatments (P<0.05). The crypt depth in the
control treatment was higher than other treatments and was significant compared to the
treatment containing 50% complete branch of the Albizia lebbeck (P<0.05). The thickness of the
muscle layer in the control treatment was higher than other treatments and was significant
compared to the treatment containing 50% of the complete branches of Albizia lebbeck
(P<0.05). In the ileum, the thickness of the muscle layer in the control treatment was higher than
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in other treatments (P<0.05). Infiltration of inflammatory cells in the control treatment was
higher in different parts of the intestine than in other treatments. Feed intake, average daily gain,
feed conversion ratio, and feed efficiency were not affected by experimental treatments.

Conclusion: Compared to the control, in terms of Histopathology, the use of Albizia lebbeck
reduced the penetration of inflammatory cells in the small intestine and large intestine; however,
it did not affect feed intake and growth performance. The inclusion of Albizia lebbeck into the
animal diets is recommended due to the presence of flavonoids, high levels of protein, as well as
reducing feed costs, and possessing positive effects on tissues.

Keywords: Digestibility, Flavonoids, Inflammatory cells, Muscle layer, Tannin, Tissue, Villi
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