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One hundred and twenty broiler chicks were dived in four groups (CG, EGI, EG2
and EG3) and included in a 6 weeks in vivo experiment. They were separated
according with the amount of barley present in their daily diet (0-40%), which will
result in a higher amount of NSP administrated. During the first 3 weeks group EG3
received with 1.02% more NSPs and with 1.46% more within the period of 4-6 weeks
(40% barley) compared to group CG. Similarly in the case of NSPi in the first 3
weeks we have and increase of 0.76 p% and for the last phase (3-6 weeks) the
increase was with 1.21 p% compared to group ML. At intestinal level the
hypertrophic processes are more intense for groups EG2 and EG3 compared to
group CG. Thus, if in EGI, intestinal villi are high, they are very narrow and the
mucosal chorion has "thin" aspect containing fine fiber with a conjunctive cell
population reduced. However, in the case of EG2 and EG3, at the level of duodenal
and jejunal mucosa and vilosity, epithelial disruptions are observed. We have also
observed glandular development and in particular of the chorion which shows
evidence of the vascular network hypertrophy with an increased number of
fibroblasts switching to mio-fibroblasts, the Ilymphoid infiltrate thickened, the
leukocytes infiltrate are present in both basal chorion and in the villi.
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Introduction

In Europe and in other regions of the world the cereal and vegetal meal that

represents valuable sources of protein and energy are frequently used in animal
nutrition. Nevertheless, these forages contain considerable amounts of indigestible
carbohydrates. These carbohydrates are non-starch polysaccharides.

Carbohydrates reaching the large intestine of pigs and poultry determine

largely the type and the activity of the gut microflora (Cummings, 1981). This, in
turn, is related to the dietary carbohydrates provided to the animal and their
digestibility. Increasing dietary levels of “viscous™ cereals cause an increase in
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weight of the total gut, indicating a close relationship between digesta viscosity and
gut morphology. Furthermore, several authors reported that high NSP
concentrations might stimulate the development of goblet cells on the epithelial gut
surface (Viveros et al., 1994, Schneemann et al., 1982). Simon (1998) reported that
the intensity of mucin secretion, as affected by addition of NSP degrading
enzymes, may influence the thickness of the so — called unstirred water layer 2
which has a significant impact on nutrient absorption and utilization.

Materials and Methods

The experiment was made on a period of 6 weeks on 120 broiler chickens
divided in four experimental groups (CG, EG1, EG2 and EG3). The hybrid used
was ROSS 308. The chickens from experimental groups were fed in the first period
of growth, from eclosion to 3 weeks of age, with a combined forage who assured
3025-3194 kcal ME and 21.98-22.2% CP. In the second period of growth, from 4
to 6 weeks, the forage assured 3033-3200 kcal ME and 20.02-20.16% CP. The
difference between the experimental groups was the inclusion percentage of barley
from the structure of combined forage and was between 0 and 30% in the growth
period from 0 to 3 weeks and between 0 and 40% in the second period of growth
from 4 to 6 weeks. The organization scheme of the experiment is presented in
Table 1.

Table 1
The organization scheme of the experiment
Period 0-3 weeks

CG

EG1

EG2

EG3

Combined forage
0-3 weeks with 0

Combined forage
0-3 weeks with 10

Combined forage
0-3 weeks with 20

Combined forage
0-3 weeks with 30

% barley % barley % barley % barley
Period 3-6 weeks
CG EGlI EG2 EG3

Combined forage
3-6 weeks with 0
% barley

Combined forage
3-6 weeks with 20
% barley

Combined forage
3-6 weeks with 30
% barley

Combined forage
3-6 weeks with 40
% barley

From the table data it can be seen that at control group in the structure of
combined forage was not included barley, at experimental group EGl was
incorporated 10% barley in the first period of growth from 0 to 3 weeks and 20% in
the second period of growth from 4 to 6 weeks. At experimental group EG2 was
incorporated in the structure of combined forage 20% barley in the first period of
growth and 30% barley in the second period of growth. At experimental group EG3
in the first period of growth was incorporated 30% barley and in the second period
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40% barley. The NSP content of combined forages was established on tabular basis
and on HPLC determinations.

The tissue samples taken from duodenum and jejunum from the chickens
from experimental groups were fixed in neutral formalin 10%, dehydrated, clarified
and included in histological paraffin to form the paraffin blocks. Subsequent, these
blocks were sectioned at 5 p thickness with manual rotating microtome Leyca,
fixed and colored by Mallory tricromic method. The microscopic study of colored
sections was made with Olimpus CX41 microscope equipped with digital photo
camera and software (QuickPhoto Micro 2.2) for the capture and
hystomorphometric analysis of images.

Results and Discussion

On tabular values basis and on chemical determinations was established the
combined forages content of soluble, insoluble and total non-starch
polysaccharides, values presented in Table 2.

Table 2
The combined forages content in non-starch polysaccharides (NSP) (%)
1 %
Age . . NSPs* | Percentage NSPi Percentage NSPt Percentage
Specification . ** . ** .
(%) points (%) points %) points
0 0
Combined
forage with 0 | 0.74 - 791 - 8.65 -
% barley
Combined
. forage  with | 1.042 | 0.302 8.06 | 0.15 9.102 0.45
Period
10 % barley
0-3 -
weeks Combined
forage with | 1.4 0.66 834 | 043 9.74 1.09
20 % barley
Combined
forage  with | 1.76 1.02 8.67 | 0.76 10.43 1.78
30 % barley
Combined
forage with 0 | 0.67 - 7.94 - 8.71 -
% barley
Combined
. forage with | 1.4 0.73 8.56 | 0.62 9.96 1.25
Period
20 % barley
3-6 -
weeks Combined
forage with | 1.76 1.09 8.86 0.92 10.62 1.91
30 % barley
Combined
forage  with | 2.13 1.46 9.15 1.21 11.28 2.57
40 % barley

* soluble non-starch polysaccharides
** insoluble non-starch polysaccharides
**%* total non-starch polysaccharides
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From table data it can be seen that the greatest increment of NSP content in
the period 0-3 weeks was registered in the case of NSPs and was with 1.02%
greater at EG3 at which the barley was included in proportion of 30%, comparative
with control group. For the second period of growth from 3 weeks to slaughtering
at experimental group EG3 at which the barley was included in proportion of 40%
the NSP content rises with 1.46% comparative with control group.

In the second period of growth from 3 to 6 weeks the highest NSPs
increment was registered by EG3 and was with 1.46% greater than control group.
Also the content of NSPi changes with the proportion of barley from combined
forage and was with 0.76% greater in the first period of growth and with 1.21% in
the second period of growth.

Regarding the changes that occurred at intestinal mucosa level at chickens
from control group, the sections made through duodenum and jejunum reveals the
organization of the wall of this segment, namely the four tunics: the mucosa, sub
mucosa, muscles and serosa.

The mucosa has a medium thickness of 2205 p and presents villositys with
medium height of 1905.3 p with appearance easy wide at the base (fig. 1) and
coated with a mono stratified high epithelium with medium height of 22.5 p with
ridged platter. The villositys from jejunum have a medium height of 1426 p. From
villositys base come off the intestinal glands (fig. 2) with large lumen, with
epithelium crossed by infiltration cells, that are found in the glandular lumen. The
lax connective tissue from the structure of villous and inter glandular chorion is
reduced and connects the capillary and lymphatic network.
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Figure. 1. Control group —section through duodenum — Figure. 2. Control group — section through duodenum
Overview (100x; Mallory tricromic col) - intestinal glands and interglandular corrion
with infiltrated and sangvine capillary
(400x; Mallory tricromic col)

At chickens from EG1, the duodenum mucosa has a medium thickness of
2212.7 p. The intestinal villositys have rectangular appearance, are narrow, with
medium height of 1910.4 p and are coated with a mono stratified epithelium of 28
u height.

The villous chorion and inter glandular chorion are reduces, with tenuous
appearance, formed by fine collagen fiber numerically reduced, connective cells
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and a capillary network with reduced lumen (fig. 3). The leukocytes infiltrate are
also numerically reduced, and are more frequently present under basal membrane,
but also are found in transit, inter epitheliums, towards glandular lumen.

The sub mucosa is reduced to a thin layer of connective tissue and the
muscle tunic is organized on two layers of smooth muscle fibers and the medium
thickness of 153.8 .

Figure. 3. EG1- section through duodenum — Figure. 4. EG1- section through jejunum —
intestinal glands and reduced inter glandular corrion intestinal glands and inter glandular corrion with
(400x; Mallory tricromic col) mio fibroblasts and slightly ectasiated capillery

(400x; Mallory tricromic col)

The histological sections through jejunum reveals similar aspects with
sections made through duodenum wall. Also, in the case of jejunum, the intestinal
villositys are narrow, rectangular, with medium height of 1413.2 p and the chorion
contain a reduced leukocytes infiltrate. In the villosity axis are visible smooth
muscle fibers and capillary slightly ectasiated (fig. 4). The muscle tunic has a
medium thickness of 170 p. In the case of experimental groups 2 and 3, although
the hystomorphometric study reveals reduced hypertrophy process at duodenum
and jejunum mucosa level, at broiler chickens from these experimental groups is
reported the development of the chorion, structural element in which are
hypertrophied the capillary network, a growing number of fibroblasts are
differenced in miofibroblasts, and the lymphoid infiltrate become thick, the
leukocytes infiltrate cells are present in the basal and villous chorion. Also, an
aspect reported at chickens from these experimental groups is the “fragility” of
intestinal mucosa, aspect suggested by the epithelial detachment on some
territories. Thus, the hystomorphometric study performed at duodenum wall level,
in the case of chickens from EG2 reveals a mucosa medium thickness of 2182.5 p.
Intestinal villositys have the medium height of 1702.5 p and the covering
epithelium presents high enterocytes (33 p) with obvious ridged platter. The basal
and inter glandular chorion includes thin collagen fibers and thick leukocytes
infiltrate, and the chorion from villositys axis includes miofibroblasts grouped in
strong fascicle with role in the villous kinetics and capillary slightly ectasiated (fig.
5, 6). The mucosa muscle is well represented through two layers of smooth
miocytes and the muscle tunic has the thickness of 171.7 p.
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Figure. 5. EG2 — section through duodenum — chorion with Figure. 6. EG2 — section through duodenum —
infiltrate and miofibroblasts villous corrion with miofibroblasts grouped in
(400x; Mallory tricromic col) fascicle and infiltrate (400x; Mallory tricromici col)

At jejunum level, the wall is thinner, the medium thickness of the mucosa is
1178 p and the medium thickness of the muscle tunic is 162.6 p. The mucosa tunic
presents villositys with widen appearance, frequent (fig. 7), with medium height of
1054.4 p. On waste territories are signaled epithelial denudation processes of the
mucosa (fig. 8). The villous and basal chorion contains abundant leukocytes
infiltrate, the capillary network is thick with slight ectasions and muscle fascicle
from the structure of Briike villosity muscle are strong and stretched on the entire
length of the villositys.

The muscle tunic (fig. 8) has a medium thickness of 162.6 p and in the
structure of the perimisium are reported collagen fibers, elastic fibers and capillary
network with large lumen.

Figure. 7. EG2 — section through jejunum - villositys and Figure. 8. EG2 — section through jejunum —basal corrion,
epithelial denudation of the mucosa sub mucosa and muscle tunic
(100x; Mallory tricromic col) (400x; Mallory tricromic col)

The hystomorphometric aspects presented at intestinal level in the case of
broiler chickens from EG2 are reported also at the broiler chicken from EG3, but
the morph metabolic process that take place at this level are intensified.
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The duodenal mucosa, with a medium thickness of 2051.7 p, presents widen
vilositys, with medium height of 1826.9 p coated with a hypertrophic epithelium
with enterocytes with 33.3 p dimension. The basal sub epithelial membrane is
slightly plied , aspect that suggest the existence of a greater absorption surface. In
the structure of the villous chorion is reported the presence of a strong connective
network, a thick leukocyte population, extended until basal sub epithelial
membrane, capillary with large lumen (fig. 9) and strong muscle fascicle. The
glandular is developed and peri- and inter glandular is disposed the corrion (fig. 10)
rich in connective tissue in which are evidenced collagen fibers with origins in sub
mucosa and frequently, smooth muscle fibers organized in disparate fascicle. Also,
exist a rich leukocytes infiltrate, with a large number of leukocytes are reported in
transit, inter epithelial, towards glandular lumen. The hystomorphometric study
realized at muscle tunic level reveals the medium thickness of these and is 179.3 .

The jejunum mucosa presents thick vilositys, widen, with medium height of
1372 u. At chorion level is developing a leukocytes infiltrate, in basal chorion is
reported the presence of lymphoid follicle presence on some territories, the
capillary network and muscular elements with role in villositys kinetics. The
thickness of muscle tunica is 173.3 .

The variation in growth of broiler chicks on diets containing NSP can be
partly attributed to differences in intestinal mucosal structure. It is known if the
digestive and absorptive potential of intestinal mucosal cells are altered (Iji, PA.,
Tivey, DR., 1997).

Figure. 9. EG3 — section through duodenum — capillary network Figure. 10. EG3 — sectiune prin duoden —
and leukocytes infiltrate chorion with infiltrate and fascicle formed from
(400x; Mallory tricromic col) smooth muscle fibers

(400x; Mallory col tricromic)
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Conclusions

1. In the case of experimental group 1, the intestinal villositys are high by
very narrow, and the mucosa chorion has “tenuous” appearance with fine
conjunctive fibers and a reduced cell population.

2. At the chickens from experimental groups 2 and 3, the microscopic study
reveals at duodenal and jejuna mucosa level, the development of the chorion,
structural element where is hypertrophied the vascular network, a growing number
of fibroblasts are differentiated in mio-fibroblasts, and the lymphoid infiltrated
become thick, the leucocytes infiltration cells are reported in the basal chorion and
in the villous chorion. The aspects reported are accompanied by a high sensitivity
of mucosa, suggested by the manifestation on large territories of epithelial
denudation process.
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