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Abstract

Use of the medicinal herbs and extracts in the mono-gastric animals’ nutrition is becoming 

a common practice because the phytoadditives could be looked upon as an alternative to 

antibiotics. In this regard an experiment was carried out at the Animal Nutrition and 

Feeding laboratory. This experiment was carried out on 120 broilers, divided into four 

experimental variants (LM, LEP, LEUP, and LU) of 30 broilers each, during 6 weeks, from 

hatching until 42 days of age. The hybrid used was Ross 308. In LEU group 250 mg 

essential oils of coriander, savory, and sea buckhorn per 1 kg of compound feed was 

incorporated. In LEP group an herb premix (peppermint, common sage, and garden balm) 

was incorporated 2% into the compound feed. In LEUP group both the 2% premix and 250 

mg essential oils were incorporated into the compound feed. The microscopic studies 

revealed a hypertrophy process of the intestinal mucosa in the experimental groups, 

expressed by the villosities and glandular apparatus development, by extended capillary 

netting, as well as by development of the leukocyte infiltrate that was concentrated all 

along the mucosa chorion thickness.
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Introduction

Different plants (phytoadditives), plant extracts or essential oils can 

be used as alternatives for antibiotics as growth promoters in animal feeding. 

The antimicrobial, antifungical effects as well as the stimulating effect of the 

digestive processes of these plant additives is already known and is used on 

large scale in the naturist medicine in humans ((F. BENAZET, cited by P. 

BALACI, 1981, WETSCHEREK, 2000).

The content in active substance of the plants differ from one species to 

another, each plant is having its own specific protection against bacteria, compared 

to the pharmaceutical antibiotics action that acts differently against limitation or 

destruction of a single bacterial population (WENKC, 2000).

Materials and Methods

The experiment was carried in the pavilion of the Animal Nutrition and 

Feeding from the Didactical Station Timi , during 6 weeks from hatching to 42 
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days of age, on 120 broilers divided into four experimental variants of 30 broilers 

each. The hybrid used was Ross 308.

The organisation scheme of the experiment is show in Table 1.

Table 1

Organisation scheme of the experiment

Period 0 – 3 weeks

LM LEU LEP LEUP

Compound feed 0-

3 weeks

Compound feed 0-

3 weeks + 250 mg 

essential oils of 

coriander, savory 

and sea buckhorn / 

kg compound feed

Compound feed 0-

3 weeks + 2% 

herb premix 

(peppermint, 

common sage and 

garden balm)

Compound feed 0-

3 weeks + 2% 

herb premix + 250 

mg essential oils

Period 3-6 weeks

Compound feed 3-

6 weeks

Compound feed 3-

6 weeks + 250 mg 

essential oils of 

coriander, savory 

and sea buckhorn / 

kg compound feed

Compound feed 3-

6 weeks + 2% 

herb premix 

(peppermint, 

common sage and 

garden balm)

Compound feed 3-

6 weeks + 2% 

herb premix + 250 

mg essential oils

From Table 1 one could see that in LEU group 250 mg essential oils of 

coriander, savory and sea buckhorn was incorporated into 1 kg compound feed, in 

LEP group a 2% herb premix was included into the compound feed, and in LEUP 

group both the 2% herb premix and 250 mg essential oils of coriander, savory and 

sea buckhorn were incorporated into 1 kg of compound feed. These quantities are 

the same for the whole growth period. Also, there was a control group (LM) in the 

experiment that was fed neither essential oils nor medicinal herbs.

Histological research of the intestinal wall was carried out by going 

through the following steps: collection, washing, inclusion, sectioning, staining 

with haematoxylin eosin and Mallory tri-chromic staining.

Results and Discussion

For the control group (LM) the microscopic studies reveals the presence of 

the conivent valves made by the mucosa and sub-mucosa that show many narrow 

intestinal villosities (Figure 1), with the average height of about 1959.37µ. The 

glandular apparatus is represented by simple tubular glands (Figure 2) shallow and 

with a narrow lumen. These glands are separated by reduced mesenchimal 

territories made of collagen fibres with sub-mucous origin, mesenchimal cells and 

many fibroblasts. In the inter-glandular and peri-glandular chorion narrow lumen 
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capillaries and leukocyte infiltrate are present. A great number of lympho-

plasmocytes are in trans-epithelial migration towards the gland lumen. The 

infiltrate is very well represented in the villosity chorion.

Figure 1. Duodenum – LM (col. HE; 100x)

Figure 2. Duodenum LM (Mallory tri-chromic col.; 200x)

Compared to the control group, in the experimental group fed with the 

compound feed and herbs (LP) a hypertrophy in observed, the mucous is showing 

wider and slightly taller (2090 µ) villosities, and the intestinal glands, many of 

them and deep, have a wider lumen (Figure 3). Basal and inter-glandular chorion is 

well vascularized, blood capillaries having a wide lumen with or without content. It 

contains fine collagen fibres, mesenchimal cells, fibroblasts, smooth muscular cells 
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and infiltrative cells. Villosity chorion contains connective tissue that includes the 

blood capillary and lymphatic netting, a very well developed smooth muscular 

bundle (Brüke muscle), and a very rich leukocyte infiltrate. A large number of 

infiltrative cells are caught in migration through the villosity epithelium towards 

the mucous surface.

Figure 3. Duodenum – LP (col. HE; 200x)

The submucous contains collagen fibres, fibroblasts and many vascular 

packages.

The muscular tunic is organised on three layers of smooth muscular fibres, 

with different orientation intern – longitudinally; middle – circularly; extern –

longitudinally. Both in the muscular tunic and in the serous wide lumen blood 

vessels with content are present.

For the experimental group that received essential oils in the compound 

feed (LU) the duodenum mucosa is characterised by narrow villosities (Figure 4) 

with a sharp tip and with a much higher height comparing with the above-

mentioned groups (about 2384.5 µ.
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Figure 4. Duodenum – LU (col. HE; 200x)

The intestinal glands, fewer, are deep and their lumen is narrower 

comparing with those from the herbs treated group (LP). The inter-glandular spaces 

are occupied by the developed mesenchimal tissue, intensely vascularized and 

invaded with leukocytes infiltrate.

For the experimental group that was fed with both the essential oils and 

herbs (LUP), the mucosa is showing a more pregnant hypertrophy process 

compared to the other groups. This process was seen both at the villosity and 

glandular levels. Thus, the intestinal villosities are more developed, with an 

average height of about 2375 µ, the intestinal glands are long (Figure 5), with the 

lumen slightly distended and the capillary netting is developed into the basal and 

inter-glandular chorions. Also, compared to the other groups, the leukocytes 

infiltrate is very abundant and concentrated on the chorion depth (basal, inter-

glandular, villosity). Lymphoid follicles are frequent in the basal chorion. 

Figure 5. Duodenum LUP (col. HE; 200x)
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Conclusions

The microscopic aspect of the duodenum mucosa show a hypertrophy 

process in all the experimental groups, expressed by villosity and intestinal glands 

development, with some characteristics for each group, as follows:

- in the herbs treated group the villosities are wider and taller (2090 

and the leukocytes infiltrate in concentrated in the villositties’ axle.

-

the other groups (19

tip. The intestinal glands re fewer and the leukocytes infiltrate is developed also 

into the inter-glandular spaces.

- in the oils and herbs mix treated group the hypertrophy process is more 

accentuated compared to the other groups and is expressed both at the villosity and 

glandular levels. Also, the leukocytes infiltrate is very abundant, concentrated over 

the whole depth of the mucosa chorion, lymphoid follicles being present in the 

basal chorion.
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