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Abstract: This study was conducted in the sheep field of the Animal Production Department at the
College of Agriculture / Tikrit University for the period 25 October 2021 to 1February 2022 (70 days)
with the aim of measuring the effect of adding both Chromium- Methionine (Cr-M) and Zinc
Methionine (Zn-M) on histological changes in the testicles of Awassi lambs. 24 lambs aged 4-5 months
were distributed equally into four groups (group / 6 lambs), the initial weight was 25.35 £ 2.25 kg, the
first group (T1) was not given only the basic feed (control), the second group added 1 gm Cr-M / 100
kg of live weight, the third group was given 0.33 gm of Zn-M / 100 live weight and the fourth group
was given 1 gm Cr-M + 0.33 gm Zn-M /100 live weight. Tissue samples were taken from the testicles
of lambs up on removal from the body, and the changes and histological components were studied using
fixation and staining techniques to study the changes in the seminiferous tubules and interstitial cells
including the thickness of the basement membrane. The results showed that treatment with T2 and T'3
led to a significant improvement in the histological structures of the testicle, as well as an increase in the
diameter of the seminiferous tubules and an increase in the thickness of the basement membrane. It was
noted that there was an increase in the activity of sperm formation compared to the control group.
Moreover, the T4 group was the most responsive to treatment, as the results showed a significant
improvement in all histological parameters, as well as an increase in the density of sperm cells, and a
decrease in amyloid deposition and necrosis. From this, we conclude that the addition of Cr-M and Zn-
M, especially when added together, improves the health of the testicles and supports the production of
sperm cells.
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1. Introduction

The past years have witnessed interest in using trace minerals as nutritional supplements, the aim
of which was to improve animal health in general and reproductive performance in particular. Among
these materials are chromium methionine and zinc methionine, which are organic mineral elements,
especially in the nutrition of ruminant animals, including sheep that live in arid environments and are
characterized by scarcity of feed, as rare minerals play an important role in enhancing the efficiency of
the body's metabolic action in addition to being an antioxidant, especially in the field of fertility by
supporting cell function and hormonal regulation [17. Understanding the effect of these substances on
testicular tissue is very important [27] and of utmost importance, as changes in tissue structure of
testicle have a direct effect on reproductive efficiency in general and sperm formation in particular [3,
47 Trace minerals, especially chromium and zinc, are essential for synthesis of hormones, enzymatic
reactions [5] and immune functions in livestock [67]. Zinc is very important for sperm production,
testosterone synthesis [7] testicular development, as well as enhancing glucose metabolism and insulin
sensitivity [87] which enhances energy for the reproductive tissues 97 such as chromium methionine
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and zinc methionine it is an organic forms of minerals [107] can provide significantly superior
absorption compared to their inorganic counterparts, resulting in improved antioxidant capacity and
metabolic activity [11, 127. The role of zinc in male fertility has been widely discussed, as it effectively
contributes to sperm formation, DNA synthesis, and cells divisions [137]. Conversely, testicular function
is impaired when this element is deficient, which is reflected in the quality of sperm and the appearance
of deformities in the structure of the testicle [147]. It has been proven that the use of chromium
methionine supplements has the ability to increase the size of the testicle, increase the diameter of the
seminiferous tubules, and also increase the concentration of sperm in both sheep and goats [157. In
addition to the above, chromium plays an important role in the metabolism process (energy) and the
body’s defense (antioxidants), in terms of its presence during periods of stress, in addition to during
times of sexual reproduction [167]. The addition of chromium methionine as a supplement reduces
oxidative stress, improves glucose uptake and provides support for cell energy production, all of which
improve sperm viability and testicular function [17, 187. Several studies have shown that dietary
supplements containing chromium and zinc enhance the synergistic benefits of the two elements, and
increase support for metabolic processes and testicular tissue structure [197. Effects include increased
diameter of the seminiferous tubules, thickness of the basement membrane, and increased
spermatogenesis [20, 217]. Antioxidants work to reduce oxidative damage by binding to these
supplements and maintaining tissue integrity and function [227. Based on the reproductive and
economic importance of lambs, following the strategy of using trace mineral supplements is of great
importance which provides a complete view of the changes that occur in the testicular tissues and their
fertility. Perhaps the most important thing that previous scientific sources rely on in evaluating the
effectiveness of supplements, whether chromium methionine or zinc methionine, in warming the
testicular tissues, in addition to this focus on the morphological changes that occur in the seminiferous
tubules and the density of sperm cells and the appearance of signs of necrosis or amyloid deposition, by
searching for the interaction of trace elements and testicular tissues, this research may contribute to the
development of sustainable nutritional programs that support the reproductive and productive
performance of Awassi lambs.

2. Materials and Methods

The experiment was conducted in the animal production laboratory of the Animal Production
Department at the College of Agriculture - Tikrit University for the period from 10/25/2021 to
1/2/2022. In order to study the evaluation of the effect of treatment with chromium-methionine (Cr-M)
and zinc-methionine (Zn-M) on the tissue structures of the testicles of Awassi lambs, 24 lambs aged 4-5
months and weighing 25.36+2.25kg were randomly distributed into four treatments: T1: Control group
fed the basic diet without additives, T2: fed the basic diet with the addition of 1gm Cr-M /100 kg live
weight, T3: fed the basic diet with the addition of 0.38 gm Zn-M /100 kg live weight, T4« fed the basic
diet with the addition of the mixture of Cr-M 1 gm and Zn-M 0.83/100 kg live weight. The lambs were
subjected to a 14-day lambing acclimatization period. The basic diet consisted of concentrate and
roughage. The nutritional requirements of the lambs were calculated based on the recommendations of
the National Research Council (1985). The hay was provided at a rate of 3% of the lamb's live body
weight and divided into two meals, morning and evening. Water was available ad libitum. At the end of
the 70 days testes were taken from healthy lambs from Salahuddin/Tikrit slaughterhouse. After testis
removal, they were washed with normal saline (0.9% NaCl), and after cleaning the testes, they were
placed in a special box, and immediately fixed in neutral buffered formalin NBF10% at room
temperature. Routine histological technique was performed, dehydrating each sample in seven
sequential stages in different concentrations of ethanol, twice in xylene, one hour each time for
filtration, finally, impregnating the samples by two runs in melted paraffin wax (58-60 °C) for two hours
each step. using a digital tissue processor. Then, using a semi-digital embedding center containing
special molds to make wax blocks. Finally, the slides are sectioned into 5-micrometer-thick slices using
a semi-digital rotary microtome, and each slice is then stained with: To reveal the general histological
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structures, Harris hematoxylin and eosin stain are used, to describe the general histological structures,
Weigerts iron hematoxylin stain, periodic acid stain (PAS) Seminiferous tubules in the testicular lobule
are used. Measurements included intratubular germ cell density, Sertoli cell and interstitial cell volume,
tissue necrosis was analyzed by estimating damage or oxidative stress, and amyloid deposition in the
tubules. Measurements also included interstitial cell density. These measurements provide a
comprehensive examination of the health of testicular tissues under the influence of nutritional
supplements such as chromium and zinc.

3. Results and Discussion

The results of the study showed that the histological changes of the testicles of lambs treated with
chromium-met and zinc-met were clearly different and many histological variables were studied. In
figures 1,2, and 3 for the control T1 as can be seen, this group showed a clear deterioration in the
histological changes compared to the other treated. Signs of tissue deterioration such as necrosis
between the seminiferous tubules, deposition of abnormal fluids in interstitial spaces observed. These
changes indicate a deterioration in testicular function due to negative effects of oxidation and lack of
mineral additive. the results showed the histological changes in the testicles of Awassi lambs, signs of
histological deterioration such as decreased activity of sperm production, and accumulation of abnormal
fluids in interstitial spaces of the seminiferous tubules, as it appears amyloid fluids. It is noted in the
control group T1, which showed a clear deterioration in most of the histological changes compared to
all the treated groups, as signs of tissue deterioration were observed, like necrosis between the
seminiferous tubules and deposition of abnormal fluids in the interstitial spaces. These changes as a
results negative effect of oxidation and deficiency indicate a deterioration in the testicular function due
to deficiency in mineral supplements. In addition, the testicles of the lambs showed signs of histological
deterioration, such as a decrease in the activity of sperm production, and the accumulation of abnormal
fluids inside the interstitial spaces of the seminferous tubules, such as starchy fluids.

Figure 1.
T1: Section of testicular tissue with irregularly shaped seminiferous tubules and obvious
interstitial necrosis.
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Figure 2.
T1: showing deposition of starchy fluids inside the seminiferous tubule causing weakness in the
overall structure of the tissue.

Figure 3.
T1: showing deterioration of Sertoli cells, Leydig cells in addition to decreased sperm activity
and impaired tissue integrity.
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It is noted that there is a deterioration in the tissues in the control group, which may be attributed
to the deficiency of supplements such as chromium and zinc, which in turn leads to a state of oxidative
stress within the testicular tissues [237. The absence of supplements leads to the accumulation of free
radicals and toxic substances resulting from metabolic processes, which causes damage to the sperm-
producing cells [247]. Kumar and Singh [257] pointed to deficiency of chromium and zinc leads to a
disruption of cell functions, especially Sertoli cells which play a major role in nourishing supporting and
supporting the sperm. Zinc deficiency can lead to decreased production of sex hormones [267] such as
testosterone T'S contributing to poor testicular function [277]. Treatmeant tow T2 which was given Cr-
Met as shown in the figures 4, 5 and 6 showed moderate improvements in histological structure of
testicles, with increased diameter of the seminiferous tubules and thickness of the basement membrane
reflecting greater activity in sperm cells [287. A decrease in amyloid deposition was also observed,
suggesting a role of chromium in reducing oxidative damage within the reproductive tissues [297.
Reason behind the structural improvement Methonine is an essential element in improving absorption
of minerals better in the animal’s body as it acts as a cofactor in enhancing the availability of vital
minerals such as chromium and zinc [807]. Chromium is known for its ability to reduce oxidative stress
that negatively affects testicular cells [317]. Zinc is also essential for sperm formation and improving
their function in the testes and the minerals contribute to maintaining the structure of the seminiferous
tubules and Sertoli cells thus positively affecting sperm production [137]. The elements that have ability
to reduce oxidative stress that negatively affects testicular cells Mehranfrooz, et al. [317]. Mehranfrooz,
et al. [31] and Mehranfrooz, et al. [31] showed that chromium-methionine supplementation
significantly improved structure of testicular tissue, improving diameter of seminiferous tubules and
increasing number of sperm-producing cells. study by Kumar and Singh [257] showed that zinc-
methionine supplementation contributed to reducing oxidative damage and increasing density of sperm-
producing cells in testes in lamb.Another study by Kumar and Singh [257 showed that zinc and
methionine supplementation reduced oxidative damage and increased density of sperm-producing cells
in ram testes.

y A

Figure 4.

Treatment 2 (Cr-Met) T2: seminiferous tubules have slightly larger diameters
and thicker epithelial layers compared with control group, indicating some
improvement in tissue structure.
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Figure 5.
Treatment 2 (Cr-Met) T2: It shows lower starch deposition and less interfacial necrosis,
reflecting the protective effects against oxidative stress of chromium.

Figure 6.
Treatment 2 (Cr-Met) T2: Sertoli and Leydig cells are healthier, with increased
spermatogenic activity compared to the control group.

In the third group T3 (Zn-Met), Figures (7, 8 and 9) showed a significant improvement in
histological changes, as well as an increase in the activity of sperm-producing cells, as well as a decrease
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in dead areas in the tissues between the seminiferous tubules. This improvement is likely attributed to
the ability of zinc to promote cell health and reduce oxidative damage, which may help maintain the
integrity of the testicular tissue. The role of zinc in cell division, protein synthesis and maintenance of
the integrity of the blood-testicular barrier may have facilitated these improvements [327]. The
increased presence of healthy cells in the testes (Sertoli and Leydig) further supports the hypothesis that
zinc supplementation contributes to a better environment for spermatogenesis. While the third
treatment showed a significant improvement. Zinc is also essential for sperm formation and sperm
function in the testicles. Minerals contribute to maintaining the structure of the seminiferous tubules
and Sertoli cells, thus positively aftecting sperm production [137.

Figure 7.
Treatment 8 (Zn-Met) T3: The seminiferous tubules appear to have a more regular shape and improved
diameter, indicating the positive effects of zinc supplementation on testicular structure.
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Figure 8.
Treatment 8 (Zn-Met) T3: It shows reduced dead areas and few damaged cells in the
interstitial tissue, indicating the beneficial role of zinc in maintaining cell integrity.

Figure 9.

Treatment 8 (Zn-Met) T3: Shows better developed Sertoli and Leydig cells, generally
increased spermatogenesis and improved tissue health.
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The most effective was the fourth group T4, which consisted of a mixture of chromium methionine
and zinc methionine, as is clear in Figures 10, 11 and 12, as it showed a significant improvement in all
the parameters under study, as a significant increase in the diameter of the seminiferous tubules and the
thickness of the seminiferous epithelium was observed compared to the rest of the groups, as well as an
increase in the density of sperm-producing cells and, in contrast, a significant decrease in indicators of
necrosis or tissue degeneration. In addition, the accumulation of starchy fluids decreased, which had a
positive effect on the health of the testicle and protected it from oxidative damage. The most important
thing that these results indicate is that the combination of chromium methionine and zinc methionine
enhances the ability of the testicles to produce sperm and improves the tissue environment in general.
Limwachirakhom, et al. (837 reported that the combination of Chromium (CrM) and zinc (Zn) makes
the synergistic effect, of the two elements work to enhance the action of antioxidants. Chromium (CrM)
improves glucose metabolism [847] and provides energy for tissue repair and regeneration [35] while
zinc acts on cell membranes [367] strengthening and stabilizing them, reducing the eftects of oxidative
stress (OXD), which improves the health of reproductive cells [13, 377. In addition, Cr and Zn together
improve the reproductive activity [387 of sertoli cells and expand tissues, within the seminiferous
tubules, which enhances sperm production and improves their quahty [39] A study by Fallah, et al.
(137 showed that chromium improves sperm ability to swimming, while zinc enhances the health of
producing sperm cells. As Egwurugwu, et al. (407 pointed out, supplementation with elements such as
Zn and Cr enhances the ability to combat oxidative stress (OXD), which reduces tissue and cell damage
in the testicles and improves their overall function.

Figure 10.
Treatment 4 (Cr-Met + Zn-Met) T4: The seminiferous tubules appear larger in diameter and the
epithelium is thicker compared to all treatments, reflecting a significant improvement in the tissue.
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Figure 11.

Treatment 4 (Cr-Met + Zn-Met) T4: shows a significant decrease in dead zones and less starchy fluid

deposition, which clearly demonstrates the synergistic effects of chromium and zinc in preventing
oxidative damage.
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Figure 12. 7
Treatment 4 (Cr-Met + Zn-Met) T4: shows a significant increase in sperm-producing cells, an increase in Sertoli
and Leydig cells, confirming the combined beneficial effects on spermatogenesis and testicular health.

Histological analysis of testicular tissues of the four treatments T1, T2, T8 and T4 revealed
significant differences in the function and structure of the seminiferous tubules, as well as the integrity
of the supporting cells involved in spermatogenesis. Control group was not treated with any
supplements, showed very clear refers to tissue deterioration, including in interstitial cells necrosis and
deposition of amyloid fluid within the seminiferous tubules, suggests that a deficiency of Chromium
(CrM) and zinc (Zn) supplements led to oxidative stress, which damaged the structural components of
the testicles and impaired cellular function [417]. This study Study compatible with previous studies
Kumar and Singh [257] and Srivastava, et al. [277] that showed the deficiency of essential minerals, such
as Zn and CrM, can lead to cell damage and thus decreased spermatogenesis activity.

As for the second treatment (T2) (CrM and methionine) showed moderate improvement in
testicular tissue as the Ghoul, et al. (427 pointed out, as well as increased seminiferous tubule diameter
and significantly decreased amyloid deposition [437] compared to the control group. It is likely that the
role of chromium, which has antioxidant properties and enhances glucose metabolism, may have
contributed to these improvements by reducing oxidative stress and promoting cell repair [447]. These
results are in line with other studies, where chromium supplementation has shown improvement in
testicular morphology and sperm production in males [887]. However, these improvements were less
pronounced compared to those observed in the T4.

The fourth treatment T4 fed with a combination of Cr-Methionine and Zn-Methionine
outperformed all other treatments, showing greater improvement in testicular tissue. Combination of
CrM resulted increase in seminiferous tubule diameter, enhanced cell integrity, especially in Sertoli and
Leydig cells, and increased thickness of the seminiferous epithelium [457. This synergistic effect is
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likely to reduce oxidative damage more effectively than any other mineral alone, leading to healthier
testicular tissue and improved spermatogenesis [267]. These results were agreement with Khalid and
Alwan [467] which indicated that the combined effect of CrM and ZnM promotes cell repair, enhances
antioxidant capacity, and improves overall reproductive function. The combination of CrM and ZnM
has been shown to be the most effective strategy on reproductive efficiency in Awassi lambs and
improving testicular health.

4. Conclusion

In this study concluded chromium-methionine CrM and ZnM supplements its results were
significant effect on T4 achieved the best results in terms of increasing sperm cell density and
improving testicular tissue, and reducing damage caused by oxidative stress. More studies
recommended to understand the exact mechanisms and nature of the effect of these supplements at the

physiological level.
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