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Abstract---Objective: To see how dosage of Silymarin effect on some
serum prolactin, estrogen and progesterone and some oxidant)
antioxidant in serum samples of female experimental rats throughout
nursing. Methods: Twenty-four adult healthy, pregnant rats were
divided into two groups (12rats/group) and treated as follows for ten
days. G 1 were intubated orally distal water serving as control while,
G 2 were intubated orally Silymarin (200 mg\kg\day), the following
criteria were measured serum prolactin, estrogen, progesterone
hormones, GSH, MDA, SOD and CAT. Results: The findings show that
Silymarin had a significant increase influence in serum prolactin,
estrogen hormone, SOD, CAT, MDA and a significant decrease in
Progesterone and GSH. Conclusion: The focus of this study mention a
new evidence of the role of Silymarin on the increasing prolactin,
estrogen & progesterone hormones hormone and effect on some level
of oxidant\ antioxidant.
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Introduction

For nearly 2,000 years, milk thistle (Silybum marianum L. Gaertn, Asteraceae)
has been utilized in medicine. It's been widely utilized to treat a variety of liver
problems. anti-inflammatory and antioxidant properties (1). Silymarin is made up
of 4 flavonolignans in a complex mixture (isosilybin- silybin- silychristin and
silydianin). The most important and active component of silymarin is silybin,
which is essential for the pharmacological properties of silymarin (2). Silymarin
has a variety of benefits for treating liver disorders, including the protect the liver
from injury and ability to inhibit hepatotoxin binding to receptor sites, the ability
to decrease glutathione oxidation and increase its own level in the liver, increase
hepatocyte protein synthesis. additionally and the ability to stabilize the liver cell
membrane , By lowering blood lipids and decreasing platelet aggregation,
silymarin can help to avoid diabetes and atheroma (2). its content varies
significantly amongst silymarin extracts, potentially altering its biological
function. However, silymarin extract has been shown to boost milk yield in
nursing mothers, as well as to improve bovine, [-casein gene expression and
murine mammary cell proliferation. (3). Because silymarin dramatically elevated
prolactin in female rats, this effect was done in part through dopamine receptors,
the observed favorable effect of silymarin on breastfeeding performance could be
attributed to higher prolactin concentration (1-4). There are numerous
mechanisms by which silymarin can oxidative state and increase antioxidant
defense mechanisms (5), and its protective impact against systemic oxidative
stress has recently been established in late-pregnancy animals (2). The dose of
silymarin required to elicit an antioxidant effect is expected to be less than that
required to increase milk supply (4).

Prolactin (PRL), a 23-kDa polypeptide hormone released by mammotrophs cells of
the anterior lobe (6). Endocrine neurons in the hypothalamus modulate prolactin
excretion by secreting dopamine, which acts on dopamine receptors on
mammotrophs to limit PRL synthesis (7). Prolactin (PRL) is a hormone that affects
both women and men's maternal health. It encourages mammary glands to
produce milk (lactation); higher PRL serum levels during gestation promote
expansion of the mammary glands of the breasts and prepare them for dairy
production. PRL also regulates androgens hormone secretion (8). PRL levels that
are far too excessive lower estrogen concentrations in female and testosterone
amounts in males. The consequences of modestly raised PRL levels are far more
varied, as estrogen levels in women can increase or drop significantly (9).

Lactotroph cells in the anterior pituitary are the principal producers of prolactin.
Dopamine produced from tuberoinfundibular dopaminergic (TIDA) neurons has
an inhibitory effect on PRL (10). Despite numerous attempts to identify PRL in
neurological areas using various methodologies, the brain's ability to synthesize
PRL has really been called into question. Immunocytochemistry was used to
locate PRL responsive neurons in men and females of several mammals (6).
Nevertheless, the Organization estimates approximately 1.5 million infants die
each and every year due to a lack of lactation or insufficient dairy (11).
Phenotypically, prolactin release rises throughout pregnancy and after nursing to
the point where prolactin quantity is 20 times greater than usual throughout
gestation (12).
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The focus of this study
was to learn more about the reproductive hormones level, in addition including
oxidant\ antioxidant levels during administration of Silymarin during lactation.

Material & Methods Experimental protocol

Twenty-four female rats weight of rats (190-250 g) and their ages between (10 -12
weeks) , The animals were kept in an unique plastic cage in the (College of
Veterinary Medicine - University of Karbala) animal house, provided the animals
with the appropriate conditions. Females were mated with adult males in order to
induce pregnancy. The females were randomly divided into two groups (12 each
group). After the end of pregnancy and the occurrence of childbirth, the lactating
females were started to be dosed from the first day of birth until the tenth day
after birth., G 1 were intubated orally tap water serving as control while, G 2 were
intubated orally silymarin (200 mg\kg\day) (13).

Estimation of Hormones prolactin, Estrogen & Progesterone in serum

The level of prolactin, Estrogen and Progesterone hormones were measured use a
Kit Specific to measure hormone level depending on the method according to the
instructions of producing company of ELIZA Kit, (14).

Statistical analysis

The data were normally distributed, as determined by the D'Agostino and Pearson
normality tests, and were reported as means with * standard error of mean (SEM).
Student's t-test was used to establish statistical significance between two
conditions. The data was analyzed with Graph Pad Prism 9.0 for Windows, and
the statistical significance level was (P < 0.05)

Results & Discussions

Reproductive hormones

The influence of Silymarin on prolactin, Estrogen & Progesterone hormones was
investigated in the present study. This finding akin with (15) that describe the
pituitary gonadal axis effectives with medicine herbs for maintenance of
reproductive hormones, It has been claimed that silymarin extracts increase milk
supply in lactating mothers, improve bovine, increase (-casein gene expression
and murine mammary cell proliferation. (3). Findings demonstrate that
progesterone levels are declining whereas estrogen levels are significantly gained
in postnatal treated groups with Silymarin in treated group comparison to control
group (p 0.05) (Figure 1). This work supports the findings of (16, 17, 18) showing
prolactin significantly increase and has a variety of functions, including
maintaining mammary gland production, acting in tandem with androgens, and
affecting androgen metabolic activity. Furthermore, many studies have found that
oral administration of aqueous extracts of medicinal herbs causes a considerable
drop in progesterone levels, which is consistent with our findings (19). In addition,
the decline of Estrogen in present study indicate the inhibited effeteness of
Silymarin, whereas the progesterone raised on the gonadotrophs cells in pituitary
gland.
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Figure 1: Role of orally intubated 200 mg\kg\day of silymarin on prolactin
hormone, estrogen and progesterone level during lactation period in the rats
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The main value of serum MDA , SOD and CAT show a significant increases (ps<
0.05) in G2 when compared with G1, Also showed a significant increases (p< 0.05)
in serum GSH in G1 group when compared with G2 (Figure 2). These results
agreed with (4, 18) Silymarin has a variety of benefits for treating liver disorders,
including the ability to inhibit hepatotoxin binding to receptor sites and protect
the liver from injury, increase glutathione levels in the liver, the ability to reduce
glutathione oxidation, increase hepatocyte protein synthesis and the ability to
stabilize the cell membrane of the liver, In addition to its anti-oxidant effect (2).



5267

GSH MDA
* *
25— 25—
204 T 55 T
3 154 T 15- T
0 1 3
3 10 :EL 10—
5 5-
0 T T 0 T 1
N . N d
o'éo 6@&‘ oééo &é\*‘
Oo 6\\* < 6\\“
SOD CAT
ek ok ok 100- *

I 13

60 N 2 60 =1 —|_
8 <
.E 40 = D 40 l
)
0 0 1 1
| T °\ &
» Q> ¢ 2
O N\ O
&S &
© ) )
%\

Figure 2: Role of orally intubated 200 mg\kg\day of silymarin on serum MDA,
GSH, SOD and CAT level during lactation period in the rats
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Conclusion

The current study provides further evidence for the participation of silymarin in
several physiological properties and the amount of prolactin, Estrogen &
Progesterone in the serum, in addition to its effect on oxidative stress and
antioxidants.

Acknowledgments

We gratefully acknowledge Research Council of (Karbala University- College of
Veterinary Medicine) for support. This study was approved by the Ethics
Committee of College of veterinary Medicine. The data analyzed and material used
in this study are available from corresponding author on reasonable request.

References

1. Wu, C. H., Huang, S. M., & Yen, G. C. (2011). Silymarin: a novel antioxidant
with antiglycation and antiinflammatory properties in vitro and in vivo.
Antioxidants & redox signaling, 14(3), 353-3606.
https://www.liebertpub.com/doi/abs/10.1089/ars.2010.3134

2. Farmer, C., Lapointe, J., & Palin, M. F. (2014). Effects of the plant extract
silymarin on prolactin concentrations, mammary gland development, and
oxidative stress in gestating gilts. Journal of animal science, 92(7), 2922-
2930 https://academic.oup.com/jas/article-abstract/92/7/2922/4702184.

3. Starvaggi Cucuzza, L., Motta, M., Miretti, S., Macchi, E., Martignani, E.,
Accornero, P., & Baratta, M. (2010). Positive effect of silymarin on cell growth
and differentiation in bovine and murine mammary cells. Journal of animal
physiology and animal nutrition, 94(1), 111-117
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.14390396.2008.00890.x.

4. Starvaggi Cucuzza, L., Motta, M., Miretti, S., Macchi, E., Martignani, E.,
Accornero, P., & Baratta, M. (2010). Positive effect of silymarin on cell growth
and differentiation in bovine and murine mammary cells. Journal of animal
physiology and animal nutrition, 94(1), 111-117
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.14390396.2008.00890.x.

5. Feng B, Meng R, Huang B, Shen S, Bi Y and Zhu D 2016. Silymarin alleviates
hepatic oxidative stress and protects against metabolic disorders in high-fat
diet-fed mice. Free Radical Research 50, 314-327

6. Freeman ME, Kanyicska B, Lerant A and Nagy G: Prolactin: Structure,
function, and regulation of secretion. Physiol Rev 80:1523-1631,
2000.https:/ /pubmed.ncbi.nlm.nih.gov/11015620/

7. Freeman ME, Kanyicska B, Lerant A and Nagy G: Prolactin: Structure,
function, and regulation of secretion. Physiol Rev 80:1523-1631,
2000.https:/ /pubmed.ncbi.nlm.nih.gov/11015620/

8. Freeman ME, Kanyicska B, Lerant A and Nagy G: Prolactin: Structure,
function, and regulation of secretion. Physiol Rev 80:1523-1631,
2000.https:/ /pubmed.ncbi.nlm.nih.gov/11015620/

9. McMurray RW: Estrogen, prolactin, and autoimmunity: Actions and
interactions. Int Immunopharmacol 1: 9951008, 2001.
https://doi.org/10.1016/j.0tc.2015.09.002


https://www.liebertpub.com/doi/abs/10.1089/ars.2010.3134
https://www.liebertpub.com/doi/abs/10.1089/ars.2010.3134
https://pubmed.ncbi.nlm.nih.gov/11015620/
https://pubmed.ncbi.nlm.nih.gov/11015620/
https://pubmed.ncbi.nlm.nih.gov/11015620/
https://pubmed.ncbi.nlm.nih.gov/11015620/
https://doi.org/10.1016/j.otc.2015.09.002
https://doi.org/10.1016/j.otc.2015.09.002

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

5269

Bole-Feysot C, Goffin V, Edery M, Binart N, Kelly PA. Prolactin (PRL) and its
receptor actions, signal transduction pathways and phenotypes observed in
PRL receptor knockout mice. Endocr Rev (1998) 19:225-68. doi:10.1210/
edrv.19.3.0334

Starvaggi Cucuzza, L., Motta, M., Miretti, S., Macchi, E., Martignani, E.,
Accornero, P., & Baratta, M. (2010). Positive effect of silymarin on cell growth
and differentiation in bovine and murine mammary cells. Journal of animal
physiology and animal nutrition, 94(1), 111-117
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.14390396.2008.00890.x.
Knoppert DC, Page A, Warren J, Seabrook JA, Carr M, Angelini M, et al. The
Effect of Two Different domperidone Doses on Maternal Milk Production. J
Hum Lact 2013; 29:38-44. https://doi.org/10.1177/0890334412438961
Akinloye AK, Oke BO. Sex Hormonal Pattern of the Female African Giant Rat
(Cricetomys gambianus, Waterhouse) at Different Stages of the Oestrous
Cycle. Nigerian Veterinary Journal 2012; 33:586-91.
https://www.ajol.info/index.php/nvj/article/view /86458

Sriranga, K. R., Singh, A. K., Harini, K. R., Kumar, A., Mukherjee, 1., Durge,
A. B., & Mohanta, K. P. (2021). Insights of herbal supplements during
transition period in dairy animals: An updated review. Iranian Journal of
Applied Animal Science, 11(3), 419-429.
Doi.org/20.1001.1.2251628.2021.11.3.1.7.

Adewale, O. O., Oduyemi, O. I., & Ayokunle, O. (2014). Oral administration of
leaf extracts of Momordica charantia affect reproductive hormones of adult
female Wistar rats. Asian Pacific Journal of Tropical Biomedicine, 4, S521-
S524. https://doi.org/10.12980/APJTB.4.2014C939.

Santoso, P., Adrianta, K. A., & Wiranatha, I. G. (2021). Phytochemical
screening and in vivo test of dewandaru (Eugenia uniflora L) fruit extract on
mice exposed to cigarette smoke. International Journal of Health & Medical
Sciences, 4(2), 246-252. https://doi.org/10.31295/ijhms.v4n2.1722
Suryasa, I. W., Rodriguez-Gamez, M., & Koldoris, T. (2021). Get vaccinated
when it is your turn and follow the local guidelines. International Journal of
Health Sciences, 5(3), x-xv. https://doi.org/10.53730/ijhs.v5n3.2938
Mohammad, B. L., Alzamely, H., Al Gharrawi, F., & Al-Aubaidy, H. A. (2019).
Milk Thistle Seed Extract Favorably Affects Lactation and Development of
Mammary Gland in Female Rats. Egyptian Journal of Veterinary Sciences,
50(1), 27-36

17- Daniel EE, Hamman WO, Olorunshola KV, Malgwi IS. The study of effect
of aqueous Cucurbita pepo linn seed extract on serum prolactin level of
lactating female albinorats. Scientific Journal of Medical Science 2013; 2:6-
11. https://iranjournals.nlai.ir/handle/ 123456789 /774136.

Kinn Red, A. M., Harkestad, N., Jellestad, F. K., & Murison, R. (2017).
Comparison of commercial ELISA assays for quantification of corticosterone
in serum. Scientific Reports, 7(1), 1-5.
https://www.nature.com/articles/s41598-017-06006-4.

Peinnequin, A., Mouret, C., Birot, O., Alonso, A., Mathieu, J., Clarencon, D.,
... & Multon, E. (2004). Rat proinflammatory cytokine and cytokine related
mRNA quantification by real-time polymerase chain reaction using SYBR
green. BMC immunology, 5(1), 1-10. Doi.org/10.1186/1471-2172-5-3



https://doi.org/10.1177%2F0890334412438961
https://doi.org/10.1177%2F0890334412438961
https://www.ajol.info/index.php/nvj/article/view/86458
https://www.ajol.info/index.php/nvj/article/view/86458
https://dorl.net/dor/20.1001.1.2251628.2021.11.3.1.7
https://doi.org/10.12980/APJTB.4.2014C939
https://doi.org/10.12980/APJTB.4.2014C939
https://doi.org/10.31295/ijhms.v4n2.1722
https://iranjournals.nlai.ir/handle/123456789/774136
https://iranjournals.nlai.ir/handle/123456789/774136
https://www.nature.com/articles/s41598-017-06006-4
https://www.nature.com/articles/s41598-017-06006-4
https://www.nature.com/articles/s41598-017-06006-4
https://www.nature.com/articles/s41598-017-06006-4
https://www.nature.com/articles/s41598-017-06006-4
https://www.nature.com/articles/s41598-017-06006-4
https://www.nature.com/articles/s41598-017-06006-4

