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Abstract

Low serum iron and ferritin levels with an elevated TIBC are diagnostic of iron deficiency. While a low serum
ferritin is virtually diagnostic of iron deficiency, a normal serum ferritin can be seen in patients who are deficient
in iron and have coexistent diseases (eg, hepatitis or anemia of chronic disorders). Men with low testosterone
levels have lower hemoglobin and hematocrit levels, while men with anemia of unknown etiology. Testosterone
directly regulates body iron levels through inhibition of the master regulator of iron metabolism, hepcidin. In our
study we studied with 30 males. 80.0% males were observed with low iron level, 100.0% found with normal
ferritin level, 66.7% with normal TIBC and finally we found 96.7% males with low serum testosterone level.
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Introduction

Testosterone is the essential male sex hormone and an anabolic steroid. In male people, testosterone assumes a
key job in the improvement of male regenerative tissues, for example, testicles and prostate, just as advancing
optional sexual qualities, for example, expanded muscle and bone mass, and the development of body hair.[1]
moreover, testosterone is engaged with health and well-being,[2] and the avoidance of osteoporosis.[3]
Insufficient degrees of testosterone in men may prompt irregularities including feebleness and bone misfortune.
Testosterone is a steroid from the androstane class containing a keto and hydroxyl bunches at the three and
seventeen positions separately. It is biosynthesized in a few stages from cholesterol and is changed over in the
liver to inert metabolites.[4] It applies its activity through authoritative to and enactment of the androgen
receptor.[4] In people and most different vertebrates, testosterone is discharged fundamentally by the gonads of
guys and, to a lesser degree, the ovaries of females. By and large, in grown-up guys, levels of testosterone are
around 7 to multiple times as incredible as in grown-up females.[5] As the digestion of testosterone in guys is
progressively articulated, the day by day generation is around multiple times more noteworthy in men.[6, 7]
Females are likewise increasingly delicate to the hormone.[§]

Notwithstanding its job as a characteristic hormone, testosterone is utilized as a drug, for example in the
treatment of low testosterone levels in men, transgender hormone treatment for transgender men, and bosom
malignant growth in women. Since testosterone levels decline as men age, testosterone is now and again utilized
in more established men to check this lack. It is likewise utilized unlawfully to improve physical make-up and
execution, for example in athletes.[9]

Numerous examinations have announced a relationship between serum testosterone levels and body iron
indices in people. For instance, men with low testosterone levels have lower hemoglobin and hematocrit levels,
while men with weakness of obscure etiology are bound to have low testosterone levels contrasted with
controls.[10-13] Also, men in the most minimal quartile of aggregate and free testosterone levels are
fundamentally bound to create iron deficiency (5.4-and 13.1-overlay, individually) than those in the most
noteworthy quartile.[14]

Increased hematocrit and hemoglobin are the most common side effects of exogenous testosterone therapy,
with a 315% increased risk of erythrocytosis in men receiving testosterone.[15] This is conceivably helpful,
however, as testosterone supplementation in hypogonadal men can diminish the commonness of iron deficiency
from 30 to 10%.[16] Strikingly, preceding the standard utilization of erythropoiesis-animating operators,
androgens were utilized to build hemoglobin fixations in dialysis patients.

While testosterone treatment is related with expanded hemoglobin levels, androgen deprivation therapy
(ADT) has the contrary impact. ADT is every now and again used to treat metastatic prostate disease. With ADT,
hemoglobin and hematocrit levels decline altogether, and up to 13% of treated men report symptomatic iron
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deficiency.[17]

It is fascinating to take note of that the hours of the most elevated testosterone levels concur with the hours
of the most elevated iron interest in people. Both serum testosterone and hemoglobin levels top during
puberty.[18-21] This is related with a twofold to triple increment in iron prerequisite and a critical increment in
the pace of dietary iron assimilation.[22, 23] Thus, testosterone levels in young men are low during childbirth
however arrive at pubertal levels at 1-3 months of age before declining back to pattern levels by a half year of
age. [24] Commencement of this "mini puberty" harmonizes with the nadir of baby hemoglobin fixations after
which iron take-up and serum hemoglobin levels increment.[25]

Ferritin is a protein that adds to the iron-stockpiling primarily in our body and disseminates generally in all
tissues, particularly in certain organs, for example, the liver, spleen and bone marrow,[26] and it is likewise a
provocative serum biomarker.[27] Some past examinations have shown that degrees of ferritin were identified
with a few ailment states. As we was already aware, it was related with metabolic disorder,[28]
hematopoiesis,[29, 30] renal malady,[31, 32] liver illness,[33] autoimmunity,[34] disease,[35] the forecast of
malignant growth [36] and the mortality of liver transplantation.[37]

It was accounted for that the two subunits of ferritin was incorporated under the influence of various
qualities in chromosomes 11 and 19, separately.[38, 39] The degree of ferritin was influenced by the iron
digestion in people body and cytokines, development factor just as oxidants added to the guideline.[40]
Particularly, it ought to be noticed that the hormones additionally might be a member in the guideline, for
instance the thyroid hormone.[40] At the point when it went to the sex hormones, they were notable as
significant members in improving sexual organs, and furthermore identified with metabolic disorder,[41] iron
deficiency,[13] irritation [42] and the mortality in the old.[43-45]

In perspective on regular infections and the guideline component of ferritin that were referenced above, sex
hormones may conceivably partake in the guideline of ferritin, and afterward rise a few confirmations of
connections among's them and serum ferritin levels. Be that as it may, scarcely any investigations described the
connections between serum ferritin levels and sex hormones.[46, 47]

Materials and Methods
Study Design
A cross-sectional study.

Study Location
Popular diagnostic center, Narayanganj, Dhaka.

Study Duration
September-December, 2019.

Sample Size
Thirty (30) males.

Sample Collection

5 ml of blood was collected from the anticubital vein in fasting and postprandial state from all the subjects. The
blood samples were collected in fluoride tubes, clot activated tubes and EDTA tubes for the estimation of serum
iron, TIBC, ferritin and testosterone respectively.

Iron
Serum Iron is estimated by Ferrozine method using Biosystems kit.

TIBC

Serum Unsaturated Iron Binding Capacity (UIBC) was estimated by Ferrozine method using Biosystems Kkit.
These parameters were analyzed on fully automated biochemistry analyzer BA 200 (Biosystems, Barcelona,
Spain). Total Iron Binding Capacity (TIBC) was calculated by addition of serum Iron and UIBC.

Ferritin
Estimation of serum ferritin was done by using automated analyzer Biomeriux Minividas by Enzyme Linked
Immunofluroscent Assay (ELFA) method.

Testosterone

According to the manufacture, serum levels of Testosterone was measured by using TOSOH Bioscience
automated immunoassay analyzer AIA-360. Competitive immunoenzymometric assay was used, testosterone in
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the test sample compete with enzyme-labeled testosterone for limited number of binding sites on these hormones
specific antibodies immobilized on magnetic beads, then magnetic beads were washed to remove unbound
enzyme-labeled testosterone, and incubated with flurogenic substrate 4-methylumbelliferyl phosphate (4 MUP).
The rate of fluorescence produced by the reaction was measured fluorometricly at 365nm. The amount of
testosterone that binds to the beads is inversely proportional to the testosterone concentration in the sample.

Vol.81, 2020

Statistics
Percentile distribution of the samples regarding different parameters such as age, iron, TIBC, ferritin and
testosterone were analyzed by using SPSS.

Results

The total of 30 blood samples of male were collected from at 2019 (September-December) from Narayanganj,
Dhaka, Bangladesh.
Table 1: Age group distribution among the subjects (n=30).

Age (Years)
Age Group Frequency | Percent | Valid Percent | Cumulative Percent
>10-20 6 20.0 20.0 20.0
>20-30 9 30.0 30.0 50.0
Valid >30-40 10 333 333 83.3
>40-50 1 33 33 86.7
>50-60 4 13.3 13.3 100.0
Total 30 100.0 100.0

In our study, table-1 showed the age distribution of subjects by their age groups. The highest of the study
subjects under went to the >30-40 years age group (10) and followed by >20-30 years age group (9), >10-20

years age group (6), >50-60 years age group (4) and <40-50 years age group (1) respectively.
Table-2: Blood serum iron level among the study subjects (n=30).

Iron (ng/dL)
Iron Levels Frequency | Percent Valid Percent | Cumulative Percent
Under <65 24 80.0 80.0 80.0
Valid Normal 65-176 6 20.0 20.0 100.0
Above >176 0 0 0 100.0
Total 30 100.0 100.0

Among the subjects (n=30) 24 males (80.0%) were found with >65pg/dL, less than the standard level 65-
176 pg/dL, serum iron and rest 6 subjects (20.0%) were found with standard serum iron level. No male subject
was found with more serum iron level compare to the standard (Table-2).
Table-3: Blood TIBC level among the study subjects (n=30).

TIBC (ng/dL)
TIBC Levels Frequency | Percent | Valid Percent | Cumulative Percent
Under <240 4 13.3 13.3 13.3
Valid Normal 240-450 20 66.7 66.7 80.0
Above >450 6 20.0 20.0 100.0
Total 30 100.0 100.0

Table-3 showed the distribution of TIBC level among 30 males. 13.3% (2) males found with below the
normal level, 66.7% (20) males were within the normal level and 20% (6) males were diagnosed with above the
normal blood TIBC level.

Table-4: Blood Ferritin level among the study subjects (n=30).

Ferritin (12-300ng/dL)
Ferritin Levels Frequency | Percent | Valid Percent | Cumulative Percent
Under <12 0 0.0 0.0 0
Valid Normal 12-300 30 100.0 100.0 100.0
Above >300 0 0.0 0.0 100.0
Total 30 100.0 100.0

Table-4 reflected the pattern of blood ferritin level among the target 30 males. 0.0% (0) male found with
below the normal level, 100.0% (30) males were within the normal level and 0.0% (0) male was diagnosed with
above the normal blood ferritin level.
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Table-5: Blood Testosterone level among the study subjects (n=30).
Testosterone (9.2-31.8nmol/L)
Testosterone Levels Frequency | Percent Valid Percent | Cumulative Percent
Under <9.2 29 96.7 96.7 96.7
Valid Normal 9.2-31.8 1 33 33 100.0
Above >31.8 0 0 0 100.0
Total 30 100.0 100.0

Among the subjects (#=30) 29 males (96.7%) were found with <9.2nmol/L testosterone in the blood, less
than the standard level 9.2-31.8nmol/L and rest 1 subject (3.3%) was found with normal blood testosterone level.
No male subject was found with more serum iron level compare to the standard (Table-5).

Discussion

Testosterone increases dietary iron absorption, providing a direct link between the two. As the body is unable to
eliminate excess iron, a negative feedback mechanism allowing iron to inhibit testosterone production to
maintain body iron homeostasis is proposed.[48]

A high TIBC, UIBC, or transferrin usually indicates iron deficiency, but they are also increased in
pregnancy and with the use of oral contraceptives. A low TIBC, UIBC, or transferrin may also occur if someone
has malnutrition, inflammation, liver disease, or nephrotic syndrome.[49]

If a ferritin test shows higher than normal levels, it could indicate a condition that causes body to store too
much iron. Itcould also point to liver disease, rheumatoid arthritis, other inflammatory conditions or
hyperthyroidism.[50] In our study we found normal ferritin level but low iron.

Different research results showed that low testosterone level due to low iron level. At low iron level TIBC
level becomes high and at high ferritin level body stores more iron.

In our study we found low testosterone with low iron level; and found TIBC and ferritin level mostly
normal.

Conclusion

In our study we studied with 30 males. 80.0% males were observed with low iron level, 100.0% found with
normal ferritin level, 66.7% with normal TIBC and finally we found 96.7% males with low serum testosterone
level.

References

1. Mooradian, A.D., J.E. Morley, and S.G. Korenman, Biological actions of androgens. Endocrine reviews,
1987. 8(1): p. 1-28.

2. Bassil, N., S. Alkaade, and J.E. Morley, The benefits and risks of testosterone replacement therapy: a
review. Therapeutics and clinical risk management, 2009. 5: p. 427.

3. Tuck, S. and R. Francis, Testosterone, bone and osteoporosis, in Advances in the management of
testosterone deficiency. 2009, Karger Publishers. p. 123-132.

4. Luetjens, C.M. and G.F. Weinbauer, Testosterone: biosynthesis, transport, metabolism and (non genomic)
actions. Testosterone: action, deficiency, substitution. Nieschlag E, Behre HM (eds.). Cambridge University
Press, Cambridge, 2012. 2: p. 15-33.

5. Torjesen, P.A. and L. Sandnes, Serum testosterone in women as measured by an automated immunoassay
and a RIA. Clinical chemistry, 2004. 50(3): p. 678-679.

6. Southren, A.L., et al., Mean plasma concentration, metabolic clearance and basal plasma production rates
of testosterone in normal young men and women using a constant infusion procedure: effect of time of day
and plasma concentration on the metabolic clearance rate of testosterone. The Journal of Clinical
Endocrinology & Metabolism, 1967. 27(5): p. 686-694.

7.  SOUTHREN, A.L., et al., Plasma production rates of testosterone in normal adult men and women and in

patients with the syndrome of feminizing testes. The Journal of Clinical Endocrinology & Metabolism, 1965.

25(11): p. 1441-1450.

Dabbs, J.M. and M.G. Dabbs, Heroes, rogues, and lovers: Testosterone and behavior. 2000: McGraw-Hill.

9. Blazer, D.G. and C.T. Liverman, Testosterone and aging: clinical research directions. 2004: National
Academies Press.

10. Carrero, J.J., et al., Testosterone deficiency is a cause of anaemia and reduced responsiveness to
erythropoiesis-stimulating agents in men with chronic kidney disease. Nephrology Dialysis Transplantation,
2011. 27(2): p. 709-715.

11. Rotter, 1., et al., Analysis of the relationship between the blood concentration of several metals, macro-and
micronutrients and endocrine disorders associated with male aging. Environmental geochemistry and
health, 2016. 38(3): p. 749-761.

*®

77



Journal of Health, Medicine and Nursing www.iiste.org
ISSN 2422-8419  An International Peer-reviewed Journal 1L}

Vol81. 2020 NSTe

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

Shin, Y.S., et al., The relationship between serum total testosterone and free testosterone levels with serum
hemoglobin and hematocrit levels: a study in 1221 men. The Aging Male, 2016. 19(4): p. 209-214.

Waalen, J., et al., Erythropoietin, GDF15, IL6, hepcidin and testosterone levels in a large cohort of elderly
individuals with anaemia of known and unknown cause. European journal of haematology, 2011. 87(2): p.
107-116.

Ferrucci, L., et al., Low testosterone levels and the risk of anemia in older men and women. Archives of
internal medicine, 2006. 166(13): p. 1380-1388.

Fernandez-Balsells, M.M., et al., Adverse effects of testosterone therapy in adult men: a systematic review
and meta-analysis. The Journal of Clinical Endocrinology & Metabolism, 2010. 95(6): p. 2560-2575.
Zhang, L.T., et al., Could testosterone replacement therapy in hypogonadal men ameliorate anemia, a
cardiovascular risk factor? An observational, 54-week cumulative registry study. The Journal of urology,
2016. 195(4): p. 1057-1064.

Strum, S., et al., Anaemia associated with androgen deprivation in patients with prostate cancer receiving
combined hormone blockade. British journal of urology, 1997. 79(6): p. 933-941.

Garn, S., et al., Suggested sex and age appropriate values for “low” and “deficient” hemoglobin levels.
The American journal of clinical nutrition, 1981. 34(9): p. 1648-1651.

Harman, S., Baltimore Longitudinal Study of Aging. Longitudinal effects of aging on serum total and free
testosterone levels in healthy men. Baltimore Longitudinal Study of Aging. J. Clin. Endocrinol. Metab.,
2001. 86: p. 724-731.

Feldman, H.A., et al., Age trends in the level of serum testosterone and other hormones in middle-aged men:
longitudinal results from the Massachusetts male aging study. The Journal of Clinical Endocrinology &
Metabolism, 2002. 87(2): p. 589-598.

Nilsson-Ehle, H., et al., Blood haemoglobin declines in the elderly: implications for reference intervals
fromage 70 to 88. European journal of haematology, 2000. 65(5): p. 297-305.

Dallman, P. Changing iron needs from birth through adolescence. in Nestle nutrition workshop series
(USA). 1992.

Anttila, R., J.D. Cook, and M.A. Siimes, Body iron stores in relation to growth and pubertal maturation in
healthy boys. British journal of haematology, 1997. 96(1): p. 12-18.

Kuiri-Héanninen, T., U. Sankilampi, and L. Dunkel, Activation of the hypothalamic-pituitary-gonadal axis in
infancy: minipuberty. Hormone research in paediatrics, 2014. 82(2): p. 73-80.

Dallman, P., M.A. Siimes, and A. Stekel, Iron deficiency in infancy and childhood. American Journal of
Clinical Nutrition, 1980. 33(1): p. 86-118.

Worwood, M., et al., The characteristics of ferritin from human tissues, serum and blood cells. Clinical
Science, 1975. 48(5): p. 441-451.

Jones, B., M. Worwood, and A. Jacobs, Serum ferritin in patients with cancer: determination with
antibodies to HeLa cell and spleen ferritin. Clinica Chimica Acta, 1980. 106(2): p. 203-214.

Yoo, K.D., et al., High serum ferritin levels are associated with metabolic risk factors in non-obese Korean
young adults: Korean National Health and Nutrition Examination Survey (KNHANES) IV. Clinical
endocrinology, 2012. 77(2): p. 233-240.

Przybyszewska, J., et al., Serum prohepcidin and other iron metabolism parameters in elderly patients with
anemia of chronic disease and with iron deficiency anemia. Pol Arch Med Wewn, 2013. 123(3): p. 105-11.
Choi, H.S., et al., Serum hepcidin levels and iron parameters in children with iron deficiency. The Korean

journal of hematology, 2012. 47(4): p. 286-292.

Brockenbrough, A.T., et al., Transdermal androgen therapy to augment EPO in the treatment of anemia of
chronic renal disease. American journal of kidney diseases, 2006. 47(2): p. 251-262.

Bachman, E., et al., Testosterone suppresses hepcidin in men: a potential mechanism for testosterone-
induced erythrocytosis. The Journal of Clinical Endocrinology & Metabolism, 2010. 95(10): p. 4743-4747.
Tan, T.C., et al.,, The serum hepcidin: ferritin ratio is a potential biomarker for cirrhosis. Liver
International, 2012. 32(9): p. 1391-1399.

Zandman-Goddard, G. and Y. Shoenfeld, Hyperferritinemia in autoimmunity. The Israel Medical
Association Journal, 2008. 10(1): p. 83.

Ratledge, C., Iron metabolism and infection. Food and nutrition bulletin, 2007. 28(4_suppl4): p. S515-S523.
Alkhateeb, A.A., et al., Elevation in inflammatory serum biomarkers predicts response to trastuzumab-
containing therapy. PloS one, 2012. 7(12): p. e51379.

Walker, N.M., et al., Serum ferritin concentration predicts mortality in patients awaiting liver
transplantation. Hepatology, 2010. 51(5): p. 1683-1691.

Caskey, J., et al., Human ferritin gene is assigned to chromosome 19. Proceedings of the National Academy
of Sciences, 1983. 80(2): p. 482-486.

Worwood, M., et al., Assignment of human ferritin genes to chromosomes 11 and 19q13. 3— 19qter.

78



Journal of Health, Medicine and Nursing www.iiste.org
ISSN 2422-8419  An International Peer-reviewed Journal 1L}

Vol81. 2020 NSTe

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Human genetics, 1985. 69(4): p. 371-374.

Torti, F.M. and S.V. Torti, Regulation of ferritin genes and protein. Blood, The Journal of the American
Society of Hematology, 2002. 99(10): p. 3505-3516.

Hong, D., et al., Total testosterone and sex hormone-binding globulin are associated with metabolic
syndrome independent of age and body mass index in Korean men. Maturitas, 2013. 74(2): p. 148-153.
Laaksonen, D.E., et al., Sex hormones, inflammation and the metabolic syndrome: a population-based study.
European journal of endocrinology, 2003. 149(6): p. 601-608.

Tivesten, A., et al., Low serum testosterone and estradiol predict mortality in elderly men. The Journal of
Clinical Endocrinology & Metabolism, 2009. 94(7): p. 2482-2488.

Wu, L-C., et al., Low serum testosterone and frailty in older men and women. Maturitas, 2010. 67(4): p.
348-352.

Shores, M.M., et al., Testosterone treatment and mortality in men with low testosterone levels. The Journal
of Clinical Endocrinology & Metabolism, 2012. 97(6): p. 2050-2058.

Berge, L.N., K. Bonaa, and A. Nordey, Serum ferritin, sex hormones, and cardiovascular risk factors in
healthy women. Arteriosclerosis and thrombosis: a journal of vascular biology, 1994. 14(6): p. 857-861.
Intragumtornchai, T., R. Steiner, and C. Finch, Iron deficiency: effect on plasma luteinizing hormone and
testosterone levels in the adult male rat. The American journal of clinical nutrition, 1988. 48(3): p. 641-644.
Gabrielsen, J.S., Iron and testosterone: interplay and clinical implications. Current Sexual Health Reports,
2017.9(1): p. 5-11.

Lab test online. 7IBC, UIBC and Transferrin. October 19, 2018 [cited 2020 January 11]; Available from:
https://labtestsonline.org.uk/tests/tibc-uibc-and-transferrin.

Mayo Clinic. Ferritin test. [cited 2020 January 11]; Available from: https://www.mayoclinic.org/tests-
procedures/ferritin-test/about/pac-20384928.

79



