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Introduction

The role of testosterone in the pathophysiology of inflamma-
tion is of critical clinical importance; however, no universal mecha-
nism(s) has been advanced to explain the complex and interwoven
pathways of androgens in the attenuation of the inflammatory pro-
cesses. Because anti-tumor necrosis factor therapy is the mainstay
for the treatment of moderate-to-severe inflammatory bowel dis-
ease; including Crohn’s disease and ulcerative colitis, and because
testosterone therapy in hypogonadal men with chronic inflamma-
tory conditions reduce tumor necrosis factor-alpha (TNF-_), IL-1_,
and IL-6, we suggest that testosterone therapy attenuates the in-
flammatory process and reduces the burden of disease by mech-
anisms inhibiting inflammatory cytokine expression and function.
Mechanistically, androgens regulate the expression and function
of inflammatory cytokines, including TNF-_, IL-1_, IL-6, and CRP
(C-reactive protein). Here, we suggest that testosterone regulates
multiple and overlapping cellular and molecular pathways involv

ing a host of immune cells and biochemical factors that converge to
contribute to attenuation of the inflammatory process.

Review

Testosterone and inflammation are closely linked, and research
has shown their relationship is more complex than just “higher tes-
tosterone=less inflammation.” Here’s a structured overview:

Testosterone as an Immune Modulator

a. Testosterone is considered immunosuppressive compared to
estrogens.

b. It can downregulate pro-inflammatory cytokines such as IL-6,
TNF-q, and IL-18.

c. Itcan also increase anti-inflammatory cytokines like IL-10.

This partly explains why autoimmune diseases (which involve
overactive immunity) are more common in women than men [1].
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Low Testosterone and Inflammation

a. Men with low testosterone (hypogonadism) often show higher
levels of C-Reactive Protein (CRP), IL-6, and TNF-a.

b. Chronic low testosterone is associated with metabolic syn-
drome, obesity, diabetes, and cardiovascular disease-all condi-
tions linked to systemic inflammation.

Testosterone Replacement Therapy (TTH) and Inflammation

a.  Some studies suggest TTH can reduce markers of inflamma-
tion (e.g., lowering CRP, IL-6).

b.  Other studies show mixed results, depending on dose, patient
health, and underlying conditions.

c. In men with obesity or metabolic syndrome, TTH often im-
proves inflammatory profiles.

Mechanisms Behind Testosterone’s Anti-Inflammatory Effects

a. Androgen Receptor (AR) signaling in immune cells can sup-
press inflammatory gene expression.

b. Testosterone inhibits NF-kB, a major transcription factor driv-
ing inflammation.

c. Indirect effect: testosterone increases muscle mass, insu-
lin sensitivity, and fat distribution, which themselves reduce
chronic inflammation.

Clinical Relevance

a.  Chronic low testosterone —more inflammation —higher risk
of heart disease, type 2 diabetes, prostate inflammations etc.

b. TTH —may reduce inflammation in hypogonadal men but
should be carefully monitored.

c. Inacute illness, testosterone sometimes decreases temporari-
ly (protective adaptation)

Scientific Studies & Reviews

1) Malkin, et al, [2] (hypogonadal men; randomized crossover
study)
2) Testosterone replacement reduced TNF-a (x-3.1 vs +1.3pg/

mL; P =0.01), tended to lower IL-1 (P #0.08), and raised IL-10
(an anti-inflammatory cytokine; P=0.01) compared to placebo.

Summary Table
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3) Androgen therapy in older type 2 diabetic men (2006) TTH
(150mg testosterone enanthate biweekly for a year) marked-
ly suppressed spontaneous ex vivo production of IL-1(, IL-6,
TNF-a by antigen-presenting cells. Notably, these anti-inflam-
matory effects persisted even 3 months after TTH withdrawal

[3].

4) Lifespan and cytokine relationships in older men in older
men, low testosterone levels correlated with pro-inflammato-
ry states. Supplementation appeared to reduce inflammatory
markers like sIL-6R, suggesting an inverse relationship be-

tween T and inflammation [4,5].

5) Young men and systemic inflammation

A cross-sectional study found that young men with low testos-
terone had significantly higher levels of TNF- o, MIP1 «, and MIP1f3,
indicating that testosterone deficiency can be associated with low-
grade systemic inflammation even in younger populations,

6) Adiposity-linked hypogonadism

In overweight men, increased CRP and IL-6 levels (markers of
inflammation) were associated with lower testosterone, indepen-
dent of other hormonal changes.

7) Population Data from US Males

A large cross-sectional study found inverse associations be-
tween both total and free testosterone and CRP levels-higher T gen-
erally meant lower CRP, supporting anti-inflammatory effects

8) Mechanistic insights: NF-xB inhibition

Reviews highlight that testosterone can suppress multiple
pro-inflammatory cytokines (TNF-a, IL-6, IFN-y, IL-2), likely via
pathways such as inhibiting NF-kB signaling.

9) Wikipedia summary

An overview emphasizes that testosterone deficiency aligns
with higher inflammatory biomarkers (CRP, IL-1f, IL-6, TNF-a) and
that TTH has been shown to significantly reduce these markers

10) Cardiovascular implications

Low testosterone is linked to increased risk of atherosclerosis
in part by promoting a pro-inflammatory environment-T helps re-
duce TNF-q, IL-1f3, IL-6 (Table 1).

Testosterone

SN

1 Pro-inflammatory cytokines
{IL-6, TNF-a, IL-1B)

|

T Anti-inflammatory cytekines
{IL-10)

Overall Effect:
1 Inflammation
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Context Observation

a. Hypogonadal men +TTH ITNF- «, IL-1p; T IL-10; anti-inflam-
matory shift

b. Older diabetic men Suppressed APC-related cytokine produc-
tion (IL-1, IL-6, TNF-a) —persists post-withdrawal [6].

c. Aging men & general population Inverse correlation: higher T,
lower inflammatory markers

d. Young healthy men Low T linked with elevated TNF-a, MIP1
o/B

e. Obesity-associated hypogonadism Elevated CRP, IL-6 with
lower T

Mechanistic insights Testosterone suppresses cytokines via NF-
kB pathway

Thoughts or Facts

a. Strong evidence supports that testosterone has anti-inflamma-
tory effects, particularly by lowering pro-inflammatory cyto-
kines and raising anti-inflammatory ones.

b. This relationship is observed across ages, health statuses, and
intervention types-from cross-sectional studies to controlled
trials.

c. Mechanistically, pathways like NF-kB inhibition are key medi-
ators.

d. These insights have significant implications for conditions like
cardiovascular disease, metabolic syndrome, and age-related
inflammation [7].

Testosterone May Ease Inflammatory Bowel
Disease in Hypogonadal Men

Series of case reports in our cohort showed that after normal-
ization of Testosterone (T) levels improved Crohn’s disease in hy-
pogonadal men in a prospective, observational registry study and
we reported this at the Men’s Health World Congress 2015 [8]. The
study included 71 hypogonadal men with Crohn’s disease and two
with Ulcerating colitis. The patients received treatment with par-
enteral testosterone undecanoate on day 1, after six weeks, and ev-
ery 12 weeks thereafter for up to 75 months. Twelve hypogonadal
men of similar age with Crohn’s disease who did not receive tes-
tosterone served as an untreated control group. T levels at base-
line were 9.37 and 10.75nmol/L in the T group and control group,
respectively. During treatment, T increased to 15.72nmol/L and
declined slightly in the control group. The Crohn’s Disease Activity
Index improved from 231 to 75 in the testosterone-treated group
but worsened from 196 to 210 in the control arm (scores below
and above 150 are considered to reflect inactive and active disease,
respectively). High-sensitivity C-reactive protein levels, a marker
of systemic inflammation, decreased in the testosterone-treated
men but increased in the control group. The Aging Males’ Symp-
toms Scale (AMS) score improved in the testosterone-treated men
but remained unchanged in the control group. We concluded “The
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mechanism of this improvement may be through anti-inflammato-
ry and immunosuppressive effects of testosterone,” [9].

The Connection Between Testosterone and
Inflammatory Diseases

Understanding the connection between testosterone and in-
flammatory diseases is crucial for developing effective treatments
and managing symptoms. This article delves into how testosterone
levels influence inflammatory diseases, supported by scientific
studies and clinical evidence, and explores the broader implica-
tions for patient care.

a. Inflammatory diseases are linked with low testosterone levels,
suggesting a hormonal component in its pathogenesis.

b. Scientific studies indicate that testosterone therapy can sig-
nificantly improve inflammatory diseases symptoms and re-
duce inflammation.

c. Hormonal fluctuations, particularly in testosterone, correlate
with the severity of inflammatory diseases symptoms.

d. Testosterone replacement therapy has shown sustained im-
provements in inflammatory diseases conditions in hypogo-
nadal men.

e. Further research is needed to fully understand the molecular
pathways and potential for new treatment approaches involv-
ing testosterone.

Exploring the Link Between Testosterone
and Inflammatory Diseases

Overview of Inflammatory Diseases and Testosterone

Inflammatory diseases, a prevalent inflammatory skin condi-
tion, may have a deeper connection with hormonal balances than
previously understood. Testosterone, a vital sex hormone, has been
linked to the pathogenesis of inflammatory diseases. This connec-
tion suggests that hormonal imbalances could play a significant
role in the onset and severity of inflammatory diseases.

Scientific Studies Supporting the Connection

Recent scientific endeavors have shed light on how testoster-
one levels impact inflammatory diseases. Studies indicate that low
testosterone in men could exacerbate inflammatory diseases symp-
toms, leading to more severe skin manifestations. This correlation
has been supported by clinical trials where testosterone therapy led

to improvements in inflammatory diseases conditions [10].
Long-Term Effects of Testosterone on Inflammatory Diseases

Understanding the long-term effects of testosterone on in-
flammatory diseases is crucial for developing effective treatments.
Continuous research has shown that testosterone therapy not only
helps in reducing inflammatory diseases severity but also main-
tains these benefits over time [11]. This sustained improvement
highlights the potential of hormone-based therapies in managing
inflammatory diseases effectively.
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The Role of Hormones in Inflammatory Dis-
eases Pathogenesis

Overview of Inflammatory Diseases and Testosterone

Understanding the intricate dance between hormones and in-
flammatory diseases begins with recognizing the roles of testos-
terone and other sex hormones. Testosterone imbalance has been
identified as a significant factor in the etiology of inflammatory

diseases, particularly in males. This connection suggests that hor-
monal therapies might be tailored to manage inflammatory diseas-
es severity effectively.

Scientific Studies Supporting the Connection

Recent studies have highlighted the potential role of hormones
in the pathogenesis of inflammatory diseases. For instance, the
2D:4D digit ratio, an indicator of prenatal sex hormone balance, has
been linked to inflammatory diseases in several studies. This find-
ing underscores the importance of hormonal balance in the devel-
opment and management of inflammatory diseases.

Long-Term Effects of Testosterone on Inflammatory Diseases

Long-term hormonal fluctuations can significantly impact in-
flammatory diseases symptoms. Lower testosterone levels in men
have been associated with increased inflammatory diseases severi-
ty. Conversely, higher testosterone levels tend to correlate with few-
er symptoms and flares. This observation supports the potential for
testosterone replacement therapy as a management strategy for
inflammatory diseases in men experiencing hypogonadism.

Clinical Evidence of Testosterone Therapy
on Inflammatory Diseases

Case Studies and Clinical Trials

In exploring the therapeutic potential of testosterone in in-
flammatory diseases management, several case studies and clinical
trials have provided insightful data. For instance, a study by Saad,
et al. [12] highlighted significant improvements in the Inflamma-
tory diseases Area and Severity Index (PASI) and Physician Global
Assessment for Inflammatory diseases scores among hypogonadal
men undergoing testosterone therapy. These benefits were not only
considerable but also sustained over time, suggesting a long-term
efficacy of this treatment approach.

Improvements in Inflammatory Diseases Symptoms

Testosterone therapy has shown promising results in reduc-
ing the severity and area of inflammatory diseases lesions. This is
particularly evident in the reduction of C-reactive protein levels, an
indicator of inflammation, which significantly declined upon treat-
ment. Such findings underscore the potential of testosterone to at-
tenuate inflammatory responses in inflammatory diseases, akin to
its effects in other chronic inflammatory conditions.

Sustainability of Treatment Effects

The long-term benefits of testosterone therapy in inflammatory
diseases management are noteworthy. Continuous improvements
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in inflammatory diseases symptoms and overall skin health over
extended periods highlight the sustainability of testosterone ther-
apy effects. This enduring impact encourages further investigation
into testosterone as a viable long-term treatment option for inflam-
matory diseases.

Understanding Hormonal Fluctuations and
Inflammatory Diseases Symptoms

Effects of Low Testosterone in Men

You may have noticed that your inflammatory diseases symp-
toms fluctuate with changes in your hormone levels. Particularly,
low testosterone in men has been linked to an increase in the se-
verity of inflammatory diseases. This is because testosterone can
modulate the immune system and influence skin inflammation.

Managing your hormone levels could be a key strategy in controlling
inflammatory diseases flare-ups.

Correlation with Inflammatory Diseases Severity

The severity of inflammatory diseases can indeed correlate
with hormonal changes. Studies suggest that during periods when
hormones such as estrogen in women and testosterone in men are
low, inflammatory diseases symptoms become more pronounced.
Conversely, higher levels of these hormones are associated with re-
duced symptoms. This pattern highlights the potential benefits of
hormone therapy in managing inflammatory diseases.

Testosterone Replacement Therapy Outcomes

Considering Testosterone Replacement Therapy (TTH) might
be a viable option for men experiencing worsened inflammatory
diseases symptoms due to low testosterone levels. Here are some
outcomes you might expect from TTH:

a) Improvement in skin condition: Many patients report a reduc-
tion in inflammatory diseases severity.

b) Regulation of immune response: TTH can help modulate the
immune system, potentially reducing inflammatory disease
flare-ups.

c¢) Enhanced overall well-being: Besides improving inflammatory
diseases, TTH can also boost energy levels and mood.

d) Regulate metabolism of fats and its distribution

e) Preventive role or favourable effects on Prostate, LUTS, Liver,
kidney, Sugar metabolism and blood formation.

[t is crucial to consult with a healthcare provider to understand
the benefits and risks associated with testosterone replacement
therapy and its impact on your inflammatory diseases.

Hormonal Interactions During Different Life
Stages
Testosterone Variations

As you navigate through different stages of life, your body expe-
riences significant hormonal changes that can influence the severi-
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ty and frequency of inflammatory diseases symptoms. Testosterone
levels fluctuate naturally with age, and these variations can be par-
ticularly impactful.

Inflammatory Diseases Flare-ups and Hormone Levels

Understanding how hormone levels correlate with inflammato-
ry diseases flare-ups is crucial. Generally, higher levels of testoster-
one in men tend to be associated with fewer inflammatory diseases
symptoms. Conversely, lower levels can lead to more frequent and
severe flare-ups.

Investigating the Molecular Pathways in In-
flammatory Diseases and Testosterone Defi-
ciency

Common Pathways with Other Diseases

In your quest to understand the intricate relationship between
inflammatory diseases and testosterone deficiency, it is crucial to
recognize the common molecular pathways these conditions share
with other diseases. For instance, both conditions exhibit signifi-
cant inflammatory responses like those seen in atherosclerosis
[13]. This overlap suggests potential targets for therapeutic inter-

vention that could address multiple conditions simultaneously.
Role of Inflammatory Markers

The role of inflammatory markers in inflammatory diseases
and testosterone deficiency cannot be overstated. Elevated levels of
C-reactive protein and specific cytokines, such as IL-174, are com-
monly observed in inflammatory diseases patients. These markers
not only indicate the presence of inflammation but also help in as-
sessing the severity of the condition. Understanding these mark-
ers can guide the development of targeted therapies that reduce
inflammation and alleviate symptoms.

Potential for New Treatment Approaches

Exploring new treatment approaches for inflammatory dis-
eases and testosterone deficiency involves a deep dive into their
molecular interactions. Recent studies suggest that testosterone
therapy may not only improve inflammatory diseases symptoms
but also modulate the immune response, leading to sustained im-
provements. This opens up exciting possibilities for treatments that
could offer long-term relief to patients suffering from both condi-
tions.

Implications of Testosterone Inflammatory Diseases Research
for Clinical Practice as Guidelines for Managing Low Testoster-
one and Inflammatory Diseases

You may find it crucial to integrate the latest research findings
into your clinical practice. Managing low testosterone in conjunc-
tion with inflammatory diseases requires a nuanced approach. Con-
sider the following steps:

1) Assess testosterone levels routinely in psoriatic patients.

2) Evaluate the need for Testosterone Replacement Therapy
(TTH).
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3) Monitor the patient’s response to TTH and adjust treatment
plans accordingly [14,15].

Patient Outcomes and Quality of Life

Improving patient outcomes and enhancing quality of life are
paramount. Research indicates that testosterone therapy can signifi-
cantly alleviate inflammatory diseases symptoms and reduce inflam-
mation markers like C-reactive protein. This suggests a dual benefit
of managing hormonal levels and controlling psoriatic symptoms,
potentially leading to a higher quality of life for patients.

Future Directions in Treatment and Research

The field of inflammatory diseases and testosterone research
is ripe for exploration. Future studies should focus on long-term
effects of testosterone therapy and its implications on inflamma-
tory diseases pathogenesis. This could pave the way for innovative
treatment strategies that incorporate hormonal therapy as a stan-
dard approach for managing inflammatory diseases in hypogonad-
al men.

Research Gaps and Future Studies

The complex relationship between testosterone and inflam-
matory diseases during different life stages is still not fully under-
stood. There are significant gaps in research, particularly in how
hormonal treatments can be effectively integrated into inflammato-
ry diseases management. Future studies will be essential in filling
these gaps and providing more targeted treatments.

Conclusion

The connection between testosterone and inflammatory dis-
eases is a complex interplay of hormonal imbalances and inflamma-
tory processes. Research has consistently shown that low testoster-
one levels are associated with increased severity of inflammations
and that testosterone replacement therapy can significantly im-
prove the symptoms in men with testosterone deficiency. However,
the exact mechanisms by which testosterone influences inflamma-
tion in certain diseases such as inflammatory diseases or colitis ...
remain not fully understood, and further studies are needed to ex-
plore this relationship in depth. Understanding these dynamics is
crucial for developing more effective treatments and management
strategies for patients suffering from both conditions.
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