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- Q What Are Leptin's Effects? A

®Leptin, a hormone primarily secreted by adipose
tissue, plays a crucial role in regulating energy
homeostasis, metabolism, reproduction and

growth.
°Its effects extend to the hypothalamus, anterior
pituitary, thyroid axis, insulin-like growth factor-

1 (IGF-1), and fetal development.




: 1. Leptin and the Hypothalamus A

®Leptin acts on the arcuate nucleus (ARC) of the
hypothalamus, where it influences two key neuronal

populations :
o Pro—opiomelanocortin (POMC) neurons:

* Stimulated by leptin, these neurons release d-MSH, which

suppresses appetite and increases energy expenditure.

* Neuropeptide Y/ Agouti—related peptide (NPY /
AgRP) neurons:

® Leptin inhibits these neurons, reducing hunger-promoting

signals.
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: 1. Leptin and the Hypothalamus
*Key Effects:

® Suppresses appetite by decreasing hunger—stimulating

signals .

® Enhances energy expenditure via POMC (Pro-Opio
Melano-Cortin) activation, stimulating  the

sympathetic nervous system.

o Regulates reproductive function by stimulating GnRH

secretion (critical for puberty and fertility).
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. 2. Leptin and the Anterior Pituitary A

® Leptin receptors are present in the anterior pituitary,

inﬂuencing multiple hormones:

e A. Growth Hormone (GH) Secretion

® Leptin stimulates GH release, particularly in states of

energy deficiency (e.g., fasting).

* Mechanism: Leptin counteracts the inhibitory

effects of somatostatin on GH secretion.
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. 2. Leptin and the Anterior Pituitary

* B. Gonadotropin (LH & FSH) Regulation
® Leptin enhances GnRH-induced LH and FSH secretion, linking

nutrition to reproductive function.

® Low leptin levels (as in starvation) suppress the HPG
(hypothalamic-pituitary-gonadal) axis, leading to infertility.
* C.Thyroid-Stimulating Hormone (TSH) Modulation

® Leptin stimulates TRH neurons in the hypothalamus, promoting

TSH release.

® Ensures adequate thyroid hormone (T3/T4) production, crucial

for metabolism.
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. 3. Leptin and Thyroid Hormone (T3 / T4) A

® Leptin influences the hypothalamic-pituitary-thyroid (HPT) axis:

* Stimulates TRH secretion in the paraventricular nucleus (PVN) of

the hypothalamus.

® Enhances TSH release from the anterior pituitary, increasing T4
(thyroxine) and T3 (tri-iodothyronine).

® Prevents hypothyroidism during fasting by maintaining thyroid

function despite low energy intake.

* Metabolic Effects:
® Increased T3/T4 boosts basal metabolic rate (BMR), promoting

thermogenesis and energy expenditure.
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g 4, Leptin and IGF-1 (Insulin-like Growth Factor—l) A

®Leptin interacts with the GH-IGF-1 axis, which
regulates grovvth and metabolism:

e A. Direct Effects on IGF-1 Production
® Leptin stimulates hepatic IGF-1 secretion by

enhancing GH receptor sensitivity.

®In malnutrition, low leptin reduces IGF-1, slowing

growth.




g 4, Leptin and IGF-1 (Insulin-like Growth Factor—l) A

* B. Synergism with GH
® Leptin amplifies GH signaling, promoting IGF-1 release from the

liver.

® Ensures proper linear growth and tissue development, especially in

children.
¢ C. Fetal and Placental Growth
® Leptin is produced by the placenta and regulates fetal growth.

® Promotes nutrient transfer via placental leptin receptors.

® | ow maternal leptin is linked to intrauterine growth restriction

(IUGR).
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. 5. Leptin and Fetal Growth A

®Leptin is critical for pregnancy and fetal

development:
* A. Placental Leptin Production
® The placenta secretes leptin, influencing:

® Angiogenesis (blood vessel formation).

® Nutrient transport to the fetus.

® Immune tolerance (preventing maternal rejection).
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. 5. Leptin and Fetal Growth
e B. Fetal Leptin Effects

* Stimulates fetal hypothalamic development, affecting future

metabolic regulation.

® Enhances IGF-1-mediated growth, ensuring proper organ

and skeletal development.
* C. Implications for IUGR and Obesity
® Low leptin — Restricted fetal growth (IUGR).
°High leptin (maternal obesity) — Altered fetal

programming, increasing risk of metabolic disorders later in




. Summary of Key Pathways A

Target Leptin Effect

| NPY/AgRP (reduces hunger), T POMC
(increases satiety), T GnRH (fertility)
Anterior Pituitary T GH, T LH/FSH, 1 TSH
TTRH — 1TSH — 1T3/T4
(boosts metabolism)
T GH sensitivity — T IGF-1
(promotes growth)

Hypothalamus

Thyroid (T3 / T4)

IGF-1

Placental leptin — nutrient transfer,

Fetal Growth

angiogenesis, and fetal development



-

® Leptin deficiency (e.

Clinical Implications and Conclusion

Severe obesity, hypogonadism, growth retardation.

® Leptin resistance (common in obesity) — Disrupted

metabolic and reproductlve function.

® Maternal leptin levels impact fetal programming,

1nﬂuencmg hfelong metabolic health.

® Conclusion: Leptin serves as a critical link between
nutrition, metabolism, and growth, regulating the
hypothalamus, pituitary, thyroid, and IGF-1 systems. Its
role in fetal development underscores its importance in
prenatal health and long-term metabolic outcomes.

g., congenital leptin deficiency) —
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