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ABSTRACT

The 2001 FDA Bioanalytical Guide was followed in the development and validation of a high-performance liquid chromatography-tandem mass spectrometry (LC-
MS-MS) method for estimating the concentration of oxandrolone in human plasma (0.5 mL).

A severe hypermetabolic response brought on by severe burns causes a chronic catabolic state that is linked to organ failure and slowed wound healing.
Future oxandrolone pharmacokinetic research may employ this technique.

In girls with TS, oxandrolone accelerates growth at the same rate as in boys with CDGD.1593, 1888, and 1889 1890 studies reported a mean increase in final height
of up to 5.2 cm with oxandrolone treatment, despite some studies finding no effect on final height with oxandrolone treatment alone.1888 and 1889 Research.
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History

At Searle Laboratories (now a part of Pfizer), Raphael Pappo and Christopher J. Jung made the first oxyandrolone. In 1962, the drug was first described
by the researchers. The very weak androgenic effects of oxandrolone in comparison to its anabolic effects piqued their curiosity right away.In 1964, it
was first made available as a pharmaceutical in the US.

The medication was prescribed as part of HIV/AIDS treatment to encourage muscle growth in conditions that result in involuntary weight loss.
Additionally, it had demonstrated some degree of success in treating osteoporosis cases. However, Searle Laboratories stopped producing Anavar in
1989, partly as a result of negative publicity brought on by bodybuilders' illicit use of the drug. Bio-Technology General Corporation took it up, which
became Savient Pharmaceuticals and, in 1995, released it under the brand name Oxandrin after completing successful clinical trials. The Food and Drug
Administration later approved BTG as an orphan drug to treat Turner syndrome, alcoholic hepatitis, and HIV-induced weight loss. It is also recommended
as a countermeasure against the protein catabolism brought on by continuous corticosteroid treatment.

Introduction

Synthetic oral non-aromatizable testosterone derivative is called oxyandrolone. This medication has substantially less virilizing activity than testosterone.
The main mechanism of action of oxandrolone is thought to be the stimulation of protein synthesis and anabolism. The primary mechanism of action for
this action is through activation of androgen receptors in the skeletal muscle. In pediatric patient populations, oxandrolone is considered a safe therapeutic
agent. It has been clinically approved to treat growth delays associated with Turner's syndrome and a number of other growth-related conditions.
Additionally, oxyandrolone is used in clinical settings to promote anabolism in individuals with a range of disorders causing muscle atrophy, such as
infections, neuromuscular diseases, and AIDS

Severe burns may trigger a physiological hypermetabolic response, which can delay wound healing and result in catabolic loss of lean muscle mass as
well as increased energy expenditure and protein consumption [5]. Lean body loss, total body loss, significantly accelerated histolysis, and organ
dysfunction are the hallmarks of this phase [6, 7], none of which can be fully corrected by the surgical or nursing interventions used at this time.

Less research has been done on the effects of oxandrolone on the function of parenchymal organs, the inflammatory response, or wound healing. The
majority of clinical studies that have been published to date have concentrated on the anabolic and muscle-related actions of oxandrolone. In actuality,
there aren't many oxandrolone-related preclinical or clinical research in these domains. Therefore, we have tested the effect of oxandrolone on indices of
organ injury, clinical chemistry parameter, plasma levels of inflammatory mediators, and the rate of wound healing in the current project using a well-
characterized murine model of third-degree burn. The information in this report demonstrates that oxandrolone is safe and effective, as it enhances liver
function and reduces.

Name of the chemical profile: oxymetholone.

Service Registry Number.

Alpha-methyl-5alpha-androstan-3-one; 17Beta-hydroxy-2-hydroxymethylene;

this is the systematic name.

Equivalents: (5a,17f)17.b-Hydroxy-2-hydroxymethylene-17a-methyl-3-androstanone;
4,5-Dihydro-2-hydroxy-methylene-17-a-methyltestosterone;

Nastenon, Protanabol, Oxymetholone; 17.b-Hydroxy-2-hydroxymethylene-17a-methyl-3-androstanone; Anasterone; Adroyd; Anapolon; Anadrol;
Synasteron.

Formula for a molecule: C21H3203.
Weight in molecules: 332.5 g/mol.
What is oxandrolone:

Like the naturally occurring steroid testosterone, oxandrolone is a synthetic steroid. An "anabolic" steroid that encourages the growth of muscle tissue is
oxandrolone.

You can regain weight after surgery, serious trauma, or long-term infections with the aid of oxyandrolone. People who, for unknown medical reasons,
are unable to achieve or maintain a healthy weight are also prescribed oxyandrolone.

oxandrolone is used to lessen bone pain in osteoporosis patients and to lessen muscle loss brought on by steroid medication use.

There are additional uses for oxandrolone besides those specified in this medication guide.
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Fig structure of oxandrolone

Mechanism of action

Synthetic versions of testosterone are called anabolic steroids. The androgenic qualities of this drug class are demonstrated by a few clinical effects and
adverse reactions. The anabolic and androgenic effects have not been completely separated. Because of this, anabolic steroids function similarly to male
sex hormones and may seriously disrupt a child's growth and sexual development if administered to them. Anabolic steroids may directly affect the testes
while also suppressing the pituitary's gonadotropic activities.

Pituitary luteinizing hormone (LH) is inhibited during exogenous administration of anabolic androgens, which inhibits endogenous testosterone release.
Spermatogenesis may be inhibited by pituitary follicle-stimulating hormone (FSH) feedback inhibition at high doses.

Pharmacolical classification

Androgens

Substances that have effects akin to those of testosterone by interacting with ANDROGEN RECEPTORS in target tissues. Androgenic effects can affect
male reproductive organs, LIBIDO, secondary male sexual characteristics, spermatogenesis, sexual differentiation, and the development of muscle mass,
strength, and power, depending on the target tissues. (View all chemicals categorized as androgens.)

Agents Anabolic

These substances inhibit catabolism and promote anabolism. They promote the growth of power, strength, and muscle mass. (See a list of all substances
categorized as anabolic agents.)

Chemistry of oxandirolne

Oxandrolone is a 17a-alkylated derivative of DHT and a synthetic androstane steroid. It's also referred to as 2-oxa-17a-methyl-5a-dihydrotestosterone (2-
oxa-17a-methyl-DHT) or 2-oxa-17a-methyl-5a-androstan-173-ol-3-one. It's simply DHT with an oxygen atom in place of the C2 carbon and a methyl
group at the C17a position.Methasterone (2a,17a-dimethyl-DHT), methyl-1-testosterone (17a-methyl-81-DHT), oxymetholone (2-hydroxymethylene-
170-methyl-DHT), and stanozolol (a 2,3-pyrazole A ring-fused derivative of 17a-methyl-DHT) are AASs that are closely related to each other.
Additionally, there is desoxymethyltestosterone (3-deketo-17a-methyl-62-DHT), methasterone (2a,17a-dimethyl-DHT), and methylstenbolone (2,17a-
dimethyl-31-DHT) are AASs that are commercially available.
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Clinical Efficacy Trials

Oxandrolone therapy has been studied extensively in boys with CDGD. According to the studies, oxandrolone speeds up these boys' growth.1353, 1355,
1357, 1887 Growth velocity typically increases from about 4 to 4.5 cm/year to 8 to 9 cm/year in response. Treatment neither increases nor decreases final
height, unlike what might happen with accelerated skeletal maturation from excessive exposure to sex hormones.1353, 1357, and 1887 In order to enable
boys with CDGD to grow taller earlier than they otherwise would, oxandrolone can be used to accelerate their growth; however, this will not result in an
increase in the boys' final adult height.

In girls with TS, oxandrolone has been studied as a stand-alone medication and in combination with growth hormone therapy.

girls with TS who received oxandrolone in addition to GH treatment revealed a slight increase in their ultimate height when compared to GH treatment
alone.1601, 1604.

Pharmacokinetics

pharmacokinetics. Oral oxandrolone bioavailability is 97%. It binds to plasma proteins 94.7 to 94%. The kidneys and liver both play a major role in the
drug's metabolism.

Pharmacodynamic

Anabolic steroids like oxandrolone are prescribed as adjunctive therapy to help patients regain weight after significant surgery, persistent infections, or
severe trauma. They can also be used to counteract the protein catabolism brought on by prolonged corticosteroid administration, alleviate bone pain that
often accompanies osteoporosis, and help some patients who fail to gain or maintain normal weight for unknown pathophysiologic reasons. Synthetic
versions of testosterone are called anabolic steroids.

Administration

Enteral feeding tube (off-label): Oxandrolone tablets dissolved in ethanol may be given via enteral feeding tube to patients with severe burns who cannot
take oral medication (Wolf 2006).

Storage
Store at 20°C to 25°C (68°F to 77°F).

Drug interaction

Anticoagulants:

Steroid anabolics may make you more susceptible to oral anticoagulants. The amount of the It might be necessary to reduce anticoagulant in order to in
order to keep the desired prothrombin time. Individuals Those undergoing oral anticoagulant therapy must close observation, particularly when using
anabolicsteroids are either initiated or discontinued.

Warfarin:

Warfarin: A multidosage investigation of oxandrolone administered as 5 or 10 mg BID in 15 well participants receiving concurrent therapy with warfarin,
caused the AUC and Swarfarin half-life to averagely increase from 26 to 48 hours. similar increases, from 4.55 to 12.08 ng*hr/mL AUC and half-life of
R-warfarin were also found. Hematuria microscopic (9/15) additionally Additionally, gingival bleeding (1/15) was noted. An A 5.5-fold drop in the
averag dosage of warfarin 1.13 mg/day as opposed to 6.13 mg/day (roughly 80-85% decrease in warfarin dosage), was required to keep the target INR
of 1.5.1. When an individual begins oxandrolone therapy in a patient already taking warfarin for treatment, the prothrombin time (PT) or INR should be
regularly checked, and the dosage of Warfarin dose adjustments as needed to achieve a stable The desired INR or PT has been reached.
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Moreover, in patients who are taking both medications, close observation of the PT or INR, and if necessary, modifying the warfarin dosage are advised
when the dosage of oxandrolone is altered or stopped. Patients ought to be kept a close eye out for indications of concealed bleeding.

Oral hypoglymic agent

Oral hypoglycemic medications may not be metabolized as well by oxyandrolone.

ACTH or adrenal steroids.

Adrenal cortical steroids or ACTH administered concurrently with edema in patients may exacerbate the edema.
Catabolism disorder

Disorders of CatabolismResearch on HIV/AIDS patients (table 111) The greatest number of individuals examined have beenmake up the next biggest group
of clinical trials.people suffering from catabolic diseases, like alcoholic liver[38-48] of oxandrolone. The majority of these studies are tiny.illness and
burn damage.[20-33] The majority of these research,not every one has a strong randomized, controlledTables | and 1l exhibit a robust trial design, with
a relatively low representation of women.signed, controlled, and randomised studies with briefcould be anticipated. All of the studies, nevertheless, have
redurated oxandrolone treatment. Every single one of themshow promising clinical results for HIV-relatedreport clinically meanwasting and statistically
significant data, both of which are typically statistically significant.

Acute catabolism

An acute catabolic state results from severe burn injuries.marked by a quick, noticeable loss of muscle mass and visceral protein The degree of a
complication affects morbidity and mortality and is correlated with the loss of body protein. Oxandrolone therapy has been demonstrated to reduce the
hypermetabolic response, considerably improve muscle protein synthesis by improving intracellular amino acid utilization efficiency, reduce weight loss
and net nitrogen loss, increase body mass and physical function, and speed up the healing process.reduce complications, raise mortality, and enhance
results.

Chronic catabolic disorder

After receiving oxandrolone, patients with alcoholic hepatitis demonstrated improvements in their body composition, liver function, survival rate, and
malnourishment (table 11). Although comparable benefits are indicated in the uncontrolled studies with regard to body composition and functional status,
no randomised, controlled trials have been conducted in the context of chronic lung disease to date. Research with this cohort needs to be carefully
planned; in particular, oxandrolone should be compared to other strategies for promoting anabolism in patients with chronic obstructive pulmonary disease
(COPD), such as protein/energy nutritional supplementation, anabolic exercise, or comprehensive pulmonary rehabilitation programs.

Monitoring parameter

Hemoglobin/hematocrit, liver function tests, cholesterol profile, and INR/PT in anticoagulant-treated patients.

Children: every six months, radiographs of the left hand and wrist are taken to monitor the development of the bones.

Adult females: Serum and urine calcium levels in breast cancer patients; signs of virilization (deepening voice, hirsutism, acne, clitoromegaly).
Restrictions

For lowering the hypermetabolic response and comorbidities from burn injuries, oxandrolone is still a useful treatment.

However, to find out if oxandrolone is more or less effective in treating male or female patients, these studies would also benefit from stratifying pediatric
and adult patients according to gender. Moreover, more investigation is needed to determine whether taking oxandrolone with other medications can
lessen hypermetabolism and other postburn effects. Particularly, research employing B-blockers, like propranolol, has demonstrated efficacy in mitigating
hypermetabolism reactions following burn injuries.

Few research have looked at how oxandrolone and B-blockers work together to enhance hypermetabolism responses in both adults and children. More
research on these substances may yield better long-term results and efficacy for burn patients. Finally, a lot of the research did not evaluate oxandrolone's
long-term effects following burn injuries in both adults and children. Studies that evaluate the effectiveness and long-term consequences of steroids
following burn injuries are longitudinal in nature, and they can shed light on any additional advantages or drawbacks that may arise from using these
medications.

Research Plan [ Study Designs]

0.1 mg/kg of oxandrolone twice a day for 12 months (n = 70) or a placebo (n = 152) was administered randomized to patients aged 0-18 years who had
burns that covered more than 30% of their body surface area. Patients were randomly assigned to either standard of care or a 12-week exercise program
at the time of hospital discharge. Standing height, weight, lean body mass, muscle strength, bone mineral content (BMC), cardiac work, rate pressure
product (RPP), sexual maturation, and concentrations of hormones, liver enzymes, and inflammatory cytokines in the serum were all measured along
with resting energy expenditure (REE).
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Adverse Reactions
Nausea, vomiting, headache,skin colour change, increased or decreased sexual intrest,oily skin hair loss and acne may occurs

If any of theses effects last or get or wors, tell your doctor or pharmacist promptly. may make oral anticoagulants like warfarin more sensitive (requires
close monitoring) liver tumors.

Patients who received higher doses of androgenic anabolic steroids for an extended period of time have been reported to develop liver cell tumors;
however, tumor regression was not always the result of stopping the steroids.

Fluid retention and COPD exacerbations should be regularly watched in patients with moderate to severe COPD.
Adverse effects linked to androgenic anabolic steroid use:

Men:

Enlargement of the Phallus

Enhanced erection persistence and frequency

suppression of the testicular system

Atrophy of the testicles

Women:

Extension of the clavicle

irregularities in the menstrual cycle

The voice gets deeper

Baldness in male pattern

By organ/system

CNS: libido fluctuations, excitement, sleeplessness, depression, and habituation

Hematologic: bleeding when anticoagulants are taken (refer above).

Gynecomastia in the breast

Hair: hirsutism

Skin: breakouts

Skeletal: premature epiphyseal closure

Edema, the retention of sodium, chloride, potassium, phosphate, and calcium are examples of fluid/electrolytes.
Metabolic/endocrine: elevated levels of creatine phosphokinase, elevated excretion of creatinine, and reduced glucose tolerance.
Pediatric use

children, anabolic steroids may hasten epiphyseal maturation more quickly than linear growth, and the effect may last for six months after the medication
was discontinued. Consequently, x-ray studies should be used to monitor therapy at 6-month intervals in order to Prevent the possibility of jeopardizing
adult stature. Treatment with androgenic anabolic steroids ought to used with extreme caution in kids and only by experts who understand the impact on
bone development .

Dose of oxandrolone

There are 2.5 and 10 mg tablets of oxyandrin available. Adults should take 2.5 mg to 20 mg of Oxandrin daily, divided into two or four doses. Oxandrin
should only be administered by specialists; the recommended daily dosage for children is less than.1 mg per kilogram or less than.045 mg per pound of
body weight.

Body composition

Seventeen to eighteen-year-old Oxandrolone-treated patients showed a notably greater percent change in BMC than did the control group, starting two
years after the injury and continuing until five years after the burn (P<0.001) (Figure 4). For children under the age of seven, no discernible differences
were found between the groups. Notably, children who received oxandrolone and engaged in an exercise program showed significantly different BMC
from control patients who did not exercise (P<0.01). Regardless of age, there was no discernible difference in BMD between patients receiving
oxandrolone treatment and controls (data not shown). LBM (P=0.06) approached significance at every time point. But only in the children receiving
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oxandrolone treatment who also exercised did significance emerge; at two years after the burn, differences between this group and the exercising control
patients remained significant (P=0.01) for the duration of the study (Figure 5B). At any point after the burn, there was no discernible relationship between
the percent changes in LBM and BMC.
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Percentage change in lean body mass (B) and total body bone mineral content (A). In both BMC and LBM, the data are shown as the loess-smoothed
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total observations). Wider lines (p<0.001) indicate time points at which differences are significant.
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Effect of oxandrolone plus exercise on percentage change in muscle strength (B) and total lean body mass (A). The loess-smoothed trend in LBM is used
to represent the data in (A), with shading to show the +/- standard error. The density of the sampled data at each time point is shown by hatch marks
across the bottom (279 total observations). Wider lines (p<0.05) denote time points at which differences are statistically significant. The data in (B) are
presented as mean + SEM. *p<0.05 in comparison to the control.

Precautions

If you are allergic to oxandrolone or have any other allergies, let your doctor or pharmacist know before using it. Inactive ingredients in this product
have the potential to trigger allergic reactions or other issues. For further information, consult your pharmacist.

Inform your doctor or pharmacist about all of your medical history before using this medication, with particular attention to any abnormalities related to
certain minerals (such as high blood calcium levels), heart disease (heart failure, chest pain, heart attacks), liver and kidney issues, cancer (breast cancer,
prostate cancer), high blood pressure, high cholesterol, enlarged prostate, breathing issues (sleep apnea, chronic obstructive pulmonary disease-COPD),
and diabetes.

This product may lower your blood sugar if you have diabetes. As instructed, check your blood sugar on a regular basis and let your doctor know the
results. If you experience any of the following symptoms of low blood sugar: tingling in your hands or feet, rapid heartbeat, blurred vision, rapid sweating,
or hunger, notify your doctor right away. Your diabetic medication, exercise regimen, or diet may need to be modified by your physician.

This medication may impact a man's ability to conceive. For more information, ask your physician.It is forbidden to use this medication while pregnant.
It could be harmful to a fetus. Talk to your doctor about using safe birth control methods, like condoms or birth control tablets. Inform your doctor as
soon as possible if you become pregnant or suspect you might be pregnant.it's unclear if this medication enters breast milk. It might have an impact on
milk yield. It is not advised to breastfeed an infant while taking this medication due to potential risks. Before nursing, speak with your doctor.
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Contraindications

1.  Prostate cancer

2. High level of calcium in your blood (Hypercalcemia)

3. Breast cancer( in man or in women have hyper calcemia)
4. In pregnancy

5. Advanced kidney diseases

6. Spleen

7. Blood vessels

8.  Nephrosis

9. Males with breast cancer or known or suspected prostate cancer.

Conclusion

Excessive morbidity, an aggravation of the underlying disease state, and a selective, preferential loss of muscle tissue are characteristics of a wide range
of clinical conditions as well as the condition itself.It is obvious that these conditions require the development of logical, efficient, and well-tolerated
treatment options.In comparison to other anabolic steroids, oxandrolone has the following benefits:

1. Oral route of administration
2. Strong androgenic and anabolic properties
3. Absence of indications of severe or permanent liver damage (liver inflammation)

The most frequent side effects observed in clinical trials are transient elevation of the transmission level and reduction in HDL cholesterol, both of which
seem to be readily reversible when treatment is stopped.Nonetheless, this dose-related adverse effect profile raises concerns for any long-term oxandrolone
treatment, especially in those with underlying liver diseases or other cardiovascular risk factors.

The clinical significance of statistically significant changes in muscle, bone fat, nutritional status, muscle function, and the state of underlying diseases
or recovery from acute catabolic insults is demonstrated by almost all of the reviewed oxandrolone studies.

There are currently very few data on the use of oxandrolone to treat the common elderly sarcopenia and frailty syndromes.

The optimal risk:benefit ratios for oxandrolone and other agents in its class need to be determined before AAS are widely accepted as a therapeutic option
in medicine for the treatment of catabolic conditions or sarcopenia.

e  Long-term safety and efficacy studies in the clinical population (>1 year)

. Improved dosage titration to reduce negative effects

e investigating the use of short-term or intermittent therapy as an alternative to long-term exposure to these drugs,

e  combination with additional beneficial anabolic stimuli, such as protein or energy supplements, progressive resistance training, or

e thesimultaneous reduction of catabolic stimuli, such as cytokines, cortisol, stress, depression, and visceral fat depots, to create a more feverable
anabolic-catabolic milieu.

. research on women, especially older women who are disabled now or in the near future.

Such research would significantly strengthen the body of evidence supporting the effectiveness of oxandrolone in counteracting catabolism in a broad
range of clinical populations as well as age-related changes in body composition that result in disability.

We anticipate that this review will definitely spark more interest in this field because the great majority of studies using oxandrolone in various indications
demonstrate a notable improvement in body composition and functional recovery. Research on oxandrolone in sarcopenia is lacking, so this would be
especially valuable.
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