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Do thyroid receptors really get blocked and take 12 weeks
to clear? Is T4 really the problem?
Proponents of T3-only therapy believe that reverse T3 “clogs” the T3 receptors, therefore
only T3 should be taken for 12 weeks until the reverse T3 is “cleared.”  Yet others who
have not changed their dose to T3-only (and continued to take some T4) have reported
reduced reverse T3 levels in subsequent labs, by addressing problems like low iron, or
increasing their caloric intake and eating more frequently.  A study in Calcutta, India
illustrates that reverse T3 is indeed dynamic.  Patients who suffered from malnutrition had
reverse T3 values that were above the values of normal subjects, but their reverse T3 fell
once they were fed, so the condition is dynamic, not static. [43]  In another experiment on
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fasting obese subjects, reverse T3 levels rose significantly by day 7, but returned to normal
after 4 days of refeeding. [44]  In both studies, the subjects’ reverse T3 levels returned to
normal without being put on a T3-only regimen, so this seems to refute the “clogged”
receptor theory.

Reverse T3 inhibits the D2 enzyme that converts T4 to T3 in the rat brain cortex and
pituitary.  Rats were infused daily with four increasing levels of reverse T3, and D2 enzyme
activity decreased (so T4 to T3 conversion decreased) as the reverse T3 levels increased.
 Tracers on the reverse T3 showed the reverse T3 was not detectable in the cell nuclei, and
only 1% was found elsewhere in a homogenized mixture of the rat brain and pituitary tissue.
 The infused reverse T3 was no longer present, which means reverse T3 did not “clog” these
receptors, nor would it be present 12 weeks later. [64]  This corroborates the fact that
reverse T3 has a much higher clearance rate than FT3. [6]

A study was performed to observe the effects of reverse T3 vs. T3 on cellular metabolism in
vitro (in a lab).  As expected, cells incubated with reverse T3 showed a decrease in
metabolism, and those incubated with T3 showed an increase.  But the later addition of T3 to
the cells that had been incubated with reverse T3 completely reversed the metabolic
reduction.  There was no 12-week delay for “clearing.”  This suggests that the lack of T3, not
the blocking by reverse T3, is the cause of reduced cellular metabolism. [51]

T4 is not always to blame for high reverse T3.  High levels of T4 will lower D2 enzyme
activity, which lowers T4 conversion to T3.  But high levels of T3 will raise D3 enzyme
activity, so more T4 is converted to reverse T3 to keep T3 levels normal.  In other words,
neither T4 nor T3 can be too high, or the appropriate enzymes are invoked to keep the levels
where the body deems appropriate.  Several studies that compared reverse T3 levels of
hyperthyroid patients to normal or hypothyroid patients showed high reverse T3 levels in the
hyperthyroid patients.  The reverse T3 was high whether measured in urine [45], blood
serum [46], or production rate [47].  Urinary excretion of reverse T3 was 6.4 times higher in
hyperthyroids than hypothyroids, up to 43 times higher in blood serum in hyperthyroids vs.
hypothyroids, and the production rate was 63 times higher in hyperthyroids vs.
hypothyroids.  The T3/rT3 ratio was lower in hyperthyroid patients compared to normal
controls. [71]  In addition, reverse T3 has a metabolic clearance rate that is almost three
times faster than FT3 [6], so as long as there is adequate FT3, there should be sufficient
thyroid hormone reaching the cells.

If the hyperthyroid state causes high reverse T3 levels, and reverse T3 really “clogged”
receptors, then no one could ever be hyperthyroid.  The enhanced reverse T3 pathway in
hyperthyroids lowers Free T3 levels, but apparently enough T3 is still getting to the cells to
create hyperthyroid symptoms.  This is the strongest argument against the “clogged
receptors” theory.  The receptors are not clogged at all; there is no reverse T3 or T3 in the
receptors if someone is still hypothyroid.  In those with high reverse T3, there is simply not
enough T3 available to fill the receptors, and that is why the person still has hypothyroid
symptoms.  Here is a graphic that illustrates the D3 deiodinase enzyme at work.  In Image
A, both T3 and T4 enter the cell, but the D3 enzyme converts T4 to reverse T3 and T3 to T2,
leaving little T3 for the nuclear thyroid receptor to perform its function.  The T3 is inactivated
at the cell membrane, shortly after it enters the cell, and never has a chance to reach the
nucleus.  Image B shows normal T4 to T3 conversion with the D2 enzyme, and as a result, a
nucleus with ample T3, ready to perform. [56]  The T3-only protocol is actually modeled
after the hyperthyroid condition, where T3 levels are so high, that they exhaust the capacity
of the D3 enzyme to inactivate any T3 to T2.  What is left gets through to the open receptor.
 There is no reverse T3 to “unclog.”  However, as described in the sections above, too much
T3 and lack of T4 can cause other problems, so the protocol is not without risk.
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Disclaimer

This website is for educational and informational purposes only and should not be taken as medical advice. It
is not exhaustive and cannot possibly cover all conditions. It is your responsibility to consult a doctor for any
diagnosis, treatment, and medication or supplement changes. Any information followed without his/her
advice is done at your own risk. I am not a doctor, but a hypothyroid patient who had radioactive iodine
treatment for Graves' hyperthyroidism who enjoys medical research.
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