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Assessing the Effect of Ashwagandha on Glycogen Phosphorylase B

Abstract:
   Glycogen Phosphorylase is an enzyme that breaks down glycogen to produce
Glucose-1-phosphate. Glycogen phosphorylase exists in two forms, a and b.
Ashwagandha has been used in India for centuries to promote energy and stress
relief, but despite being used for so long there is a definite lack of clinical
studies to confirm this. Using UV spectroscopy kinetic assay of the enzyme at
different effector concentrations were performed. Ashwagandha proved to be an
activator for GPb, as shown by the Vmax and Km decreasing as the effector
concentration increased. Since the Vmax and Km decreased this effector proved
to promote energy production with GPb.

Figure 1 shows the two different forms of
Glycogen Phosphorylase, as well as the T
and R states of each form.

Figure 2 shows the full 3D structure of
Glycogen Phosphorylase

Figure 3 shows the structure of
Withaferin A/Withania somnifera, a
major steroid in Ashwagandha

Figure 4 shows the structure of Glucose

Aim of the Study:

To study the kinetic effects of
Ashwagandha on the enzyme
Glycogen Phosphorylase b (GPb).

Approach:

Observe the production of Inorganic
Phosphate with UV spectrometry at
different concentrations of
Ashwagandha in solution

Results:

Vmax  1.552     1.167     ~9.330e+13     ~3.971e+14    1.460
Km      76.38     132.9     ~3.538e+16     ~1.298e+17    117.3

Vmax     1.209     1.219     1.339     1.203
Km         21.64     21.98     60.70    6.750

Vmax      0.2359     0.2338     0.2023     0.2383
Km          15.48       13.70       13.40       11.06

Conclusions:

   Both Ashwagandha and Epinephrine appear to be
activators of Glycogen Phosphorylase b.
Ashwagandha shows a very clear decrease in
Vmax and Km for as the concentration increases,
but it should be noted that it was a very small
change each time. Epinephrine did not have a
clear pattern, but part of this due to a change in
how the AMP and effector solutions were made
halfway through the experiment. Both of these
effectors help activate Glycogen Phosphorylase b
and promote glycose breakdown.

Future Directions:

   To further test the effects of Ashwagandha on
Glycogen Phosphorylase b test at different effector
concentrations to see if it continues to show clear
patterns similar to an activator. Also run other
enzyme tests to see what the full effects of
Ashwagandha are on the body, especially since its
promoted for stress relief.

Acknowledgements:
Thanks to Chidera Okoye, Priyanka Goyal,
Roberto N. De Guzman, and Dr. Constance
Hallberg.

Background:

References:
De Guzman, Roberto; Glycogen Phosphoylase Discussion,
2/7/2020
PubChem, D-Glucose, 3/21/2020,
https://pubchem.ncbi.nlm.nih.gov/compound/Withaferin-A
PubChem, Withaferin A, 3/21/2020,
https://pubchem.ncbi.nlm.nih.gov/compound/Withaferin-A
 


