
Control Control

Honokiol

Diabetic Diabetic 

Honokiol

Fed blood glucose (mM) 8.37 ± 0.35 7.53 ± 0.32 9.99 ± 0.37 * 9.81 ± 0.47 *

Fasting blood glucose (mM) 6.06 ± 0.18 6.30 ± 0.37 7.86 ± 0.37 * 7.48 ± 0.36 *

Epididymal fat pad weight 

(g)

7.3 ± 0.8 8.4 ± 1.2 10.7 ± 1.1 † 11.7 ± 1.3 †

Body weight (g) 379 ± 16 377 ± 10 411 ± 10 † 414 ± 16 †

Heart weight to body weight 

ratio (mg/g)

2.28 ± 0.05 2.28 ± 0.12 2.45 ± 0.06 2.34 ± 0.04

Epididymal fat pad weight is used as an indicator of adiposity.  n = 9 per group.  * p < 0.05 

vs. respective control group.  † p < 0.05 vs control group without multiple comparisons.  

Supplementary Table 1.  Physical characteristics and blood glucose concentrations 
from control and diabetic rats, with and without honokiol treatment.   



Control

(n = 4)

Control Honokiol

(n = 6)

Diabetic

(n = 5)

Diabetic Honokiol

(n = 4)

kf 0.30 ± 0.04 0.37 ± 0.06 0.23 ± 0.04 0.24 ± 0.04

k’f 0.21 ± 0.08 0.32 ± 0.08 0.39 ± 0.11 0.43 ± 0.13

kr + k’r 1.07 ± 0.25 0.55 ± 0.11 0.59 ± 0.10 0.62 ± 0.05

Supplementary Table 2. Rate constants for ATP synthesis and degradation in 
control and diabetic hearts, with and without honokiol treatment.   



Control

(n = 11)

Control Honokiol

(n = 5)

Diabetic

(n = 11)

Diabetic Honokiol

(n = 4)

Heart Rate (bpm) 227 ± 17 192 ± 19 200 ± 13 193 ± 25

Developed pressure 

(mmHg) 

112 ± 8 126 ± 13 114 ± 12 148 ± 18

Rate Pressure Product 

(mmHg/min x 103)

25.4 ± 0.2 24.9 ± 0.2 22.5 ± 0.2 27.6 ± 0.3

Supplementary Table 3. Cardiac function in control and diabetic rats, with and without 
honokiol treatment.   



Supplementary Figure 1

Control Diabetic 

Supplementary Figure 1. Total ATP synthesised over the course of the experiment by
subsarcolemmal (SSM) and interfibrillar (IFM) mitochondria from control and T2D
hearts. Mitochondrial ATP synthesis was measured by respiring mitochondria in an 11.7 T
magnet and using 31P- spectroscopy. Mitochondria are respired with carbohydrates and
amino acid (Glutamate, Pyruvate, Malate – GPM) or fatty acids (FA).
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Supplementary Figure 2

Supplementary Figure 2. SIRT3 protein levels from control and T2D hearts, following in
vivo honokiol or vehicle treatment (A). Pyruvate dehydrogenase activity in cardiac
subsarcolemmal (SSM) mitochondria from control and T2D rats, following in vivo
honokiol or vehicle treatment (B). * p < 0.05 diabetic groups vs. control groups, by two-
way ANOVA.
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Supplementary Figure 3

Acetylation representative images
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Supp Figure 3. Representative images from western blotting for acetylation of mitochondrial
proteins. GDH; Glutamate dehydrogenase, HADHA; hydroxyacyl-CoA dehydrogenase,
ANT1: ADP/ATP translocase 1.
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 SƵƉƉlemeŶƚaƌǇ meƚhŽdƐ 

Heƌe͕ ǁe Ɖeƌfoƌmed boƚh ƐaƚƵƌaƚionͲƚƌanƐfeƌ eǆƉeƌimenƚƐ ƵƐing eiƚheƌ ;ϭͿ a Ϯϳ mƐͲlong modified 
SNEEZE ƉƵlƐe ƵƐing a DANTEͲlike chain of ΀ϭϴϯ͕ ϵϬ͕ Ϯϯ͕ ϭϭ͕ ϲ͕ Ϭ΁ ƉƵlƐeƐ coƌƌeƐƉonding ƚo a ƐaƚƵƌaƚion 
dƵƌaƚion of  ΀ϰ͘ϵϰ͕ Ϯ͘ϰϯ͕ Ϭ͘ϲϮ͕ Ϭ͘ϯϬ͕ Ϭ͘ϭϯ͕ Ϭ΁ ƐecondƐ͖ oƌ ;ϮͿ a dƵalͲband ƋƵaƐiͲadiabaƚic ƐaƚƵƌaƚion 
ƉƵlƐe deƐigned ǀia a hǇbƌid oƉƚimal conƚƌol ͬ SLR algoƌiƚhm aƉƉƌoach ƚhaƚ ǁaƐ Ϯϱ mƐ in dƵƌaƚion͕ 
and iƚeƌaƚed ƚhe Ɛame nƵmbeƌ of ƚimeƐ aƐ befoƌe͕ Ɖƌoǀiding comƉleƚe ƐaƚƵƌaƚion of PCƌ and Pi foƌ a 
dƵƌaƚion of ΀ϰ͘ϱϴ͕ Ϯ͘Ϯϱ͕ Ϭ͘ϱϴ͕ Ϭ͘Ϯϴ͕ Ϭ͘ϭϱ͕ Ϭ΁ Ɛ͘ In boƚh caƐeƐ͕ a haƌd ϵϬǑ ƉƵlƐe eǆciƚaƚion ǁaƐ ƵƐed͕ 
ǁiƚh ϭϲ aǀeƌageƐ͕ ϭϬϮϰ comƉleǆ ƉoinƚƐ͕ and a ϭϬ kHǌ bandǁidƚh͘ SƉecƚƌal ƋƵaliƚǇ ǁaƐ aƐƐeƐƐed ǀia 
ƚhe CƌaméƌͲRao Loǁeƌ BoƵnd ƌeƚƵƌned on ƐƉecƚƌal ƋƵanƚificaƚion͕ and all ƐƉecƚƌa ǁeƌe inclƵded in 
ƐƵbƐeƋƵenƚ analǇƐiƐ͘ The nonlineaƌ fiƚƚing of ƌeƚƵƌned amƉliƚƵdeƐ ǁaƐ Ɖeƌfoƌmed in a leaƐƚͲƐƋƵaƌeƐ 
ƐenƐe ƚo ƚhe eǆƉƌeƐƐion  

ǀia a conƐƚƌained global oƉƚimiƐaƚion algoƌiƚhm ƚhaƚ eǆƉliciƚlǇ inclƵded ƚhe ƐƉinͲƉhǇƐicƐ conƐƚƌainƚ 
ƚhaƚ  

ǁheƌe k iƐ ƚhe ƌaƚe conƐƚanƚ of inƚeƌeƐƚ͕ and  

FƵƌƚheƌ deƚailƐ fŽƌ ϯϭPͲMagŶeƚic ReƐŽŶaŶce SƉecƚƌŽƐcŽƉǇ ;ϯϭPͲMRSͿ fŽƌ caƌdiac eŶeƌgeƚicƐ͕ fŽƌ 
ƐaƚƵƌaƚiŽŶ ƚƌaŶƐfeƌ eǆƉeƌimeŶƚ aŶalǇƐiƐ 

SƉecƚƌa ǁeƌe analǇƐed ƵƐing ƚhe AMARES algoƌiƚhm͕ and aƐ Ɛhoǁn in FigƵƌe Ϯ͕ ƚhe EͲATP Ɖeak ǁaƐ 
ƵƐed foƌ ƋƵanƚificaƚion of ATP ƐǇnƚheƐiƐ ƌaƚeƐ bǇ ƚhe leaƐƚͲƐƋƵaƌeƐ nonlineaƌ fiƚƚing of 
concenƚƌaƚionƐ ƚo a modified Hill FƵncƚion of ƚhe foƌm  

ThiƐ ƉeƌmiƚƐ ƚhe deƚeƌminaƚion of ƚhe maǆimƵm ƌaƚe of ATP ƐǇnƚheƐiƐ͕ aƐ iƚ can analǇƚicallǇ be 
Ɛhoǁn ƚhaƚ ƚhe maǆimƵm ƌaƚe of ƉƌodƵcƚ ƉƌodƵcƚion occƵƌƐ aƚ a ƚime giǀen bǇ  

ǁiƚh ƚhe coƌƌeƐƉonding ǀalƵe deƚeƌmined fƌom ƚhe fiƚ͘  

FƵƌƚheƌ deƚailƐ fŽƌ ϯϭPͲMagŶeƚic ReƐŽŶaŶce SƉecƚƌŽƐcŽƉǇ ;ϯϭPͲMRSͿ fŽƌ miƚŽchŽŶdƌial 
eŶeƌgeƚicƐ aŶalǇƐiƐ 


