Quantitative HDO production from glucose-d7
for monitoring tumor metabolism Cancer

Ryan Boyce, Donghang Cheng, Vidya Gopalakrishnan, Matthew Merritt, James Bankson UT MDAnderson

Department of Imaging Physics, The University of Texas MD Anderson Cancer Center, Houston TX

2 Simulation with perturbed glucose spectrum = 3
Deuterium MR Spectroscopy P ° i Potential Tumor Indicators
T — +10% Spectral Overilap .
E 15 {(I_B'.II-():?] : . . . =% | _ 1 |
E The first analysis of in vivo data demonstrated £ p=0.
g -/%;!Jﬁ a large spike artifact in reconstructed HDO GEJZS_ un
S °| | concentration immediately following injection i= A
=T O
O 0 oo : L , | 1 ¥ - O A
_J 0 10 20 30 40 50 60 k Of glucose d7 c 15+t
- Time (min) JL -
OH_: — . 13 7 . . m 10 A
o3 Spectral, then kinetic fitting Combined spectral-kinetic fitting 1) SImUIated_ grounc_l truth™ series of dynamlc O 5
— — - — spectra with a slightly perturbed spectral O 5
m— Sim. Data m—Sim Data p = 0'2
Spe-ctraIFit Constrained Fit //\ mOdel. —_ 45+
Residual Residual ‘T 4 i A
1 S
I N I 2) Fitting each spectrum independently, then T 35
min min min min TLr . : o i
Seutor t o o * °° * %0 fitting a kinetic model to spectra 2 ’ A A
euterium spectroscopy using glucose-d2 is a rising star o : - , 257 A
metabolic imaging which can quantify lactate production from A /\/\ amp“tUdeS recap|tUIated the HDO Splke- x ol
injected glucose.’? HDO production from glucose-d7 is a e A
potential surrqgatg of tumor metabolism3 and providgs much 3) Combining spectral and kinetic models 15 =07
better dynamic signal contrast than lactate production from §2° e | ’ T 320 ara— ' | | | d fitti I t d ik p=Y.
glucose-d2, however it remains an under-explored alternative in Ersl| - Fitted Amplitudes T 2 || gmpaa an. Itting a parame_ers removed Spike . A
the field of deuterium metabolic imaging. § |[—KneticModelFit| =" § | artifact and resulted in much less error T 10}
| . : : between assumed and estimated kinetics. T &
This work seeks to extend the quantitative methods developed 8 S 8 °f @
for glucose-d2 to HDO production from glucose-d7 as a S ol A S ol , > 57 JAN
potential avenue for improving metabolic monitoring using c 10 20 3 40 50 60 0 10 20 30 4 50 €0
deuterium MR. Time (min) Time (min) /\
0
=g = = 0.8 - -
Quantifying Concentration =07
0.7
«  Known glucose-d7 was serially diluted Pharmacokinetic Model ol A A
o O
o : : : >
. Amplitudes normalized by T, weighting* and Modified extended Toft's Model to include metabolism 0.5} N
compared to natural abundance ?H in water _ o - 0.4/
(Cya) to find concentration + Model selected from a suite of more complete kinetic models N | A
0 W o'
o 3 PR
A 0.0 mM 0.6 mM B - - -Expected E [Glciv] — —H[GlCiv] \Ae‘a a0\
EZO- —e—Recovered | |
E 0 k  Differences in mean metabolic speeds
g —[Gleey,] = —[Gley] — [ — - [Glcey]
Q.| | ot Cevl = v Civ v  Rglyc Cev
=. e e - Not enough data for significance with
1.2 mM 1.8 mM = . :
" " i 0 Wilcoxon Rank Sum
0 os 1 s 2 25 3 It [HDO] = 4kgryclGlcey ]
| Fited Cy,:13.9mM Conclusions
=
o> A b | £ 2 5 5 We have established a pipeline for quantifying dynamic
2.4 mM = In Vivo Results - no artifact! spectroscopy from the metabolism of glucose-d7 and proposed
(% "o —_— gzs . . . . ] several potential metabolic contrasts for spectroscopic imaging.
— 1 A -3.0 min 2.1 min 26.8 min 53.5 min
= éZO Further experiments with more animals are required to
LL 0.5 . .
c demonstrate differences in the proposed parameters between
W T e Y 0 I I N -_8 T healthy models and tumor-bearing models.
9 7 5 3 1 2 -1 9 7 5 3 1 -1 0 0.5 1 1.5 2 25 3 E
o ("H PPM) Dilution [Glc.] (mM) = 0
Connect on Linkedin 8 I | More on metabolic MRI
E]E] This research was supported in part by funding v"s’(’/\\a\& = 5 References E]E]
TR e SR from the National Institute of Biomedical Imaging QO (L . . . . , s or gor sid atesterl Tead o s s
and Bioengineering (RO1EB032376) of the R T S 0 10 20 0 4@ 50 60 1) Lu et al., J Cereb B/.OOd Flow Metab. 2017
"':'5°"--"‘*g:gfij“f‘:;:== National Institutes of Health. The content is solely 2 Time (min) 2) De Feyter etal., Sci Adv. 2018 S * 8
el g2 et the responsibility of the authors and does not o ("H PPM) 3) Chang et al., Sci Adv. 2025 e b i ST
e it fe i gnd: necessarily represent the official views of the 4)Lietal,, PNAS Nexus. 2025 g B 5 B0 e O
E] Lot ek Bty 5) Seidemo et al., J Cereb Blood Flow Metab. 2025 E] it pati s




	Slide 1

