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Introduction
Previous studies have shown, that the inclusion
of a macromolecular baseline in the basis set for
fitting can influence the quantification1,2, while
other studies have shown the possible clinical
relevance of macromolecules (MM) in clinical
diagnostics3. Hence, a characterization of MMs
is of crucial importance4, and knowing the
ρ
apparent T2 (𝑇2 ) relaxation times can lead to a
better understanding of these MMs.
Fig. 1 The macromolecular spectra averaged
across subjects measured at the different echo
A echo times (TE) series of 1H-MRS metabolitetimes. Labels mark the quantified macromolecules.
cycled double inversion recovery semi-LASER
spectra (TR 10 s / TInv1 2360 ms / TInv2 625 ms)
were acquired from the occipital lobe in the human brain from 11 healthy volunteers at 9.4 T, with the
TEs of 24, 32, 40, 52, 60 ms. The spectra were fitted with LCModel-v6.35 software using simulated
spectral lines with the ppm shifts according to Giapitzakis et. al.4 and a residual total creatine (Cr) peak
at 3.92 ppm. The quantified concentrations were fitted to an exponential decay across the TE series to
ρ
estimate 𝑇2 relaxation times.

Methods

Results

ρ

The estimated 𝑇2 relaxation
times (Fig. 2) calculated on the
summed spectra across the
subjects were between 10 and
55 ms. A J-evolution of the M8
macromolecule could be visually
observed over the echo times, Fig. 2 Calculated T2* relaxation times for the individual MMs and Cr,
the J-coupling constant was and the confidence of the exponential decay given as R-squared.
estimated to be around 16.6 Hz at 2.68 ppm. The confidence of the exponential decay fits was above
0.80 for most MMs, except M8 which was not modeled as a J-coupled spin system in this study, hence
ρ
the low R2 value. The estimation of the 𝑇2 decay of M14 and M15 is neither reliable since the spectra
at longer echo times are strongly influenced by water residuals and noise in that ppm region.

Discussion & Conclusion

ρ

This study reports for the first time the 𝑇2 relaxation time of individual MMs in human brain. The reported
ρ
𝑇2 relaxation times are also comparable to the measured T 2 relaxation times 22.7 – 33.5 ms by de
Graaf et. al.7 and 26 ms by Pfeuffer et. al.8, both measured in rat brains at 9.4 T. The observed
J-evolution and estimated coupling constant of M8 confirms further the preliminary attribution of the M8
group according to 4 to β-methylene protons of aspartyl groups. However, the M8 has to be modeled
ρ
better and the 𝑇2 estimation of the M11-M15 could be influenced by the residual total creatine peak at
3.92 ppm, which should have a slightly lower relaxation time of 68 ms 6.
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