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Analysis of Changes In Phosphorous Metabolites of Fertilized Eggs
by Magnetic Resonance Spectroscopy
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University of Ulsan College of Medicine, Asan Medical Center and
Department of Radiological Sciences**, Asan Institutes of Life Sciences

Chick embryo is a convenient model for embryologic teratologic studies. We performed the pres-
ent experimental study to establish the basic technology for magnetic resonance studies of chick
embryos and to examine the biochemical changes occurring during the development of chick em-
bryos. Fertilized Leghorn eggs were examined by 31 —phosphours magnetic resonance spectrosco-
py (*P—MRS) on days 6, 9, 12, 14, 15, 17 and 20 after the start of incubation. Spectroscopic
data of live embryos were acquired by using a 4.7T MR spectrometer, and signals from phosphor-
ous metabolites were analyzed. Total phospholipid signal decreased, which resuited in the overall
decrase in total phosphorous signal over time. Signals from other metabolites such as ATPs and
phosphocreatine increased over time, while those from inorganic phosphate and sugar phosphates
decreased. Before the incubation days 12, signals from sugar phosphates and inorganic phosphate
were predominant, and other metabolites became remarkably functional between the days 12 and
14 when the decrease in the phospholipid signal was significant. MR specrtroscopy is an effective

method in evaluation of the biochemical changes occurring durng the developmental period of
chick embryos.
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Fig.1. Representative *P spectra obtained from eggs at days 6, 9, 12, 14, 15, 17 and 20. ATP =adenosine
triphospates, PCr =phosphocreatine, PDE =phosphodiester, Pi=inorganic phosphate, PL =phospholip-
ids, PME =phosphomonoester, SP=sugar phosphates.
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Cpanges in total *P signal volume and P
signal  volumes from phosphelipids(PL),
adenosine triphosphates(total—ATP) and
phosphocreatine(PCr) as plottdeed over
time. Total *P signal volume at day 6 is
considered as 100%. Total *P signal and *P
signals from phospholipids decrease, and
signals from adenosine phosphates and
phosphocreatine increase over time with
accelerated changes between days 12 and
14.
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Changes in P signal volumes from inorganic
phosphates(Pi) and sugar —phosphates(SP)
as plotted over time. Total *P signal volume
at day 6 is considered as 100%. There is
very little change in signal volumes through-
out the incubation time.
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Fig.4. Changes in fraction of adencsine phos-

phates(ATP), inorganic phosphates(Pi),
phosphocreatine(PCr) and  sugar —phos-
phates(SP) over time. Fraction(f) s
calcuated by following equation for each
metabolite :

total *P signal from each
nietabolite

fraction(f) = ]
(total P signal —

P signal from phospholipids)

From day 6 to 12, ¥P signals from sugar—
phosphates and inorganic phosphates are domi-
nant over signals from adenosine phosphates
and phosphocreatine, which become more func-
tional from day 14.
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