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To developtherapeutic and prophylactic procedures for citrin deficiency
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By using a citrin deficiency model mouse, we have got following results in the
field of pathophysiology and treatment. (1) Urine glycerol level was higher in the model mouse than in
the control mice and sucrose administration increased plasma glycerol in the model mouse, suggesting that
these parameters are possible diagnostics. (2) Aversion to the high concentration of sucrose, ethanol and
glycerol, the precipitating factors of adult-onset type Il citrullinemia (CTLN2), was observed in the
model mouse, and the forced oral administration of such solutions coincidentally accompanied with both a
marked increase in hepatic glycerol 3-phosphate and a decrease in ATP. These results suggest that
substances which suppress the phenomena stated above (an increase in glycerol 3-phosphate and a decrease
in ATP) are possible therapeutics for citrin deficiency.
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Fig. 1. Intake [A] of and preference [B] for
varied concentrations of a sucrose solution.

Mice were provided two bottles, one containing
water, and the other containing either a1, 5, 10 or
20% sucrose solution. [A] Intake of each mouse
was determined by weighing the bottles each day
and averaged over a two-day period. [B]
Preference (%) was calculated as 100x(g of test
solution)/[(g of test solution)+(g of water)].White
circles denote wt mice; grey, Ctrn-KO mice;
striped, mMGPD-KO mice; black, Ctrn/mGPD
double-KO mice. Data on each group of mice are
expressed as mean = SD (n=6-8). Differences
among the mice were evaluated by ANOVA
followed by the Tukey-Kramer test. Mean values
with the same character are not different at
p<0.05.
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Table 1. Relation between aversion and
metabolite changes in the liver of mice

Treat- Mouse Aversion G3P ATP
ment

20% Wt no Inc nc
Sucrose Ctrn no nc nc
(49/kg) mGPD no nc Dec
Double Yes Inc Dec

9% Wt no Inc nc
Ethanol Ctrn Yes Inc Dec
(1.49/kg) mGPD Yes Inc Dec
Double Yes Inc Dec

5% Wt no nc nc
Glycerol Ctrn Yes Inc Dec
(19/kg) mGPD Yes Inc Dec
Double Yes Inc Dec

10% Wt no Inc nc
Glycerol Ctrn Yes Inc Dec
(2g/kg) mGPD Yes Inc Dec
Double Yes nt nt

The solutions shown in the Table were
administered per os via gastric tube. Ctrn,
mGPD and Double indicate Ctrn-KO,
mGPD-KO and double-KO mice,
respectively. Dec, decreased; Inc,
increased; yes and no, presence and
absence of aversion; nc, not changed.Grey
highlights indicate coincidence of aversion
and the two metabolic changes shown, and
yellow, metabolic changes  without
aversion.
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