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2 4ERAIOD 1.3-BD BEUC K B IBEEE & AAEHTS
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* :p<0.05.



N He
30 i BRI Vol.33 (2026)
a) b) c) d) e) f
2 % 200 120 . 140 . 06 50 *
— — =d d —
515 §150 g 100 3 120 o 05 £ 40
£ 2 £ w0 E 100 Eos =,
i = = ul g E 30
w4 # 100 gy L] 03 g
m ] - o 60 wr 20
E 5} 2 40 Q ap o 02 ﬁ
05 g S0 I = - G 10
£ = g 20 8 20 g 0.1 =
0 0 v] - 0 o 0
cb KD cb KD CD KD CD KD cO KD CD KD
g) 25 * aco M 35 4
c 3 4
s 2
g 25
&
15 4 2 4
<
‘% 14 15 4
e "
Z 05
& 05
[ 0
Hmges2 Boh1 Bdh2 Aacs Fgf21  Pdk4 Pgela  Pck1  Gépe Cd36 Fatpd Srebfi Acaca Fasn Scd1  Cptfa Acox? Hadha Cse

3 KD RO IEEARBICRITTRE
a~f) CD F/cld KD % 3 BEBHEIM LY ADMmERT >4 (TKB) BE @), mIR7)Ib31—X (Glo BE (b, mEr) 70Ut~ T6) BE (o).
MmEFEIL X7 0—)b (T-cho) JBE (d). MIFwEEASHAEE (NEFA) SRE (o). BHREA TGIRE (f).
g, h) CD &fcld KD % 3 BEEMEIR LIV ADEICEIT 57 b ARHE. EHEREEET (9 SLURBERBBEEERTF (h) ® mRNA ERE,
Hmgcs2: 3-hydroxy-3-methylglutaryl-Coenzyme A synthase 2, Bdh1:3-hydroxybutyrate dehydrogenase type1, Bdh2: 3-hydroxybutyrate dehydrogenase
type 2, Aacs: acetoacetyl-CoA synthetase, Fgf21: fibroblast growth factor 21, Pdk4: pyruvate dehydrogenase kinase isoenzyme 4, Pgcla: peroxisome
proliferative activated receptor gamma coactivator 1 alpha, Pck1: phosphoenolpyruvate carboxykinase 1, G6pc: glucose-6-phoshatase, catalytic, Cd36:
CD36 molecule, Fatp4: solute carrier family 27 member 4, Srebf1: sterol regulatory element binding transcription factor 1, Acaca: acetyl-Coenzyme A
carboxylase alpha, Fasn: fatty acid synthase, Scd1: stearoyl-Coenzyme A desaturase 1, Cptla: carnitine palmitoyltransferase 1a, Acox1: acyl-Coenzyme A
oxidase 1, palmitoyl, Hadha: hydroxyacyl-CoA dehydrogenase trifunctional multienzyme complex subunit alpha, Cse: cystathionase (cystathionine
gamma-lyase).

* :p<0.05.
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#:p < 0.05.
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T 2 FET 520, 6,5 19 MW E
TrElEN Y a b (HFHSD) Z#%5 Ui, #5114
MO BEBEIEEERHE TEREFZENIZ R KD
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a) HFHSD ZBERLefF<R U AD 19 BEpEOMRERS (EX : #X VX AKX < T X),
b) HFHSD Z1BER L TefF< U AD 19 BEBFDOHES U A DFHEH T-Cho JRE (b). XV ADMIE TG IRE (o). <7 XD TG IRE (d). VA0
BERAAERED HRE RE1R (o) LASBRHERZDTIIMER (f). PRAFERICH I 2 01L - 185l - AERRERZRICEES 9 5181EF D mRNA 53R (g). Pparg: peroxisome
proliferator activated receptor gamma, Pparg1: Pparg isoform 1, Pparg2: Pparg isoform 2, Cebpa: CCAAT/enhancer binding protein (C/EBP), alpha,
Cebpd:Cebp, delta, KIf15: Kruppel-like factor 15, Plin1: perilipin 1, Cidea: cell death-inducing DNA fragmentation factor, alpha subunit-like effector A.

* :p<0.05.
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Teo SHOFMAME ZITS T LICE>TINED
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TlE. B-OHBEEME N 57200 T <. kL ZMR
BHERDE B R ZT B EMENTVS Y, T
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b) BDH2-KO %7 X & WT X 7 ADERERDRBEID ERD 7o

c~e) BOBINTEREGEZ LAY (0. 1/ (d). GSSG(e) DIEE,
* :p < 0.05. Diet: Effect of feeding condition (p < 0.05), Genotype: Effect of genotype (p < 0.05), Genotype X Diet: Interactive effect (p < 0.05).



REHO T F Yz =y ZBOEEE T b 2 RS DM O A E B R FEIE NI I 2 D fiR ]

33

a) 800 Genotype b) 800 *
5~ 5=
3 § 600 B @ 600 }
= = €2
8 & a00 8% 400 |
8% 8
g3 20 8§ 200
=z =
0 0
WT KO WT KO
c) WT KO 210 T Ganotype, Die _
Fed Fasted Fed Fasted £ enolype, el £
e 7 g | Genotype x Diet B
————
e 6 x 2
il Bes o= 84 g
34- i o< b ko - >
8 s
o 9 =
T WT KO
d) WT KO .
Fed Fasted Fed Fasted _ 5 [ Genotype ¥ Diet
p-actin i s * g
k4
g ]
23 e
- an o - - ~ =
=2 =
= 2
B - A——— D
" T s w—— == Z, E

(=}

2]

B

[~

(=]

15 &
Genotype, Diet, = =
Genotype * Diet 512 55
T TR m o
S 4
9
2 Q3
36 8,
2
2o £o0

7 BDH2 BEFOXIIBH. A& BIED NADRES LUZ VNNV EDT £ FINITRIFT HE
a,b) BDH2-KO X7 R & WT <7 RO (a) 3 L UBEEF (b) D NAD RE,
¢,d) BDH2-KO Y7 X & WT X7 XDFFHiEF (o) BLUEBREF (d) D7 €FIULE2VIN\VEDIN\Y FR () LEEGEV DS SIZBED/\Y FOBRE (GX),
* :p < 0.05. Diet: Effect of feeding condition (p < 0.05), Genotype: Effect of genotype (p < 0.05), Genotype X Diet: Interactive effect (p < 0.05).
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Effects of maternal intake of a ketogenic diet and abnormal ketone
body metabolism on the development of lifestyle-related diseases

Takashi UEBANSO
Institute of Biomedical Sciences, Tokushima University Graduate School

In recent years, low-carbohydrate diets have become popular despite a lack
of scientific evidence, and the increased incidence of hyperketonemia
associated with inadequate carbohydrate intake and its impact on health have
become a concern. The purpose of this study was to determine the effects of
perinatal hyperketonemia on metabolic abnormalities in offspring using two
models that produce hyperketonemia: 1.3 butanediol (1.3-BD) ingestion and
ketogenic diet (KD) feeding. The ingestion of 1.3-BD prior to conception
resulted in higher fecundity. However, KD feeding did not affect litter size, and
the effect on litter size varied by model. There were no significant differences
in either birth weight or agouti gene expression in the offspring, reflecting DNA
methylation levels in both the 1.3-BD and KD feeding models. Female offspring
derived from mothers who consumed a KD showed lower hepatic triglyceride
concentrations, perigonadal fat weight, and adipocyte cross-sectional area,
despite similar energy intake from the diet. In contrast, hepatic total cholesterol
concentrations and plasma triglyceride concentrations were higher in male
offspring of the KD group. These results suggest that the effects of perinatal KD
feeding on the lipid metabolism of offspring may differ by sex. Furthermore,
abnormal ketone body metabolism occurred in the kidneys of 3-hydroxybutyrate
dehydrogenase 2 knock out mice. Several metabolic changes were observed in
these mice, such as NAD" concentrations and lysine acetylation substrates in
protein. In the future, we plan to use these mice to study the effects of
abnormal ketone metabolism during gestation on the development of disease in
the offspring after birth.



