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Abstract  Ketone bodies, comprising f-hydroxybutyrate, acetoacetate, and acetone, are metabolites synthe-
sized by the liver via fatty acid oxidation under conditions like low-sugar diet, extended fasting, or intense physical
activity. Ketone bodies not only furnish energy during shortages but also act as signaling molecules, facilitating a
range of biological functions. These include activating signal transduction pathways through receptor binding and
influencing cellular processes like proliferation, differentiation, and apoptosis via epigenetic regulation. Based on
the previous research findings of this research group and relevant research materials, this article discusses the re-
search progress of ketone bodies in regulating postnatal organ development, especially how ketone bodies regulate
the development of key organs such as the heart, reproductive organs, and nervous system. This article reviews and
analyzes the role of ketone bodies in maintaining the structural and functional integrity of these organs. Its objective

is to suggest novel approaches for treating associated metabolic disorders and developmental anomalies, thereby

laying a scientific foundation for subsequent clinical interventions.
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Fig.1 Ketone body metabolism process
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Fig.2 The molecular mechanism by which ketogenesis regulates the function of hepatic mitochondria in neonatal mice
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NERAE USRI UM SR . Rt AR AR i
B B, B AR A Rt T MR RS R & A
B fith 2% B oy B,
2.5 EARTHE RS SRR

JVR 16 39 £ e 22 4 i £E 389 5 T 3 Ak i 22 T
Ja , METTIT R 2 KN H ) s A7 B T T iR AR KA
A T, 5 FH AR & o i L V07 SR B A
GIRUYSEHESE X2 =008 PN L itk e sl i E LS
B R A B RIEE AR 1. B, &R AT
PR (WIBAT R PRI « A FR) &34 (i
A WEA A )RR H RS AR 2850 IR R R AL BT AL S
BT RS B R B H B

IR H A (%) 3 P s Wi K A w4 ) P R
BT, FETRR AT R, R 3 B 6] 4 0 ok
FEAE ATP . 24 )R BE T BN R T Ay K o 4
BEEAMERE R . QTR IIR] , RO K H i A
(R LD T AE K I [R) 225 inh 2 R A4 . 55 4h
TER B W B, B AR A0 K ) He AR g ki 2 —
A R TR BE BRI T0% T, Ak, R T, B
B2 J5i3 40 A R 20 SR I o 4 B b, AR A U A Ak e 1)
TR LA AR SR . AT BRI 4 A,
25 ORI/ T Joit 24 L w1y A AL A A T /i B v
;‘&[75]0

FAE 20128 20440, A58 AA IR T b K
R PUEIR AR, M5 — BYAE IR
Bro PREIRAT M I — > S [F AR AIE 2 DR g B4R
IR o N, LERA R R IE BRI A 4 AR Al 7
SEPT H, 520 AR 2R ) R DX SR AL, R
RN HEACH ) 235 N, HOX R IR 5 50
{100 7% B R A O o T A 2 DA 1) 2 e R U,
DRI, b 78 B A T i 22 i poh 220 3R AT MR I R A2 R
JRUs™,

25 R A T e B A5 AT S AL ROt 2 IR AT PR R
I3 (1) 32 BRI, AR A R R AE 2 ROSHIFR 22
OV Bt 7 3% B A 7 B0 A R oK £ R 08 4 o 2R 4 JE
FEVER) A 7, BHBIE T ##) HDACK4ERF 41 & H
(1) ZTBeAY. , 3 T ORAF B 48 A A DG 32k [R] 11 3R - 41 1
ROSHIZKFEP, H BHB L-S # A4 F1 D-S 44 4k DL %
AcAcHiXf ROSEA EHEHITERRAE M U, B4 iL e
FE I NAD/NADH H L 5] (i 2 B B Joi 4 48 Tt ) 2k
RLARRER M8/ B A 208 51 % 1) B R 2 AR I
D FRE JERIFET VY, FEBNYIIA & AR A2 )
PR BENE 0 2o R AR R AT ATPF= A, JF 22k 2 B2 %
e 2 AR VE FII2 B B 0

TP R B R 28 4 R A A e 48 IR AT PR R
T WAL, X RE 2 R4 KRG REEEL.
B 7% v BRI R85 TR 20 240 PR R A S 5 1 BHBZK - [
I, 1M BHBIE I F#AK IL-1B A1 caspase-1 1 7K P A 401l
B BB YR 5 B P Y NLRP3 S JE /MA , [ i a2
VEM AR EE ) -BREB AR R, AT 22 A BT R i B
BRI R R B, HAMBE U T R A T A 4
FRIoE B BT IR i BRI Sh AR vl /N i 4
s,

H PE % & B 65 (autism spectrum disorder,
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ASD) & — M aEH M 40 2 R B FERG, HRHIE 2 5
WAL HE . Ve A& IR R E AT
AR D REREAT AT REAE H T R AR, 2SI
ASDAERY AR P URC£T R % Y 35 0 SR A4 T L
KBt 2 BAAT ™. H R LS gk
ELH597 (Pelizaeus-Merzbacher disease, PMD)j& —Ff
TRIEYT B IR B FUE R AR, /N B PMDA A
mh AR R R BE NS T O D SR 5 A i ) e AR A O Y
IR h 2 R G R A IR R A TR
(brain-derived neurotrophic factor, BDNF)XI £ & &
A2 v ¥ 52 56 L 2L, BHBIE T cAMP/PK AR
) CREB(S133) Rt ) it J5 b3 Bdnf)a 3l b 41
[ H3M R 27 £ B4k (H3K27ac) M i i i3t 1 1 i
22 JCH BdnfIf 31514,
2.6 BERAXTRERGLZE RINEERF N

Tof%E R G R NARI L EE BT AL A, 47 57 R
TEBRINRAZANF A B HEE. HEMEFER, B
R AR T B e B S ) AR P I e 4 L, AR
T 4 5 8 48 ) 3o P80 R P g 5 3R ORE AN AL 2345 4
o5 FRGERVE T8 20, AT AE G 1) B9 3 9
WL, BT 3 R E ARG M, . B
W, 28T ahE. Xk +4iAa gIkE
WrHIRE ), BEWS 70 AL B T S e A0 A, EL A Vb B2 40
(B2 A0 T e ) A0 i A 58 P 4 . (a0 24 i A
REFRANNL ). WA B BEVE N R 2R L 23
B 57 TN N BAIML I & B Rl ™, Ji i ] 2
g2 53 RERGKE LR KL

—J7 I, BEH B TR R RGN RE 5
RE, Hi & BHB A IE i 4 5 F H3KO [ B-F2 4k T Mt At
i XK HEE 5 [K-F- O 1 (forkhead box protein O,
FOXO 1) R A P it A 8 B 10 00 32 A y 0t A
“F lo(peroxisome proliferator-activated receptor y co-
activator 1o, PGC-1a))[J5R1A, M IH 5 1c 12 T40 o i
T AN 59, BHB J% AcAc}y) /& CD8 R T(T ef-
fector, Teff)4H HUAR I & Thag & 4% 1 B 2040k . BHB
RE% L 19189 5iR Te P4 g 7 A= 41 i BT -1 00 41 JH 4 A 1)
L, I H. Tefr2H Xk 240 T 128 G A0 i Jed Bt 1 e B AR
WA AL S R 54 CD8* TefPEH AL 2 1) F i 4
AN 1 ) 0%, LI A4 BE 08 B 42 1 5 22 h A Wi i
JIMNTI AL CD8" T I D BE A%, T e o R R Ap
it 5 BHBIE L 74 Ac-CoAS 541 1 Bk AL ik i
AR O HE R R IR KRBT

Ty 5, 22 WURE FE #E SR PR 7E 4T 28 77 TH (1)
AU, WBHBI S G 5EFOXO1 FIPGC-1a [H] [
FHEAERT, MIIRCR 5 8 A B IOR %2 224 G 1Y) 98 0
SR B8, BHB AT 4 N B4 40 Jfd o NLRP3 2 5k /)y
P0G 5 A R AR £t BB 8 38 H I NLRP3 4
PEAR B K 9% 0 4 B PR 7~ 2028 R R T R AH G R
JiE [ B %, BHBH 438 i #7E GPR109A L #4101
FE DR G ™= A A7 36 2, AT 11 2 R bk B2 48
(group 2 innate lymphoid cell, ILC2)fFJ#4%5H DL f2 < iE
RRE PN, TESOREVEIA R R RIS FEH , BHBRERS i i
WS STATO 5l B2 i3 M2 E W 4 i dfe A, AT
e bR MG T R RS S, AR T RIER)
R, AR ERAK B BB L KOG i R AR
JViE 98 L

CL B iR TR R S Tk R £ R E
MRTSIER, T R % B & K AERRA RS RIE
TERABI 5] T —Se B 5038 (%8 2 R E 12
PEARFE 280 , 10 BHB A 4101 i) 4 6% 4H ¢ 1) 1 16 40 i
NLRP3 % 1t /Ma o 8 F Rl 4 i (b o0 48 i A
W £ Pt H ) i % e 0k AR BRAR A DS BR 1, ARTi BE A
Hi e A AU AR B = XA B L A R T R DA A
JUT-BA 50 4,3t A T B 7= 1 JFF O SR8 1 06
IR A XoF -4 8 A 2 (1) JORE I A1 S oG F

3 RE

TEFSKIOTETE o, BT 388 R B BRI I
2 2 VAR T ORI . 4532 BHBAUY
MU I 2 AR, o o B AR S B4 TAE
R AR AR R R PSSR TR R T AL
1 BH PR S A I T R R 20k . TR
(1 B S5 1 98 T 2 M 5 e LA 2 45 4 GPCRI S
T BB, B A IS U AR 1B
PERASSE , AU A AT IR IR L . BRI 2% 5
SR S 1) B AR RS T, AR E X
BB ET I R T S R I R e R 1 B T A
VLR ALt R SR B T

FyAb, UL A A S B TR
;P 5 % A B AR R AR E AR R 38 R B R
95 R T o R A VA2 0 28, 5 BRSSO A b
TCAARG TR . R B R IR . A
9 BT LA AR R B R TR R (K697 1R %, 2
TELUR. RERE. FPRAE 250500 % 4.
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