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Abstract

Phenylketonuria (PKU), also known as hyperphenylalaninemia, is a common single-gene genetic
disease. It is a congenital metabolic disorder caused by the lack of functional phenylalanine hy-
droxylase (PAH), leading to the accumulation of phenylalanine (Phe) in the blood and organs of
patients. Patients will have severe developmental retardation, neurological deficits and behavior-
al abnormalities. Early screening of phenylketonuria can enable more children to receive early
diagnosis and treatment earlier, and minimize the damage of phenylalanine to the nervous system.
This article reviews its genetic mode, pathogenesis, current prevention and treatment measures.
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Figure 1. Phenylalanine hydroxylating system [2]. Phenylalanine hydroxylase (PAH) usually converts Phe to tyrosine (Tyr),
requiring cofactors Tetrahydrobiopterin (BH4), molecular oxygen and iron. BH4: tetrahydrobiopterin; DHPR: dihydropteri-
dine reductase; GTP: guanosine triphosphate; GTPCH: GTP cyclohydrolase I; Phe: Phenylalanine; PAH: phenylalanine hy-
droxylase; PCD: phenylalanine carbinolamie-4a-dehydratase; PTPS: 6-pyruvoyl-tetrahydropterin synthase; SR: sepiapterin
reductase

1. FASBRERELURTE2] . AARRELEE(PAH)EEIS Phe 1L AR R ES (Tyr), T4 E F US4 RS (BH4).
NTEMEK. BH4: S EMIEN; DHPR: SRS ITRES; GTP: BHEZBIER; GTPCH: GTP If/KAEES I; Phe:
KARER; PAH: XARERZLES; PCD: KASER - FEZELAZ-4a Bi/kES; PTPS: 6-AEERE: - WSS &8; SR:
ERERTRE

R PRAE(PKU) A —Fh e 2R T & IR AR AL B (PAH) (K] 1)8R = 51 B H Gy (o B It AL VR A BB 3],
PAH JER A7 T-Jetafhk 12923 &, Z3E R a6 2 G2 & R TER I RIE[4], KNAREIENHIZ
BRI, ERANER AU (K 2)REJEEE BB . R REZWANGRTT, kA

DOI: 10.12677/hjbm.2023.133038 327 VR


https://doi.org/10.12677/hjbm.2023.133038
http://creativecommons.org/licenses/by/4.0/

A

KRR MRS 2 BIBE, TR PTE PR AT 8 2 DA 2 P 2 R ILAE FX) e 28 25 1 R I T 3 3807 5 AR
KA S, EREEIL N R B2 FEORN, T REZ DI SR T R RO S8 il A 52 4 51 R A o )
FEAEJLFEMEY, TR RAE B R A E R, 5 Phe /K-Fu] S BRI EIAAIRE ST T BRI R A1 [5].

SN B PRORE A G AR R BT, SRR AR, — MRS RS N S50 2 A 42 7 45 i 5 4wl
REHBLER TA UTSRASHCIT, SCREXUTT ¥ 09 2 T4 R PRAE 2507 2 R 405 i B IR S vy, g hn 1 gt %

IR I PRAE LA
?OOH 0, Phenylalanine H,0 C]OOH
H,N— |CH hydroxylase H,N— |CH
CH CH

@2 \ [ ]2
Phe Tetrahydrobiopterin Dihydrobiopterin = g Neurotransimtter

(BH,) BH synthesis
¢ (BH,) Ty I\%elanine

r Cholecystokinine
Thyroid hormones

Dihydropteridine
reducatase

Figure 2. The metabolism of phenylalanine [6]
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Figure 3. Pathophysiology of PKU: Summary of potential mechanisms of neurocognitive impairment by high phenylalanine
concentrations [2]; Phe: phenylalanine; BBB: blood-brain barrier; LNAA: Large Neutral Amino Acids; LAT1: L-type amino
acid carrier; BHA4: tetrahydrobiopterin; HMG-CoA: 3-hydroxy-3-methylglutaryl-coenzyme A; Tyr: tyrosine; Trp: tryptophan
[ 3. PKU fRIR4 3RS . SRREBRIRE S EMSINHIEI[AEENHILRA[2]; Phe: XAREL; BBB: MAKFELE;
LNAA: XEIRMESERS; LATL: L-BISEBRIMA; BHA: MEEIRI; HMG-CoA: 3-FE-3-FE X B A;
Tyr: BEERER; Trp: BEEK
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Figure 4. Head CT manifestations of PKU patients [13]
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