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1. INTRODUCTION 

Galactosemia was first described by von Reuss in the early 1900s 
[1]. It is a hereditary disorder of carbohydrate metabolism that 
prevents the conversion of galactose, a sugar found in milk, which 
is a primary source of nutrition for newborns, into glucose, the 
body's main energy source [2]. Louis Leloir received the Nobel 
Prize in Chemistry for discovering the galactose breakdown 
process. The Leloir pathway involves three enzymes that 
metabolize galactose: galactokinase (GALK), galactose-1- 
phosphate uridyltransferase (GALT), and uridine diphosphate 
(UDP)-galactose 4-epimerase (GALE). If these enzymes are 
deficient, galactose builds up in the body, leading to galactosemia 
[1]. 
Galactosemia is an autosomal recessive genetic disorder of 
galactose metabolism caused by a deficiency of galactose-1- 
phosphate uridyltransferase, the second enzyme in the main 
pathway of galactose metabolism, known as the Leloir pathway, 
with an incidence of 1 in 16,000 to 60,000 live births. Galactose-1- 

 

 
phosphate (Gal-1-P), galactonate, and galactitol are accumulated 
as a result [4,5]. 

2. Galactosemia Types 

The galactosemia can be classified as either classic, clinical, or 
biochemical: 
Classic galactosemia is an allelic, autosomal-recessive inherited 
disorder of galactose metabolism [6]. After consuming galactose 
through breast milk or neonatal feeding, a significant deficiency of 
the enzyme galactose-1-phosphate-uridyltransferase (GALT; EC 
2.7.7.12) leads to a potentially fatal disease in newborns. The only 
current treatment is a galactose-restricted diet, which does not 
prevent long-term issues but highlights the key signs in affected 
neonates. Regardless of illness during the neonatal period, many 
patients face long-term challenges even with timely or early 
treatment due to familial or neonatal screening [6,7]. 

 
 

* Correspondence: Dr. Al-Rudaini AT. E-mail: amjed.torki@sc.uobaghdad.edu.iq 
Department of Biology, College of Science, University of Baghdad, Baghdad, Iraq  

Full list of author information is available at the end of the article. 

Copyright: 2025 ©. Al-Rudaini AT. This is an open-access article distributed under the terms of the Creative Commons Attribution. International License 
(http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. 

Review article 

 

ABSTRACT 

Galactosemia is a medical disorder that affects the body's ability to metabolize galactose. After infants ingest galactose from 
breast milk or formula, those with the condition can develop a life-threatening illness accompanied by feeding problems. Infants 
with galactosemia can be identified through newborn screening programs (NBS) or by symptoms that appear in the first weeks 
after birth. If untreated, infants may suffer kidney and liver damage, develop cataracts, and experience severe infections. Some 
countries offer newborn screening programs to help with the early detection and treatment of galactosemia. This article review 
aims to define galactosemia, its types, signs and symptoms, diagnosis, and ways it can be prevented or managed. 
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Untreated newborns with classic galactosemia may face 
hemorrhage, liver damage, feeding difficulties, growth failure, and 
Escherichia coli sepsis, among other potentially deadly outcomes. 
Even with prompt treatment starting early in life, children with 
classic galactosemia remain at higher risk for developmental 
delays, speech issues (such as childhood apraxia of speech and 
dysarthria), and motor function abnormalities. However, suppose 
a lactose-restricted diet is administered during the first ten days of 
life. In that case, neonatal symptoms typically resolve quickly, and 
risks like liver failure, sepsis, and neonatal death can be prevented. 
Most women with typical galactosemia experience early ovarian 
insufficiency [7,8]. Additionally, tremors are among the most 
common symptoms in patients with galactosemia [9]. 

Clinical variant galactosemia in untreated newborns can lead to 
potentially fatal complications, including feeding difficulties, failure 
to grow, liver damage such as cirrhosis, and bleeding. This 
condition has been observed in native Africans and African 
Americans in South Africa. Individuals with clinical variant 
galactosemia may be missed during newborn screening (NBS) 
because their breath tests appear normal, and their 
hypergalactosemia is less severe than classic galactosemia. A 
lactose-restricted diet during the first 10 days of life typically 
prevents severe newborn problems [7]. 
Biochemical variant galactosemia, specifically Duarte variant 
galactosemia, is an example of the disease's biochemical 
variation, which many people believe to be a harmless, non- 
disease condition [10]. 

 

3. The importance of galactose in health 

Galactose is an essential carbohydrate for cell metabolism, acting 
as a precursor for glycosylation and aiding in energy production 
and storage across various human tissues [11]. It is a six-carbon 
reducing monosaccharide (C₆H₁₂O₆). Many living organisms 
require galactose, a carbon 4 (C-4) epimer of glucose, as a carbon 
source for producing anaerobic energy and synthesizing glycan. 
After digestion, galactose can be quickly absorbed into the 
bloodstream, where it supports glycosylation, energy formation, 
and other crucial metabolic processes [12]. 
Galactose is a naturally occurring aldohexose that mostly exists in 
the D-configuration and can be found in complex carbohydrates 
(oligosaccharides and polysaccharides), glycolipids, and 
glycoproteins, both as free and bound forms. Galactose combined 
with glucose to produce lactose as a disaccharide, which is found 
in the majority of bovine milk and acts as an important source of 
energy for newborns [13,14]. 
Lactose, found in milk and dairy products, is the most well-known 

dietary source of galactose. Lactose is broken down into glucose 
and galactose by lactase in the intestinal lumen after consumption. 
Galactose is transported across the enterocyte brush border 
membrane by the sodium/glucose co-transporter SGLT1, while it 
crosses the enterocyte basolateral membrane via the GLUT2 
transporter through facilitated diffusion. It is carried by blood 
through the portal veins to the liver, the primary site of galactose 
metabolism, where the low-affinity, high-capacity GLUT2 enzyme 
absorbs it [15]. After being consumed, galactose enters the body 
and begins its metabolic journey in the lumen of the intestine, 
where it is absorbed by the villi’s endothelial cells via the sodium- 
glucose linked transporter type I (SGLT1) [16]. 
Following that, galactose is released into the bloodstream via the 
glucose transporter type 2 (GLUT2), which is located on the 
membrane of enterocytes [16]. Galactose reaches the liver 
through additional GLUTs after passing through the portal vein. 
The liver stores most of the galactose consumed; only a tiny 

amount reaches other organs like the brain or the mammary 
glands, where it is used to manufacture lactose or amino acids 
[12]. The most significant amount of galactose is metabolized in 
the liver, skeletal muscles, and other target organs through three 
main pathways: (a) in the Leloir pathway, galactose undergoes 
glycosylation or glycolysis, (b) it is then converted to galactonate, 
which undergoes further metabolism to enter the pentose 
phosphate pathway, and (c) it is reduced to galactitol, which is 
subsequently eliminated by the kidneys (figure 1) [11]. 

 

Fig. 1 Major pathways for galactose metabolism 

 

4. Galactose and glycosylation in humans 

From simple organisms, including bacteria, to plants and animals, 
galactose metabolism is highly conserved and generally occurs 
through the Leloir pathway. In 1948, L.F. Leloir first described this 
pathway, which consists of four enzyme steps that ultimately 
modify the C-1 position of galactose, changing its stereochemical 
configuration [17,18]. Galactose can be converted into UDP-α-D- 
galactose (UDP-Gal) and used as a glycosylation precursor or 
transformed into UDP-α-D-glucose (UDP-Glc), which then 
participates in glycogen synthesis or glycolysis depending on 
tissue type and energy needs. The initial step involves converting 
β-D-galactose into its stereoisomer α-D-galactose through the 
enzyme galactose mutarotase (GALM) [17,19]. 

 
Wallenfels and colleagues discovered GALM in E. coli in 1965 [20], 
but it wasn't until 2003 that its human homolog gene and protein 
were identified [21]. The human GALM protein is a 342- amino-
acid β-sheet "sandwich" characterized by an active site in an open 
cleft. This contrasts with its bacterial counterpart, which functions 
as a monomer [21, 22]. Besides galactose, GALM can (with 
varying efficiency) modify the anomeric forms of lactose, D- 
glucose, maltose, D-xylulose, and L-arabinose [23]. 

The second step of the Leloir pathway involves galactokinase 
(GALK) phosphorylating D-galactose to form α-D-galactose 1- 
phosphate (Gal 1P) Galactokinase (GALK) is a protein consisting 
of 400 amino acids that is associated with the GHMP (Galacto, 
Mevalonate, Phosphomevalonate, and Homoserine) kinase 
superfamily. Though the complete three-dimensional structure of 
human GALK has not been fully elucidated, a crystal structure of 
GALK from Lactococcus lactis, complexed with α-D-galactose and 
inorganic phosphate, was reported in 2003. This bacterial GALK 
exhibits 24% identity and 47% similarity to its human counterpart, 
which contains 2 domains of nearly identical size, with the catalytic 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=5391384_10545_2017_29_Fig1_HTML.jpg
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site positioned between the N- and C-terminal domains [17]. 
This ATP-dependent enzyme, which differs from bacteria, first 
binds to ATP and then to α-D-galactose [17,24], and it can also 
phosphorylate 2-deoxy-D-galactose [23]. The third step of this 
pathway involves the enzyme GALT, which facilitates the 
formation of UDP–Gal. GALT catalyzes the conversion of Gal-1P 
and UDP-Glc to α-D-glucose 1-phosphate (Glc-1P) and UDP-Gal 
[19]. Human GALT consists of a homodimer, with each monomer 
comprising 379 amino acids. Each monomer contains an active 
site and a structural zinc-binding site at position 168. Although 
highly conserved, human GALT differs significantly from bacterial 
GALT in metal ligation and dimer interactions [25]. UDP-galactose 
4′-epimerase (GALE) catalyzes the final step of the Leloir pathway. 
The enzyme GALE, consisting of 348 amino acids, mediates the 
interconversion between UDP-Glc and UDP-Gal [19,26]. 
This enzyme is classified as part of the short-chain 
dehydrogenase/reductase enzyme family. UDP-galactose 4- 
epimerase (GALE) exists as a dimer in solution that requires NAD+ 
for catalytic activity. Each subunit of GALE contains a substrate- 
binding site. The conversion of UDP-N-acetyl α-D-galactosamine 
(UDP-GlcNAc) can also be catalyzed by human GALE, unlike the 
highly specific bacterial enzyme [27-29]. 
The enzymatic processes of the Leloir pathway (except for GALK) 
can occur in both directions, although it is generally defined as the 
metabolism of galactose and UDP-Glc toward UDP-Gal 
production, depending on tissue metabolic needs and substrate 
availability. UDP-Gal is used as a glycosylation building block in 
most tissues. When there is no energy demand, UDP-Gal can be 
converted into UDP-Glc, which serves as a precursor for glycogen 
synthesis in the liver and skeletal muscle [30, 31]. 
Conversely, UDP-Gal plays a vital role in energy production when 
energy demand is high by converting to UDP-Glc, which is 
subsequently changed into Glc-1P by UDP-glucose 
pyrophosphorylase 2 (UGP2) and then into glucose-6-phosphate 
(Glc-6P) by phosphoglucomutase-1 (PGM1) when glycolysis 
begins [2, 11]. 
Finally, UDP-Gal is used in the mammary glands of nursing 
animals for both glycosylation and lactose production, which is 
facilitated by the lactose synthase (LS) complex. This enzyme 
complex, located in the GA lumen, consists of a non-catalytic 
regulatory component called α-lactalbumin and a catalytic subunit 
known as β-1,4-galactosyltransferase, also referred to as N-acetyl- 
lactosamine synthase. In the absence of α-lactalbumin, N-acetyl- 
lactosamine is produced by β-1,4-galactosyltransferase using 
UDP-Gal and GlcNAc [11]. 

5. Signs and symptoms 

In the first few days of life, infants with galactosemia may show 
symptoms if they are fed breast milk or formula containing lactose. 
The symptoms could indicate a deadly blood infection caused by 
E. coli [10,32]. Galactosemia symptoms include spasms, 
irritability, fatigue or lethargy, poor nutrition; the infant refuses to 
drink milk-based formula, liver enlargement (hepatomegaly), 
jaundice, yellow skin and eye discoloration, vomiting, and poor 
weight gain. 

6. Prevalence 

The data from newborn screening programs (NBS) indicate that 
the incidence of classic galactosemia is 1 in 48,000 (National 
Newborn Screening and Genetics Resource Centre 2014). In 
Ireland, the incidence is approximately 1 in 16,476 [3]. Meanwhile, 
the prevalence of galactosemia in live births was around 1 in 
39,000 in the UK in 2020 [35]. A study by Arif and colleagues 
surveyed 1758 Iraqi children from  Baghdad  between   2009  and 

2012 for inborn metabolic abnormalities; 224 of these children 
tested positive, resulting in a detection rate of 12.7% from infancy 
to early adolescence. Thirty-one cases of galactosemia (1.76%) 
were identified [36]. The prevalence of galactosemia in Iran is 
roughly 1 in 24,000 [37]. 

7. Diagnosis 

The Diagnostic methods for both classic and clinical variant 
galactosemia involve the following: 
1. Detection of elevated galactose-1-phosphate levels in 
erythrocytes. 
2. Detection of erythrocytes with reduced galactose-1-phosphate 
uridylyltransferase (GALT) enzyme activity. 
3. Determination of GALT biallelic pathogenic variants [38,39]. 
Classic galactosemia is characterized by little or no erythrocyte 
GALT enzyme activity, while erythrocyte galactose-1-phosphate 
levels are often over 10 mg/dL [40]. In clinical variant 
galactosemia, the brain and intestinal tissues show significantly 
higher levels of erythrocyte GALT enzyme activity, although it may 
be absent or barely detectable, as in African Americans (e.g., 10% 
of control levels) [41]. 
In some individuals with clinical variant galactosemia, erythrocyte 
GALT enzyme activity may be near or above 1% of control values, 
but it is unlikely to exceed 10% to 15%. Newborn screening 
programs (NBS) that include galactosemia testing in their panel 
can detect nearly all cases of clinical variant galactosemia or 
classic galactosemia. However, neonates with clinical variation 
galactosemia might be missed if the program only measures blood 
total galactose levels rather than erythrocyte GALT [10]. 
Newborn screening programs are available in several countries to 
help with the early detection and management of galactosemia. 
Neonatal screening programs for galactosemia have enabled the 
early detection of the fatal classic and Duarte forms of the disease 
[42]. They also allowed for further identification of molecular 
abnormalities in galactosemia. The term "GG" galactosemia is 
derived from the fact that it made it possible to detect compound 
heterozygosity for one functionally severe (G) GALT mutation and 
a D2 allele in Duarte galactosemia, as well as to identify 
functionally severe (G) mutations in each of the GALT alleles in 
classic galactosemia [43]. According to Maverakis and his 
colleagues (2015), the clinical spectrum of partial GALT deficiency 
ranges from moderate to clinically silent, with potentially 
problematic developmental impairments rather than life- 
threatening consequences [44]. 

8. Establishment of the Diagnosis 

A proband is diagnosed with both classic and clinical variant 
galactosemia through various methods. One method of molecular 
genetic testing is single-gene testing. If no harmful variant is 
detected or if none is found, the gene-targeted deletion/duplication 
test is performed after the GALT sequence test. First, individuals 
with European or African heritage can undergo targeted testing for 
common pathogenic mutations. This approach is most effective 
when analyzing large numbers of samples, such as in newborn or 
carrier screening [10]. 

 

9. Newborn screening: 

A variety of tests conducted in the first few days of a child's life is 
called "newborn screening." Screening helps identify those who 
may have the disease from those who most likely do not. In 
contrast, diagnostic testing is used to confirm whether a problem 
exists [45]. The entire newborn screening system (NBS) includes 
laboratory   testing, diagnosis,  treatment, education,  assessment, 
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 and follow-up. The NBS system requires ongoing quality 
improvements, focusing on information exchange, technical 
support, and standardized data, to ensure its success. To confirm 
phenylketonuria in all newborns, Dr. Robert Guthrie developed a 
test in 1959 that detects high levels of phenylalanine using a 
microbiological bacterial inhibition test on a dried blood spot (DBS) 
collected on filter paper, known as the "Guthrie card" [46, 47]. 
For years, neonatal screening for the diagnosis of classic 
galactosemia in newborns has been debated without reaching a 
consensus. According to Clarke (2005), the criteria for newborn 
screening are based on the screening principles first proposed by 
Wilson and Jungner, then further developed by Pollitt and 
colleagues. For two main reasons, galactosemia has been 
removed from several newborn screening programs (NBS): it can 
be clinically detected, and even with early treatment, long-term 
effects may still occur. 
Pollitt and his colleagues recognized that a disease could be 
included in newborn screening programs (NBS) without the need 
for an effective treatment. Nevertheless, they still did not 
recommend screening for galactosemia directly [49]. However, it 
was advised that an additional test for galactosemia be performed 
on all samples with elevated phenylalanine. According to a later 
study, parental stress was often higher in families with children 
diagnosed clinically, and of the children, 47% with mental 
disorders had it, compared to only 14% of those detected by NBS, 
despite equal hospitalization rates. The study compared 124 
children with metabolic illnesses based on clinical symptoms (9 
galactosemic) with 139 children who had metabolic disorders 
diagnosed via NBS (17 galactosemic) [50]. According to Khalaf et 
al. (2019), early newborn screening is crucial, especially in 
countries with high rates of consanguinity, since early detection 
and treatment are likely to improve neurodevelopmental outcomes 
and reduce death rates [51]. 

10. Treatment 

10.1. Nutritional Therapy 

Treatment for galactosemia has been based on a low-galactose 
diet, which has proven to be particularly effective in treating life- 
threatening symptoms in newborns. The importance of research in 
updating evidence-based practice strategies and the role of 
medical facilities in providing lifelong care to these patients are 
both emphasized by this [52,53]. The debate over the Duarte 
variant restriction continues; however, lifetime galactose restriction 
and long-term monitoring remain the accepted standard therapies, 
despite research raising doubts about the benefits of strict dietary 
restrictions. A recent study found that infants with Duarte 
galactosemia are not more likely to experience acute problems or 
developmental issues requiring care if they are fed milk or low- 
galactose formula throughout infancy [54]. 
Newborns with erythrocyte galactose-1-phosphate levels higher 
than 10 mg/dL and erythrocyte GALT enzyme activity at or below 
10% of control values should receive immediate nutritional 
treatment. All milk-based products must be quickly replaced with a 
lactose-free formula, such as Prosobeel® or Isomi®. These soy 
formulas contain oligosaccharides that are insoluble in the small 
intestine, like sucrose, fructose, and galactose. In the past, casein 
hydrolysate-based elemental formulas like Nutramigen®, 
Pregestimil®, and Alimentum®, which contain trace amounts of 
galactose, have been used without noticeable adverse effects. 
Without causing any negative effects, Neocate®, a product that 
contains neither free nor bound galactose, has been used [55]. 
All foods containing lactose, especially all dairy products including 
cow's milk, must be avoided throughout life. However, after early 
childhood  and  infancy, when  dairy  products  are  no longer  the  

primary source of energy, dietary restrictions become less critical. 
The strictness of the diet beyond infancy is debatable [56], since 
the body produces about ten times more galactose than what is 
found in foods other than milk. Due to the risk of calcium and 
vitamin D deficiencies caused by dietary restrictions, supplements 
should be provided as needed [2]. Over 1,000 IU/day of vitamin D 
and vitamin K supplements have been recommended [57]. 

10.2. Gene Therapy 

To permanently address genetic defects, gene therapy and gene 
modification techniques are utilized [58,59]. This is accomplished 
in traditional gene therapy by delivering patients the correct coding 
DNA (cDNA) sequence of the defective gene, leading to normal 
protein production [59,60]. Vectors, either viral or non-viral, that 
carry the genetic instructions for proteins are used to deliver these 
messages [58,61]. Significant progress has been made over 
recent decades, and gene therapy has shown promising results in 
clinical trials and animal models of inherited metabolic disorders 
[59, 61]. Using recombinant adeno-associated virus (AAV) 
vectors, which demonstrate considerable potential in gene therapy 
[59, 62]. It is reported that viral-mediated in vivo gene therapy is 
currently under investigation for classic galactosemia [58]. When 
neonatal human GALT gene therapy using an AAV9 vector was 
administered into the tail vein, a recent study with a galactosemia 
rat model showed GALT restoration in both the liver and brain [62]. 
GALT activity levels of 64–595% in the liver and 2–42% in the brain 
were observed relative to wild-type activity, without causing 
noticeable negative effects. Moreover, there was a positive impact 
on cataracts and a reduction in galactose metabolites in the brain, 
liver, and blood [61]. 

10.3. mRNA Therapy 

The effect of RNA therapy has also been studied in classical 
galactosemia. Nanoparticles, liposomes, viruses, and other 
carriers can encapsulate and deliver mRNA to the target site, 
where it can be translated into a functional protein [63, 64]. 
Immediately after delivery, a single injection of GALT mRNA 
reduced mortality in rats fed milk containing GALT deficiency. 
Moreover, using lipid nanoparticles (LNP) to deliver GALT mRNA 
to GALT-deficient rats resulted in a dose-dependent increase in 
GALT activity and expression in the liver, along with a decrease in 
galactose 1-P levels in the peripheral tissues, liver, and red blood 
cells [64, 64,65]. According to Delnoy et al. (2022), administering 
LNP-packaged hGALT mRNA was consistently safe and restored 
GALT protein levels and function in a zebrafish model of CG. 
Identifying the optimal dose interval, modifying LNP to target 
extrahepatic regions such as the brain or gonads, and assessing 
the immune response induced by mRNA remain significant 
hurdles for developing mRNA therapy as a treatment for CG. 
Overall, the mRNA approach holds substantial promise for treating 
classic galactosemia [52]. 

10.4. Pharmacological Chaperon Therapy 

Pharmacological chaperones, which are tiny chemicals that 
correct misfolded proteins, are an exciting new treatment option 
for galactosemia [66]. To stabilize disease-associated variants, 
pharmacological chaperones bind selectively to their targets and 
preserve certain protein variants by promoting intracellular 
trafficking and proper folding, increasing cellular activity and 
stability, and/or preventing premature degradation [67,68]. This 
shift in the balance toward the folded form results in more protein 
that bypasses the quality control system, reduces abnormal 
trafficking, and ultimately expands the enzyme's active pool. 
Consequently, it has been suggested that PCs can repair  folding 
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 and trafficking defects in transporters, receptors, enzymes, and 
other structural proteins [70]. 
Pharmacological chaperones may be helpful in treating 
neuropathic pathologies in many rare disorders because of their (i) 
low synthesis cost, (ii) oral delivery with broad biodistribution, and 
(iii) low molecular weight, which may allow them to pass through 
the blood–brain barrier and reach various target tissues. Patients 
may find them less taxing [70,71]. 

10.5. Galactokinase 1 Inhibitors Therapy 

Galactose-1-phosphate uridylyltransferase (GALT) loss-of- 
function mutations that lead to a toxic buildup of its substrate, 
galactose-1-phosphate (Gal-1-P), cause classic galactosemia. 
Inhibiting galactokinase 1 (GALK1)-catalyzed galactose-1- 
phosphate production is one proposed treatment [72]. Gal-1-P is 
believed to be a key factor in the disease mechanism of classic 
galactosemia, so this approach aims to reduce the accumulation 
of Gal-1-P in GALT deficiency [69]. Inhibiting GALK1 is a promising 
therapeutic target because it is a highly substrate-specific enzyme 
in the GHMP kinase family, and no additional undesired effects are 
expected [73]. High-throughput screening has identified several 
potential molecules. It has been shown that phenylsulfunamides 
decrease galactose 1-P levels in fibroblasts from CG patients [74]. 
Recently, non-competitive GALK1 inhibitors are being developed 
for potential clinical trials [72]. 

10.6. Aldose reductase (AR) inhibitors 

Therapy 

Targeting the conversion of galactose to galactitol, which 
accumulates in cells and causes swelling and cell death in CG, 
aldose reductase (AR) inhibitors are enzyme inhibitors [ 2, 75]. 
Galactosemic cataracts are specifically caused by a buildup of 
galactitol inside the lens [75]. Neurological symptoms may also 
occur due to galactitol accumulation [27].AR inhibitors have been 
shown to reduce galactitol levels in the brain, liver, and plasma, 
and to prevent cataract formation in rat models with GALT 
deficiency [76, 76,77]. They were initially developed to treat 
diabetes [78]. In galactosemic rats treated with an AR inhibitor, 
damage to Schwann cells caused by galactitol has also been 
decreased [78]. Whether AR inhibitors can effectively treat other 
issues such as subfertility or cognitive disorders remains 
uncertain. Additionally, it is unclear what consequences might 
arise if galactose conversion to galactitol is completely blocked, 
such as an increase in galactonate. Overexpression of aldose 
reductase in the lens's epithelial cells results in galactosemic 
cataracts [52, 79]. 

11. Conclusions 

Galactosemia is the most serious disease; this metabolic disorder 
leads to increased morbidities that threaten and impair quality of 
life if it remains undetected and untreated. Early detection is 
essential to avoid long-term complications. Neonatal screening 
tests are necessary to prevent severe morbidity and mortality. 
Pharmacological chaperones offer a new therapeutic approach for 
GALT protein rescue; however, unlike gene therapy or mRNA 
treatment, this strategy is specific to certain genetic variants. 
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