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MTHFR, HYPOTONIA & VISION

Only two articles in the optometric literature discuss the ocular effects from the
MTHFR gene mutation. The purpose of this presentation is to introduce these
topics to those in optometric community unaware of MTHFR , its related ocular
effects, and treatment.

The methylenetetrahydrofolate reductase gene mutation, known as MTHFR is a
relatively new discovery. Approximately 353% of the U.S. population have a form

of the MTHEFR gene mutation (Rady et al, 1999).

Al-Essa MA, Al Amir A, Rashed M, Al Jishi E, Abutaleb A, Mobaireek K, Shin YS, Ozand

PT. Clinical, fluorine-18 labeled 2-fluoro-2-deoxyglucose positron emission tomography of the
brain, MR spectrocopy, and therapeutic attempts in methylenetetrahydrofolate reductase defi-

ciency. Brain Dev 1999; 21(5): 345-9
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Table 1 HYPOTONIA TRAINING SIGNS & SYMPTOMS

MTHFR MUTATION FREQUENCY

In particular, one of the sequela of MTHEFR is hypotonia. Vision related mani-
festations of hypotonia include binocular eccentric fixation, eye movements dis-
orders, convergence and accommodation insufficiencies, latent hyperopia, sup-

pression, and poor binocular vision (Al-Essa, et al., 1999; Berman, 2013; Black,

2008; Bodenstgeiner, 1994; Boustany et al, 1983, Brooke, Carroll and Ringel,
1979; Cohen et al., 1973; Fattal-Valevski, et al. 2000; and Kondo, Nagataki, and
Miyagi, 1990). While optometrists are familiar with treating the vision disorders,
they may not be familiar with the underlying MTHFR.

Berman JL. Poor vision, deafness, hypotonia...with pupillary membranes. J Pediatr Ophthal-

mol Strabismus 2013; 50(10): 9-26
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TABLE IV. Allele Frequencies of MTHFR C677T Mutation in Different Ethnic Populations

Black MM. Effects of vitamin B12 and folate deficiency on brain development in children.
Food Nutr bull 2008; 29(2): S126-31

Population Allele frequency References

Colombian 0.487 Camacho-Vanegas et al., 1998
Northern ltaly 0.45 Sacchi et al., 1997

South Europe 0.41 Gudnason et al., 1998

[talian 0.40 de Franchis et al., 1996

Asian 0.4 Franco et al., 1998
French—-Canadian 0.38 Frosst et al., 1995

Australian 0.37 Wilcken et al., 1996
Brazil-Caucasian 0.373 Arruda et al., 1998

E uropean-White 0.362 Franco et al., 1998

French 0.36 Mornet et al., 1997 M ETH o DS
British 0.36 Papapetrou et al., 1996
United Kingdom 0.353 Gudnason et al., 1998
White Americans (U.S.) 0.35 Stevenson et al., 1997
South Wales (U.K.) 0.32 Clark et al., 1998
Middle E urope 0.312 Gudnason et al., 1998
German 0.31 Koch et al., 1998

Irish 0.27 Whitehead et al., 1995
Utah Mormons (U.S.) 0.27 Papapetrou et al., 1996
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Two queries made to:http://www.ncbi.nlm.nih.gov/sites/gquery were for MTHFR 84-100

and VISION, which showed 155 articles, and HOMOCYSTEINE and VISION,

which showed S82 articles. Another two queries to the database were:

MTHEFR and OPTOMETRY, and HOMOCYSTEINE and OPTOMETRY,
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Cohen MM, Hall BD, Smith DW, Graham CB, Lampert KJ. A new syndrome with hypoto-
nia, obesity, mental deficiency, and facial, oral, ocular, and limb anomalies. The Journal of Pe-
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Ashkenazi Population 0.477
Texas Population 0.287

Diagram 2

The most frequent articles were on the following topics: (1) MTHFR: VISION - MOTOR MODEL

Behcet’s disease, primary open angle glaucoma, primary closed angle, glaucoma,
age related macular degeneration, and Leber Hereditary Optic Neuropathy,

and (2) HOMOCY STEINE: glaucoma, central retinal vein occlusion, macular
degeneration, death of retinal ganglion cells, migraine, proliferative diabetic
retinopathy, rhegmatogenous retinal detachment, and non-arteritic ischaemic
optic neuropathy.

LARGE OBJECTS: Vary texture, shape, color Kondo I, Nagataki S, Miyagi N. The Cohen syndrome: Does mottled retina separate a Finn-

ish and a Jewish type? American Journal of Medical

The two most common forms of the mutation are: C677T, and A1298C. Genetics 1990; 37: 109-13

As a result of the genetic mutation there 1s no MTHFR, an enzyme, to convert
folic acid to the metabolizable methylfolate, an essential component of the cell’s
methylation cycle. An associated high level of homocysteine 1s a consequence of

the MTHEFR gene mutation (Rozen, 1997, 2002; and Spotila et al., 2003).
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lenetetrahydrofolate reductase (MTHFEFR): The incidence of mutations C677T and A1298C in
the Ashkenazi Jewish population. American Journal of Genetics 1999; 86: 380-4
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Rozen R. Genetic predisposition to hyperhomocysteinemia: Deficiency of methylenetetrahy-

drofolate reductase (MTHFR). Thrombosis and Haemostasis 1997; 78(1): 523-6
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Rozen R. Methylenetetrahydrofolate reductase: a link between folate and riboflavin? Am J

Many common ocular defects are related to the MTHEFR gene defect, and high .
Clin Nutr. 2002 Aug;76(2):301-2

homocysteine. In the diagnosis and treatment of the diseases that have been
listed as a result of the literature search, it 1s most important that the presence or
absence of either the gene defect and/or homocysteine determined. Both can be
measured with blood tests.
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Spotila LD, Jacques PF, Berger PB, Ballman KV, Ellison RC, Rozen R. Age dependence of
the influence of methylenetetrahydrofolate reductase genotype on plasma homocysteine level.

Am J Epidemiol. 2003 Nov 1;158(9):871-7.
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Atter reading the above description of the relationship of hypotonia to vision
problems, the signs and symptoms are very similiar as those described by Streft’s
non-malingering syndrome.

Streff, J.W., A Non-Malingering Syndrome. Eastern Seaboard Visual
Training Conference, Washington D.C., 1961.
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LARGE OBJECT PUZZLES Streff JW. Preliminary observations on a non-malingering syndrome. Optom Wkly S7 (1961):

33-4.
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Before vision training commences, it is therefore recommended to have patients

with hypotonia also tested for MTHFR and homocysteine. If the homocysteine
is high, 1.e. above 12, the following regime is suggested: methylfolate, B12, B2,
B6, and betaine HCI. The dosages can be coordinated with the patient’s care
provider. It 1s important to note here that gluten interferers with folate absorp-
tion. Accordingly, patients found having MTHFR are put on gluten-free diets.
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In addition to hypotonia, MTHFR and homocysteine are also related to primary
open angle glaucoma, primary closed angle glaucoma, age-elated macular degen-
eration, central retinal vein occlusion, death of retinal ganglion cells, migraine,
proliferative diabetic neuropathy, retinal detachment, and non-arteritic ischaemic
optic neuropathy.
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Fig. 1. Simplified scheme of DNA methylation/synthesis cycle. Dihydrofolate (DHF), tetrahydrofolate (THF), methionine (MET),

S-adenosylmethionine (SAM),S-adenosylhomocysteine (SAH), homocysteine (Hcy), 5,10-methylenetetrahydrofolate reductase
(MTHFR), thymidylate synthase (TS) methionine synthase(MS), methionine synthase reductase (MSR), betaine:homocysteine
methyltransferase (BHMT), cystathionine-synthase (CBS), B6 vitamin (B6), and B12 vitamins (B12).

Streff, J. Juvenile Bilateral Functional Amblyopia: The Streff Syndrome. In Behavioral As-
pects of Vision Care (Vol 42, No. 1,pp. 1-28). Santa Ana, CA: Optometric Extension Pro-
gram, 2001.

Email: tracht@accommotrac.com Vision Improvement Center of Seattle, PS 108 5th Avenue South Suite C-1 Seattle, WA 98104 Telephone: 206-412-5985



