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Research Article

ABSTRACT
Metabolic analysis is presented from a mother who had received the “safe” anaesthetic gas, nitrous oxide during labour 
and who gave birth to a child who was subsequently diagnosed with autism. The analysis showed evidence of functional 
vitamin B12 deficiency, a known consequence of the use of nitrous oxide. In particular, the functional B12 deficiency was 
associated more with methyl B12 deficiency, rather than adenosyl B12 deficiency. Attempts to fix the deficiency by high 
dose administration of a mix of Adenosyl/Methyl B12 were largely unsuccessful, thereby leaving the mother with potentially 
permanent nitrous oxide intoxication of the major enzyme involved in cycling vitamin B12, methionine synthase. The 
metabolic profile was very similar to that observed in the daughter with autism. The data strongly supports the notion, that 
contrary to the assurances of the medical profession that nitrous oxide was perfectly safe for mother and baby, that nitrous 
oxide use in labour is not safe for either mother or child, and the use of this Schedule 6 toxin should be totally avoided 
during labour.

Lay Summary
Studies of children with autism who were born to mothers who used nitrous oxide for pain relief during delivery, have 
shown that the nitrous oxide has inactivated the vitamin B12, and subsequently the presence of inactive vitamin B12 has led 
to the developmental delay. The current study describes a similar inactivation of vitamin B12 in one of the mothers of the 
children in the previous studies, and demonstrates that NO, nitrous oxide use during labour is NOT safe for either mother 
or children.
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Introduction
There are numerous reports on the post-surgical complications of 
the use of nitrous including peripheral neuropathy [1-4], metabolic 
encephalopathy [5], myeloneuropathy [6-10], neuropathy [11], 
pancytopenia [12], Myopathy [13], myelopathy [14-18], severe 
neuropsychiatric symptoms [19], combined degeneration of 
the spinal chord [20-37], neurotoxicity, neuronopathy [38], 
polyneuropathy [39], psychosis [40], dementia [41], ataxia 
[42], megaloblastic anemia [43], neurological impairment [44], 
neurologic decompensation [45], neurologic degeneration [46], 
spastic paraparesis [47].

Despite all of this, nitrous oxide is still used during pregnancy, and 

the mothers are still assured that the use of nitrous oxide is safe for 
both mother and baby.

Recently Russell-Jones [48,49] has shown a correlation between 
the use of nitrous oxide and the subsequent developmental delay 
and diagnosis of 13 children of 11 mothers receiving nitrous 
oxide during labour. In this report we describe the development 
of unresolving chronic fatigue syndrome, in combination with 
anxiety and depression in one of the mothers of one of the children. 
Organic Acid Test analysis of the urine from the mother showed 
the characteristic metabolic profile of nitrous oxide inactivation 
of methionine synthase, that was seen in the children with autism.

Methods
The methods and conditions of consent were as described 
previously [48,49,51]. For the analysis, urine was collected after 
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over-night fasting, frozen and then submitted for Organic Acids 
Test analysis. The data from the Urinary Organic Acids Testing 
(Oasis diagnostics) were used to compare the Adenosyl B12 
(Adenosylcobalamin) deficiency marker, MMA (methylmalonic 
acid), with 4 methyl B12 deficiency markers HVA (homovanillic 
acid), VMA (vanillylmalonic acid), QA (quinolinic acid) and 
pyroglutamic acid. Data obtained from repeated analysis of 
samples taken over a period of 6 years, from the nitrous affected 
mother were compared to the control data previously compared in 
pooled nitrous oxide affected children with autism [48,49].

Patient Profile
The subject, a mother, was exposed to nitrous oxide for 1-2 hours 
during labour. The child born under nitrous was later diagnosed 
with autism. A second child born 2 years later, but without nitrous 

showed signed of regression at 2.5 years of age, but was treated 
with repeated dosing of iodine, selenium, molybdenum, riboflavin 
and high dose Adenosyl/Methylcobalamin, and the regression 
reversed to a large degree. Four years after the first child and two 
years after the second, the mother began to show signs of continual 
fatigue. Within a year the mother became so tired that she was 
bed-bound on week-ends, with extensive body aches, fatigue and 
depression. Her condition slowly worsened and she experienced 
many depressive episodes, with low mood, crying, CFS and aches 
and pains that slowly worsened to the extent that she contemplated 
suicide to end it all. Her symptoms largely resolved following 
similar iodine, selenium, molybdenum and Adenosyl/Methyl 
B12 treatment, however, her brain B12 markers, HVA and VMA 
showed little resolution.

Figure 1: Comparison of AdenosylB12 deficiency marker, MMA, and methyl B12 deficiency markers HVA, VMA, QA, and 5HIAA, between the 
nitrous oxide affected mother (left panels), and a control, non-nitrous affected male (right panels).
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Results
Initial analysis of urinary organic acids ascertained that the mother 
had functional B12 deficiency by many markers in OAT, including 
MMA, HVA, VMA, QA, and pyroglutamic acid.

Figure 3: Comparison of the methylB12 deficiency marker, HVA and 
VMA over time.

Figure 4: Comparison of the levels of pyroglutamic acid over time.

Serum vitamin B12 of the mother was assessed and found to be 
high (1000 pmol/L), and had been mis-diagnosed as “normal” by 
the Pathology Laboratory. A common observation in paradoxical 
B12 deficiency. Similar paradoxical B12 deficiency [51] was 
previously observed in the children born under nitrous oxide 

Figure 2: Comparison of the methylB12 deficiency marker, HVA, and other methyl B12 deficiency markers VMA, QA, and pyroglutamic acid, 
between the nitrous oxide affected mother (left panels), and a control, non-nitrous affected male (right panels).
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anaesthesia of the mother [48,49] and is common in children with 
ASD [51]. Comparison of the mother’s methyl B12 deficiency 
markers HVA, VMA, QA and pyroglutamic acid with the Adenosyl 
B12 deficiency marker, MMA, revealed little to no correlation, 
which was in contrast to that observed with the normal subject 
(Figure 1). Comparison of HVA with other methylB12 deficiency 
markers, VMA, QA, and pyroglutamic showed a close association 
with HVA and VMA, however there was little to no association 
to QA and pyroglutamic acid (Figure 2). This lack of association 
is a diagnostic feature of nitrous oxide inactivation of methionine 
synthase and was similar to that observed previously in children 
born during nitrous oxide by mothers during labour [48,49]. 
Repeated high dose Adenosyl/methyl B12 treatment did not 
resolve the methyl B12 deficiency markers, HVA, VMA (Figure 
3), or pyroglutamic acid (Figure 4), even after 7 years of treatment. 
An inability to improve methylation with repeated administration 
of methyl B12 is a feature of permanent inactivation of methionine 
synthase.

Discussion
Methionine synthase is arguably one of the most important 
enzymes in the body. This enzyme bridges the gap between 
the folate cycle and the methylation cycle and is essential for 
providing the methyl group that is subsequently used in over 
200 methylation reactions in the body. Of particular note is 
the production of creatine, which is part of the energy transfer 
system, and whose importance is second only to the production 
of ATP. The function of the enzyme is critically dependent upon 
its co-factor, MethylCo(III)B12. The enzyme has two functions 
(i) methionine synthase methylates homocysteine to synthesize 
methionine (methylhomocysteine). During this reaction the 
methyl group of MethylCo(III)B12 is transferred to homocysteine 
to yield Co(I)B12 and methionine. (ii) Regeneration of the methyl 
group of MethylCo(III)B12 by the acceptance of the methyl group 
from 5-methyltetrahydrofolate (5MTHF), thus regenerating, 
MethylCo(III)B12 plus tetrahydrofolate (THF).

Reduced activity of methionine synthase can be determined 

by elevated homocysteine, the presence of which increases as 
the dose and time of exposure to nitrous oxide increases. Such 
increases are higher in paediatric patients than adults [54]. The 
activity of the enzyme, methionine synthase, can be totally and 
irreversibly destroyed by exposure to nitrous oxide, and it has been 
shown over 40 years ago that inactivation occurs in a time and dose 
dependent fashion [55] (Figure 5). During the inactivation Co(I)
B12 is oxidized by nitrous oxide to form inactive NOCo(III)B12, 
which irreversibly inactivates the enzyme. Prolonged exposure 
at a high enough dose leads to death in every person exposed as 
has been shown by the recent increase in nitrous oxide associated 
deaths [56-62] and even the use of nitrous oxide as part of the 
death penalty [63] and as an aid in suicide [64]. NOCo(III)B12 is a 
cytotoxin, which has been used to kill cancer cells [65]

With the belief that somehow prolonged exposure of a mother 
and foetus to a Schedule 6, mind altering neurotoxin, would not 
affect functional vitamin B12 levels in the brains of either the 
mother or the foetus and that exposure of the mother to upwards of 
20,000 times the recommended upper environmental safety limit 
would be safe, this mother, and the mother of many other nitrous 
oxide affected babies was assured that nitrous oxide was perfectly 
safe for her and her baby. This assurance was given, despite 
numerous accounts of the deleterious effects of chronic exposure 
of nursing and theatre staff to nitrous oxide which have included 
spontaneous abortions, miscarriages in female health personnel, 
and also congenital abnormalities in children, and which have 
been reported to cause an increase in uterine, cervical, and kidney 
cancers, liver diseases, adverse effects on the immune system, 
bone marrow, and psychomotor impairment in dental staff [66-
76]. Potentially exhaled nitrous oxide from the mother, could be 
inhaled by theatre staff, and since nitrous oxide is psychoactive, 
producing euphoria, dissociation, and anxiolysis could lead to staff 
regularly recommending the use of the neurotoxin during labour. 

Comparison of the adenosyl B12 deficiency marker, MMA, with 
several methyl B12 deficiency markers showed a characteristic 
metabolic foot-print of nitrous oxide poisoning, in that the 

Figure 5: Activity of Methionine synthase in the methylation of homocysteine, and regeneration via reaction with THF. Inactivation via reaction with 
nitrous oxide.
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adenosyl B12 deficiency markers did not correlate with the methyl 
deficiency markers (Figure 1). A similar pattern was observed in 
the 13 children with ASD born to 11 mothers who received nitrous 
oxide during labour [48,49]. The data presented is in direct-line with 
what the previous studies have shown [50] in which nitrous oxide 
has induced hypovitaminosis of vitamin B12. The observation that 
the mother suffers continuing bouts of depression, anxiety and 
fatigue are in-line with her diagnosis of chronic fatigue syndrome, 
a condition known to be associated with functional vitamin B12 
deficiency, particularly as it pertains to reduced methylation and 
reduced production of creatine [51,52]. The bouts of depression 
and anxiety are supportive of the studies in which persons have 
sufficient brain injury following the use of nitrous oxide in dental 
procedures, that they were admitted to insane asylums [53,54] 
and the various reports of psychoses following nitrous oxide use 
[75,76]. Of particular concern is that the permanent inactivation 
of methyl B12 by nitrous oxide would compromise the possibility 
that the mother would be to ever give birth to a neurotypical child. 
This study, and many previous studies [48,49,54,77-80] belie the 
claim by the anaesthetic profession and the midwives’ associations 
that the use of nitrous oxide in labour is safe for mother and child. 
Clearly it is not.

Summary
The current study describes a metabolic analysis of a mother 
who, under the assurance from the anaesthetic and midwives’ 
associations, that nitrous oxide was safe, had used nitrous oxide 
for pain management during labour. Within two years of the birth 
of the child, the mother had described many symptoms of vitamin 
B12 deficiency, including depression, frequent attacks of anxiety 
and repeated bouts of fatigue. Sequential analysis of her Urinary 
Organic Acids revealed elevations in many markers of vitamin 
B12 deficiency, primarily of methyl B12 deficiency, which are 
commensurative with the known inactivation of methionine 
synthase by nitrous oxide.
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