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Introduction and Aim of the work

ervous system diseases caused by nutritional

and metabolic disordere include a large and

diverse number of neurclogic disabilities,
which readily fall tnto two distinct types acguired and
inherited.

In so far, no other category of disease -but nervous
system diseases~ 50 clearly exemplifies the tight connection
to both nutriticnal and metabolic disorders.

Hany nutritional deficiencies have been well known to
cause neurologic disabilities, the most famous are Werneck's
encephalopathy and Korsakoff's psychosis due to thiamine
deficlency, alcoheolic cerebellar-degeneration met with in
nutriticonally depleted alcoheolics, pellagra as a feature of
niacin deficltency, deficiency amblyopia in emokers and
alcohollcs deficient in By, Bz, and Byz., and biliary atresta
induced wvitamln E deficiency which leads tc dysartheria,
carebatlar ataxla, SEensory polyneuropathy., and
ophthalomoplagia (Sckol,15%83)

Vitamin Bjz deficlency leads to subacute comblined
degeneration of the spinal cord. such a deficiency being the
subject of interest in this study will be discussed in

detaileg in thie thesis.
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Oon the other hand, numerous metabolic disordgrs are
capable of inducing nervous system diseases.

These wmetabolic disorders may be Thereditary or
acquired. The hereditary metabolic disorders leading to
nervous system diseases may be of early onset - which are of
more interest to pediatricians-, and of late onset which
Include metachromatic leukodystrophy. adrencleukodystrophy,
cerold lipofuscinosis, and adult lilpid storage diseases, and
these are the diseases of interest teo internist.

The acquired metabolic diseases which may affect the
nervous system include anoxic ischemic encephalopathy.,
hypercapnlc encephalopathy, alectrolyte disturbances,
hepatic and uremic encephalopathles, hypoglycemia,
hyperglycemic ketoacidesis, and hyperosmolar non ketotic
hyperglycemia.

Among all thase metabolic disorders, diabetes maliltus
and the subsequent diabetic neuropathy are the issues of
interest in this study., so, light sghould be shed on them
which we hope to perform satisfactorily in this thesis.

Diabetic npeurcpathy 1is actually a mutlifactorial

problem, It is thought to be due to
» A vascular error, In the form of microanglopathlic changes
affecting the vasa nervosa [Barbosa, 1980)

* Metabolic disorders involving the polyol pathway.

myoclnositol and lipid metabkollism.
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* The nutriticnal deficiency which has emerged in the
pathogenesis of diabetic neuropathy laying stressin
vitamin B12 deficiency, and being a fertile soil for
research work.

A research work showed that parathesia, burning
pain, and heaviness dramatically improved within few
hours to one week following intrathecial injection of
2.500 Ug of methylcobalamin in 10 mlL saline, and
lasting for several months up to four years (Fujia et al.,
1987}.

Another study showed that methylcobalamin
improves nerve conduction in streptozotocin diabetic
rats without affecting sorbitol or myoinositol contents
of the sciatic nerve (Yasuda, et al., 1988).

Aim of the work : —
Estimating the serum level of vitamin B12, in diabetic

patients of both types (juvenile and mature onset), to be

correlated with the severity and degree of control of
diabetes, and to be also correlated with the neurological
complications of diabétes mellitus, to state whether or not
diabetic patlents are prone to and/or more liable for
vitamin B12 deflciency, and this in turn would give us an
idea about the expected values of various routes of
vitamin B12 administration as a hopeful therapeutic
opportunity and as a prophylactic drug in the face of

e

diabetic neuropathy.
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Vitamin deficiengies in diabetes mellitus

he role of wvitamin in disease has changed

within the past few decadas.

Deficiency of a single wvitamin in diabetic
patients s now rayely endemic, and instead occurs either as
a portion of states of malnutrition which may accompany
malabscrption which is frequently observed in diabetic
patients, or as a rasult of an error of metabolism.

Indeed., disorders of vitamin excess-even among diabetic
patients may now be more c¢ommon than wvitamin deficlency
{(Herbhert, 1980}

Diabetes mellitus being a systemic disease, and a
widespread iilness, may lead to vitamin deficiencies by many
means .

To outline the means by which diabetes melllitus can
cause vitamin deficiencies, we can state that these means
include the followings:

Although polyphagia is more common in dlabetes mellitus
{especially, on the initial phases of the diseasel}, vyet,

anorexia, and subsaquently malnutrition are not uncommon in
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complicated long-standing dJdliabetes mellitus which would
inturn lead to multivitamin deficiencies (Bressler.1969).

Malabsoprtion Is considered tc be one cof the
gastrolntestinal froubles met within diabetic patients, and
in those patients malabsorption may participate in vitamin
deficiencies (Kohner =t al,l1981).

Diabetic patients are liable £for repeated attacks of
cholecystitis, which in the long term may lead teo chronic
chelecystitis with subseguent intaerference with the
functions and efficacy of the bile salts, the resul! of which
would be defecfive absorption of the fat soluble wvitamlns
{A,.D.,E,and K) {Kohner et al,19%81}.

Gastreintestinal upset., {a problem met wlth diabetes
mellltus freguently) may share in defective absorption. and
subseguently utilization of the witamins, for example
through autonomic diabetle neuropathy in the form of
intermittent diarrhoea, steatorrhoea, gastric fullness,
vomiting, and gastroparesis diabeticorum (Catt,1974},

The fact that the frequency of occurrence of
circulating antibodies to the gastric parletal cells., and to
the Intrinsic factor itself is increased among dlabetic
patients {particularly the juvenile onset ones) can explain
the liability of diabetics, especially type I, for vitamin
Biy deficiency {Goldstein et al,1970).

A remarkable incidence of fatty liver ls demonstrated

in diabetic patients, which may affect the ability of the



Review of Literature

liver to convert caroctenes into vitamin A leading to its
deficiency [(Smith, and Goodman.1976).

Diabetic nephropathy is a common complication of
diabetes mellitus, the end result cof which may be renal
fajlure leading to wvitamin D deficiency whether due teo loss
of the vitamin or defective hydroxylation {Jean.1%%2).

Diabetic patients being more susceptible and prone to
different forms of infections (T.B.. skin, <chest,GIT,
infactions....aetc) are having higher incidence of using
systemic antibiotics than the nen diabetic individuals, and
this usage cf long term antibiotics may lead te some sort of
bowels sterilization with subsequent deflciency ﬁf vitamin K

which is normally manufactured by the intestinal flora.

1) Micotinie Acid (Pellagra preventive factor—-PPF).

Nicotinic acid deficiency leads to pellagra which is
manifested by cutaneous, neurological, and gastrelntestinal
manifestations in the form of dermatitis, dementia, and
diarrhoea respectively {(Bollet,1982),

Pellagra ln diébetic patients can be caused by chronic
diarrhoea. malabsorption, and hepatic functien impalrment
{Gopalan, and Rac,1975).

Pellagra can bhe treated by 10 myg cof niacin per day

{Darby.1%77}

2)Vitamin Bl {(Thiamine,aneurine).
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This wvitamin which is needed in a dally requirement of
15 mg which are supplied in seeds of cereals, vyeast, meat,
and vedgetables (Brown,1970} can be deficient In diabetic
patients due to:

- Genetic factors (Scriver,1973}

- Chronlc peritoneal dialysis, and haamodialysis. as
diabetic patients are in great risk of renal impairment and
failure which can be caused by diabetic nephropathy and the
repeated urinary tract infections {especially
pvelonephritis}) leading to damage of the renal tissue on the

iong run {(Kawai,19B0}.

Diabetic patients with Vitamin Bj] deficiency would
expertence Beri Beri whether the wet type with
cardlovascular affection (Kosam,1972), or the dry typs with
nervous system derangement in  the form of Wernke's
encaphalopathy ana Korsakoff's pesychosis (Blass and
Gibson, 1977, and these can be treated by 50 mg per day of
the wvitamin intramuscularly to be reduced several days later

to 2.5%-% mg daily {(Harrison,1992).

3} Vitamin B, {Riboflawvin}:

W¥itamin Bz deficiency in diabetics can be caused by
malabscarption, ancrexia, malnutrition, and chronie dlarhoea

{Printo.,1981}.



Review of Literature

) deficiency may ba manifested by corneal
vascularization, chelleosis, angular stomatiatis, anaemia
inormocytic normochromic) and pitriasie alba of the face
{Rivlin,1979)

Such a deficiency can be treated by 10 mg riboflavin

thrice daily.

4) Pyridoxin (vitamin Bs)

Thig vitamin is essenttal for haem synthesis, as well
as for conversion of tryptophan to niacin {Gershoff,1976}.

Daiiy reguirement s about 5 mg ({(Harrison,1992). Bg
deficiency can be caused in diabetics by Malabsorption, and
malnutrition, and alsco during INH theiapy to treat T.B,
commonly met with in diabetics as it is a pyridoxin
antagonist [(Jaffe,1972}.

Pyridoxin deftciency leads to peripheral neuropathy,
psychosis and even convulsions {(Frimpter,196%), dermatitis,
and hypochromiec sideroblastic anaemia which can be corrected
by oral dose of 50 to 150 mg of the wvitamin dally

{Harris,1964).

5} Vitamin A {Retinol}

This vitamin which is needed in a daily dosa of 5000 L.u. as
a replacement therapy whenpever the vitamin 1s deficlent,
this vitamin is present in egg yolk, liver, milk, and fish

liver oll (Sauberlich,1974).



