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V ITAMIN B12 DEFICIENCY is relatively unusual in Negroes.1’2 In par-

ticulan, it is uncommon in Africa, although cases have been reported from

East Africa1 and in South African Bantus.45 At University College Hospital,

Ibadan, Nigeria, only two patients have been found to have this deficiency,

although full hematological facilities, including bioassay of vitamin B12, have

been available since 1958. Because of the great rarity, the manner in which

these patients presented themselves is of interest. One patient had pernicious

anemia, as demonstrated by the Schilling test.6 This patient displayed no

unusual feature apart from hyperpigmentation of palman skin, as has been

described in Iimdiaims with vitamin B12 deficiency.7 The other patient is de-

scnibed here in detail, as his case had many unusual features.

CASE REP0nT

The patient is #{149}tilhifl aged al)out 45 s-ears. of the Nupe tribe. He lives in Lafiagi, a town

near the middle Niger, in Northern Nigeria, about 100 miles north and east of Ibadan. He is

a Koranic teacher. lie has one wife. one son aged about ten years, and one living brother.

On April 6, 1961, he caine to U.C.lT.. Ibadan, complaining of dvspnoea on exertion for

the past 3 mmlonths. lie had Imad to give up his farm work. About 15 months previously, his

illness began with diarrhea with blood an(l mucus. He had noticed loss of weight and loss

(If appetite since that tinie. Food tasted bad, and peppers. which are used in large

(ltlaimtities in cooking iii Nigeria, tasted too hot. his tongue had becommme snmooth and the

l)alm��s of his hands dark (Fig. 1). lIe still had up to fotmr motions a day. which was more
than before lme had started feeling ill. lie had not noticed any change in sensation.

On exanlination there was pallor of the nmucous membranes. and the tongue was raw and

smooth along the edges. There was a heroic mimtmrmur over the mitral area. The skin of the

whole bod� was darker than usual. but the mnost outstanding observation was black

pigmentation over the whole of both painms (Fig. 1). The knuckles were also hyperpig-

menteci. The liver and spleen were not palpalle. There were no al)normalities detected in

the central nervous system.

In cestigations

The results of the l)rimmcii)11 hemnatologic investigations were as follows: Hemoglobin (Hb)

5.9 Cm./100 mi’l.; 1)ackecl cell volume (P.C.V.) 19 per cent; red cell count 1.86 million/cu.
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Fig. 1.-Hands of the patient (right) compared with those of his brother in April

1961.

mm.; mean corpuscular voltmme (M.C.V.) 102 Cu. p.; nmean corpuscular henmoglobin

(M.C.H.) 31 �sg.; platelets 32,000/cu. nmnm.; white cell count 3500/cu. mm. The red

cells showed great anisocytosis, polychromasia and poikilocytosis. Bone marrow aspirate

(iliac crest) showed grossly megaloblastic erythropoiesis; large quantities of intracellular

iron were seen. Serum vitamin B19 50 p�sg./nml. (Lactobacillus leichmannii) and 54 �tg./mi.

(Euglena gracilis). His henmoglobin electrophoretic type was AA.

Before further investigations were perfornmed, and before the results of serunm vitamin

B19 assay were known, it was decided to see the effect of a single intramuscular dose of

cyanocobalanmin, 100 �sg. There was a reticulocyte response, reaching a nmaximum of 23.5

per cent on the seventh day, followed by a rise of the P.C.V. A further intramuscular

injection of cyanocobalamin, 100 �sg., on the twelfth day was not followed by any reticulo-

cyte response. On the sixteenth day from the first dose the P.C.V. was 28 per cent, the red

cells showed slight hypochronmia, and the bone marrow showed normoblastic erythropoiesis,

with occasional giant nietamyelocytes. Intranmuscular folic acid. 15 mg/day for 5 days, and

ferrous sulphate 60 mg. t.d.s. by mouth, were given. There was a second small reticulocyte

response, reaching a maximmmum of 4.6 per cent on the fourth day. The P.C.V. continued to

rise steadily. He was given a single injection of cyanocobalamin, 1000 �sg., and 100 isg.

weekly until he was discharged on June 19, 1961, when the P.C.V. was 45 per cent. Since

then he has been nmaintained on 100 �sg. every three weeks. The patient felt nmuch improved

from the time of the first dose of cyanocobalamin. The diarrhea improved rapidly, and the

tongue and pigmentation of his palms returned to nornmal 10 nmonths after starting treatment

(Fig. 2).

Other investigations were performed at this time and one year later (July 1962). There

was free acid (15. nmEq./L.) in the patiemit’s resting gastric juice. Following carbachol, 0.25

mg. intramuscularly, 1 �tg./1 isc. Co58 vitamin B12 was given by nmouth. Eighty per cent of

the oral dose was recovered in the feces. The absorption of vitamin B12 was not improved

by guanaimmycin (4 tablets stat., and 2 tablets t.d.s. for 2 days), when 73 per cent of an oral

dose was recovered from the feces. A year later, there was still no appreciable absorption

of vitamin B19, and absorption was not increased by 100 ml. of normal gastric juice, an

extract of fresh pig’s ileal mucosa, or 6 capsules of hog’s stomach; 90 per cent of an oral

dose 1 �tg./1 �tc. Co58 B12 was recovered from the feces in each experiment. No radio-
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Fig. 2.-Same as Figure 1 in February 1962 after 10 months treatment with
parenteral vitamin B1�.
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activity was detected o\cr his liver. The patient’s gastric juice was found to promote

vitamnin B1� absorption in a 1):ttitmlt known to have � anemia, as did the sanme

Pre1);1r;1ti�n of hog’s stommmach.
On the patient’s first admission, folic acid clearance8 Was found to be rapid, the serum

level falling to zero 25 minutes after an intravenous dose of 0.015 mg/Kg. Folic acid

absorption” was ai)ove average (serum concentration 174 nm�sg./ml. 2 hours after an oral

close 0.04 mug/Kg. bod� weight). Fat excretion was normal (3.5 Cm/day, average of 3

days); total protein 7.2 Gmn./100 ml.; albumm�en 2.24 Cnm./100 ml.; alkaline phosphatase 10

King-Armsmstrong units/miil. : blood urea 43 nig./100 nil. Sniall bowel l)arilmmlm enema and

l)ariumu meal with follow-through demonstrated no ciiverticulae, but there was a persistent

narrow segmuent in the distal ileimm. At laparotomy (Professor NV. W. Davey), no abnor-

malitv of time gastroimmtestimial tract could l)e seen and no explanation was found to explain

the radiographic abnormality. Unfortunately. a biopsy specimen of the ileum was not taken.

The contents of the small bowel were cultured, but only two organisms were grown, a

Staph� lococcus and a Diphtheroicl bacillus, neither of which were dependent on vitamin

B12 for growth. (The patient had not received guanonmycin or any other antibiotics at this

time.)

Later In res-tigation

The patient reniainecl well, receiving injections of cyanocobalammmin, 100 �g. every 3

weeks. lie was readmnitted to hospital on Novenmber 26, 1964, for reassessment. After

an oral dose of Co�8 �itamiiin B12, 1 sg./1 tic., only 1 per cent was recovered in the urine.

He was constipated, and the radioactivity could be detected over the area of the cecum

and ascendimig colon. Following a “clulcolax” stmppository, the patient had a large bowel

action. Somue of the feces was not collected, but that which was collected accounted for 56

� cent of the oral dose. No radioactivity could be detected over the liver. In a normal

subject 22 per cent amid 24 per cent was present in urine and feces, respectively, with

radioactivity detectable over time liver. Further investigations at this time were as follows:

P.C.V. 45 per cent; serum folic acid activity (Lactobacillus casei) 7.0 m�sg./ml.; alkaline

phosphatase 13.0 King-Armstrong units/100 nml.; serum calcium 8.5 mg./100 ml.; serum

inorganic plmosphate 4.4 nmg./100 nml.; microscopy of feces showed no evidence of tapeworm

or other parasites.
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Family Studies

The parents of the patient are not alive. His only brother is well and has no symptoms of

anemia. His only son, aged 10 years, was found to be a healthy, well-developed boy with

no abnormalities on examination. His serum vitamin B12 concentration was 950 �qsg./ml.

(Lact. leichmannii).

DIscussIoN

That the patient’s anemia, hyperpigmentation of skin and glossitis were due

to vitamin B12 deficiency has been demonstrated by the grossly megaloblastic

enythropoiesis and the low serum vitamin B12 concentration. The therapeutic

response to a single dose of 100 p.g. cyanocobalamin supports this view, but is

not conclusive. When the remission was still incomplete, there was some

evidence of an iron deficiency unmasked by the treatment, although the iron in

the marrow had been plentiful before treatment. The small reticulocyte re-

sponse following oral iron and intramuscular folic acid might suggest de-

ficiency of the latter, but folic acid absorption was normal. There was almost

no absorption of vitamin B12 from the gastrointestinal tract.

Most known causes of impaired absorption have been excluded. The patient

does not have addisonian pernicious anemia, as administration of intrinsic

factor from two sources did not improve absorption. Furthermore, the patient’s

gastric juice contained free acid and promoted vitamin B12 absorption in a

patient known to have pernicious anemia. The deficiency was not due to

utilization of the vitamin by intestinal micro-organisms or parasites, as these

could not he demonstrated by culture or microscopy, and absorption was not

increased by the administration of antibiotics. The intestinal tract was ana-

tomically normal at laparotorny. The patient did not have steatorrhea. The

serum calcium was marginally low and is the only evidence suggesting other

malfunction of the small intestine. It seems likely in such a patient that a

specific factor or factors needed for the absorption of vitamin B12 by the ileum

could be deficient, but absorption was not improved by an extract of fresh

hog’s ileal mucosa.

The mechanisms of vitamin B12 absorption at the terminal ileum is poorly

understood, but there appears to be a factor on factors specifically involved.

There has been demonstrated in rats a so-called “releasing factor,” releasing

the vitamin from its complex with intrinsic factor.10’11 Fluoroacetate blocks the

absorption of cyanocobalamin by rats but not the absorption of coenzyme B12,

suggesting that factors in the intestinal wall convent the vitamin to the coen-

zyme during absorption, and that this is a necessary step in absorption.12’13

Deficiencies of such factors have been postulated by Herbert, who descnibed

five patients with apparently isolated vitamin B12 malabsonption,14 and in

patients with familial malabsorption.15 Movitt et al.1#{176}described two patients

with megaloblastic anemia due to malabsorption of vitamin B12 whose absonp-

tion was somewhat improved by the addition of human intestinal juice. Similar

results have been reported17 in a partially gastrectomised patient, but this man

had other absorption defects as well. There are reports of transient selective

malabsorption of vitamin B12 in an adult,18 and in a nutritionally deficient

subject,19 by Schloesser and Schilling.1#{176} Similarly, malabsorption of vitamin
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B12, corrected by intrinsic factor, which reverted to normal after three weeks

treatmeimt with folic acid, was recorded in a 23-year-old male with vitamin B12

deficiency due to aimticonvulsant drugs.2#{176}

The age of our patient and the absence of proteinuria make the diagnosis of

hereditary disease unlikely. The condition does not appear to be transitory, as

malabsonption is unchanged after four years. The illness seems to have started

with diarrhea, with blood and irnicus, which suggests that an infective incident

caused the disease.

The relationship between megaloblastic anemias and disturbed pigment

metabolism are not understood. Melanin production could be reduced by the

interruption of the hydroxylation of phenylalanine by folic acid antagonists.2’

Amethoptenin acts by iimhibiting folic acid reductase, which also reduces the

ptenidine cofactor of the hydroxylation reaction.22 These observations may be

relevant to the hypopigmentation observed in kwashionkon, in which there is

frequently folic acid deficiency and also interference with the hydnoxylation of

phenylalanine.21 There is evidence that the flagellate Crithidia fasciculata is

able to convert folic acid 2-C’4 to uimconjugated ptenidines, and hence to the

hydroxylation cofactor, bioptenin,24 but in man a similar conversion of H3-folic

acid could not be demonstrated.2�

In patients with pernicious anemia, senum bioptenin remains normal,26 but in

the most severe folic acid deficiency, serum bioptenin may be considerably

raised.2� From what is known at present, it is not possible to explain hypen-

pigmentation observed with vitamin B12 deficiency.

SUMMARY

A Nigerialm patient is described with megaloblastic anemia due to vitamin

B52 deficiency. The deficiency resulted from malabsorption of the vitamin, but

no otimer abnormal functioning of the gastrointestinal tract could be demon-

strated. The patient did not have addisonian pernicious anemia. He had ne-

mankable hyperpigmentation of the skin, especially of the palms of the hands.

What is known of possible connections between megaloblastic anemias and

melaim in metabolism cannot explaiim this hypenpigmentation.

SU�usIA1uo IN INTERLINGUA

Es descnibite un patiente nigerian con anemia megaloblastic causate pen

canentia de vitamina B12. Le carentia resultava ab malabsorption, sed nulle

altere anormalitate fuimctional del vias gastrointestinal esseva demonstrabile.

Le patiente non habeva anemia perniciose de Addison. Ille manifestava

uim remarcabile hyperpignientation del pelle, particularmente in le palmas

manual. Lo (D1C #{128}�5cogimoscite de uim possibile connexion inter le anemias

megaloblastic e le metabolismo de melanina non suffice a explican iste

hyperpigmentatioim.
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