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M UCH OF OUR knowledge concerning the therapeutic effect of folic

acid has been derived from observations made in the treatment of

nutritional megaloblastic anemia and the megaloblastic anemia of tropical

sprue.’3 Originally, the dosage of folic acid used for treatment of these

anemias, 100-200 mg. daily, was largely empiric. As experience was gained,

the daily dose of folic acid was decreased and currently 15 mg. of the vitamin

is considered adequate for the initial treatment of these megaloblastic

anemias.4

During the past decade several reports have stressed the effect of relatively

small amounts of folic acid in megaloblastic anemia. In 1951, Woodrufl and

his associates observed that 200 isg. of folic acid daily produced a hematologic

remission in infants with megaloblastic anemia. The megaloblastic memia

found in scurvy has reportedly responded in one instance to daily doses of

125,6 and 250 i�g. of folic acid daily has produced a hematologic remission

in cirrhotics with megaloblastic anemia.7 Folic acid is believed to a�t in

pernicious anemia by exerting a “mass action” effect.8 On the basis of this

postulate Marshall and Jandi found that “physiologic” doses of folic acid

(400 i�tg. daily) could be used therapeutically to distinguish mcgaloblastic

anemias due to a deficiency of folic acid from those resulting from a deliciciicy

of vitamin B12.#{176}�#{176}

The megaloblastic anemia of tropical sprue has been attributed to a de-

ficiency of folic acid but this disease may be complicated by other vitamin

deficiencies.11 The present study was undertaken to determine the minimal

amount of folic acid necessary to produce hematologic response in patients

with the megaloblastic anemia of tropical sprue. “Minute” doses of folic acid,

25 � daily, were used instead of “physiologic” doses. This amount was

chosen because it was comparable to the estimated folic acid content of the

liver extracts initially used in the treatment of sprue.’2 The “minute” doses

were given orally to evaluate folic acid absorption, for one of the paradoxes

of this disease is its response to oral folic acid, the very substance believed

deficient because of malabsorption.
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624 SHEEHY ET AL.

MATERIALS AND METHODS

Studies were performed on 30 Puerto Rican patients with untreated tropical sprue.

Criteria for inclusion in the study consisted of the following: a macrocytic anemia, mcgalo-

blastic erythroid maturation, malabsorption with steatorrhea, generalized malnutrition and

weight loss. During hospitalization the patients were maintained on a 2,500 calorie diet,

containing foods similar to those used in their homes. Microbiological assay (Str. faecalis)

showed the diet contained from 50 to 75 ssg. of “free” and 1000 to 1500 jsg. of “bound”

folic acid-like activity. After a preliminary period of observation and diagnosis lasting two

to three weeks, one Gin, of parenteral iron#{176}was administered intravenously to each patient

over a seven-day period. One week later, “minute’ oral doses of folic acid, 25 �g. daily,
were started. If a hematologic response was not observed within the next 10 to 20 days,

the dosage of folic acid was increased by increments of 25 �sg. every 7 to 10 days, until a

daily dosage of 100 �tg. was reached. This method is referred to as “titrated” dosage in

contrast to the “minute” doses. If a hematologic response was not observed when a

“titrated” dose of 100 �g. daily was reached, the dosage of folic acid was increased by

increments of 50 jsg. every 7 days and given parenterally. In some instances, the severity

of the patients’ illnesses and the prolonged periods of hospitalization (3-5 months) neces-

sitated interruption of the therapeutic approach outlined and larger increments of folic acid

were added to the previous dosage level.

Patients were subdivided into four groups on the basis of hematologic response.

Group A: Consisted of six patients who had previously failed to respond to a two week

course of broad-spectrum antibiotics.13 Two weeks after antibiotic therapy

was discontinued these patients were given “minute” doses of folic acid.

Group B: Consisted of patients who responded to “minute” doses of folic acid. No other

form of therapy except parenteral iron was given to patients in groups B and C.

Group C: Consisted of patients who failed to respond to the “minute” doses of folic acid

but responded to the ‘titrated” doses of the vitamin.

Group D: Consisted of patients who failed to respond to “minute” doses of folic acid

and to various “titrated” levels of the vitamin. When the patients’ course or

desire necessitated a change in therapy, conventional doses of folic acid, 15
mg. daily or vitamin B,., therapy were given.

Red blood cell counts, hemoglobin determinations and hematocrits were performed on

admission, and every three days thereafter, by standard methods.’4-’6 Bone marrow speci-
mens were aspirated from the posterior iliac crest. Autogenous red blood cell survival and

erythrocyte incorporation of radioiron were measured as described previously.’7 Tests for
inalabsorption included xylose tolerance (5 Gm. dose), vitamin A absorption and fec�i1 fat

excretion.18-2#{176} Intestinal biopsy was done with the “Crosby” capsule.2’ Intestinal biopsies

were obtained from the upper third of the jejunum. Pathologic changes in the mucosa

were graded as mild, moderate, marked, and severe (+ to +++±).

Folic acid activity of the diet was determined by Str. faecalis assay before and after in-

cubation of the diet at 37 C., with a homogenate of chick pancreas conjugase, and ac-

curacy of the assay method was determined periodically by measuring the recovery of

known amounts of folic acid.22-2’ Diets were prepared as for the patient, sealed and stored

at 20 C. until time of assay. Folic acid activity found prior to treatment with the conjugase

was referred to as “free” folic acid; that present after treatment with conjugase was re-

ferred to as “bound” folic acid-like activity. Vitamin B12 activity was assayed biologically

using Euglena gracilis24 and the results reported as total vitamin B,, concentration are

the mean of three separate determinations performed on each patient. Three consecutive

stools were examined for ova and parasites in each patient.

#{176}Proferrin: After an initial trial of small doses, e.g. 1-2 mg. daily, Proferrin (200 ing.

daily) was administered in 100-200 ml. of 5 per cent glucose in water over a 30-60 minute

interval. This method has been used in over 100 patients and found to be a rapid and con-

venient method for giving iron parenterally. Side effects have been negligible.
fFolvite (liquid): Diluted in 5 per cent glucose. Periodic assays were conducted every

two weeks to insure the folic acid content of the preparation.
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�Indicates the dose of folic acid producing or failing to produce a hematologic remission.

tNormally the reticulocyte count in untreated sprue varies between 0.5 and 3.0 per cent.
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RESULTS

The initial blood values and the results of the radioisotope studies and

therapy are listed in table 1. The results of the biochemical tests of intestinal

absorption are listed in table 2. All but two patients had a severe anemia when

the studies were undertaken. Intravenous iron therapy did not alter the

course of the disease nor influence the anemia in any of the patients.

Group A

Four of the six patients who previously had failed to improve with anti-

biotic therapy, cases 1 to 4, responded hematologically and clinically to daily

Table 1.-Hematologic and Therapeutic Data in the Megaloblastic

Anemia of Tropical Sprue

=� .� :i� �

� .�o � ,,,.� ,� U
‘�g �2 ..� � ..� C

#{149}� .�.� �15 � �

o

Group A: Antibiotic therapy-prior to administration of “minute” doses of folic arid

2.7 11.6 37 134 iSO - - 25 7

2 1.1 5.2 15 90 iS’) 18 4 25 12

3 1.9 6.4 20 104 83 - -. 25 10

4 1.9 6.4 20 103 150 23 90 25 8

Group B: Megaloblastic anemia responded to 25 pg. of folic aced alone

5 1.5 5.5 15 100 60 19 8 25 24

6 1.6 5.9 18 112 100 --- - 25 14

7 2.5 7.7 23 92 200 - - 25 18

S 1.9 6.4 20 104 75 -- - 25 20

9 2.7 9.4 28 127 50 - - 25 9

10 2.5 9.7 33 127 .36 -- - - 26 8

11 2.2 9.4 28 128 130 -- -- 25 14

Group C: Megaloblastic anemia responded to “titrated” doses of fobc acid but

failed to respond to “minute” doses

12 1.1 3.4 12 107 25 17 24 100 14

13 1.7 6.6 25 140 45 18 4 100 17

14 2.3 8.3 25 105 60 15 9 75 8

15 1.9 L2 20 100 40 - - 50 23

16 1.3 4.5 15 112 65 -- - 100 18

17 1.5 5.4 18 120 76 - - 250 11

18 2.5 10.0 29 113 89 -- -- 250 7

19 1.4 5.4 17 110 75 -- -. 150 12

Group D: Megaloblastic anemia failed to respond to “minute” doses and to

the “titrated” doses of folic acid

20 1.6 5.8 19 113 ‘30 -- - 25 Gt

21 1.6 4.8 15 96 65 - -. 160 7

22 1.7 6.6 20 116 85 - - 150 9

2:1 1.4 5.8 20 136 40 18 50 150 5

24 1.4 6.8 21 116 45 - 500 6

26 .9 5.1 14 - 60 -- - 200 6

26 1.7 7.4 22 120 65 11 38 75 7

27 2.0 7.4 23 115 90 - 150 3

28 1.2 4.6 14 117 25 12 5 25 5

29 1.1 4.3 12 104 15 2) 22 25 6

30 1.9 6.1 19 100 60 - - 100 26

Normal 5.1 14.5 45.4 90 403 27 87

±0.3 �0.9 ±3.1 ±7 ±154 ±1.2 ±8
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Table 2.-Results of the Biochemical Tests of Absorption and intestinal

Biopsies in Tropical Sprue

Intestinal
atrophy Xylose

and Gin.
Case Gastric inflamma- excreted Vitamin A*

number HCI tion 5 bra. pg. %

Group A

3 .77 45-60-90

2 .3 .10 75-90-100

:3 1 .70 45-100-120

4 2 .54 45 - 65 - 100
Group B

0 2 .10 45-50-60

6 1 .80 50-60-90

7 1 .28 25-40-50

f 2 .80 60-75-90

9 + 1 .70 60 - 75 - 105

10 1 .74 65 - 85 - 85

11 1 .82 75 - 95 - 110

Group C

12 0 3 .49 20-50-60

13 + 2 .20 20 - 25 - 35

14 ± :3 .65 50-60-85

15 + 3 - - - -

16 ± 2 .72 35 - 60 - 70

17 f- - .82 15-80-100

18 + 2 .70 43-66-116

19 0 3 .74 30_30-35
Group D

20 ± 3 .72 35 - 60 - 70

21 -� 2 .50 50 - 75 - 120

22 0 3 .29 50 - 125 - 135

23 f- 3 .76 50 - 90 - 105

24 �- 3 .40 15-35-45

25 0 4 .36 40 -110 -130

26 + 2 .56 50- 70 -100

27 4 .42 50 - 85 - 70

28 0 2 .48 55-90-100
29 0 3 .42 30-45-60

30 3 .65 30-55-80

Normal 1.8 ± 0.3

#{176}Vitamin A-Results of the fasting, five and seven hour samples.

NA. = Necator americanus T.T. = Trichuris trichiwa
SM. = Sclzistoson,a niansoni G.L. = Guzrdia lamblia

626 SHEEHY liT AL.

Fecal fat
Gm./24 hr.

mean of Total
6 days protein

collection Gm. .71 Parasites

12.1 6.9 NA.

18.4 5.7 T.T.

16.8 6.3 NA.

24.6 6.5 NA., ‘UT.

20.2 6.5 Negative

14.1 7.1 T.T.

17.1 6.8 N.A.

16.6 -- NA.
11.6 - Negative

11.4 7.2 S.S.

13.4 - -

22.6 5.9 T.T., NA.

23.1 6.0 N.A.

12.4 - T.T.

16.7 7.5 N.A., T.T.

13.1 - Negative

12.4 6.1 T.T., N.A.

20.1 7.6 N.A., ‘l’.T.

23.4 6.0 T.T., SM.

13.1 7.0 N.A.
14.1 - Negative

15.4 - T.T., NA.
15.6 6.6 Negative

9.1 - N.A.

30.1 6.4 NA.
19.1 6.2 Negative

18.3 - 1’.T., N.A.

16.3 6.2 T.T., G.L.

24.6 6.3 N.A., T.T.

21.0 - Negative

3.5 ± 1.5

S.S. = Strongyloides

stercoralis

25 ,�g. doses of folic acid (fig. 1 and table 1). No evidence of a hematologic

response had been evident prior to administration of the vitamin. The other

two patients initially treated with antibiotics (table 1-2--Cases 26 and 27)

also failed to respond to both “minute” and “titrated” doses of folic acid

(table 1).

Group B

This group consisted of seven patients who obtained a good hematologic

and clinical response to 25 i�g. daily doses of folic acid alone (cases 5-11).
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Fig. 1.-Case 2-This 16 year old female failed to improve

therapy. Following the administration of “minute” doses of folic
improvement in the red blood cell incorporation of Fe39 occurred.

Clinical improvement was observed in these patients 7 to 14 days after therapy

was initiated. Hematologic improvement was manifested by a reticulocyte

response (7 to 14 days), gradual rise in hemoglobin levels and by a rise in

the red cell incorporation of Fe39 in some patients given isotopicallv labeled

iron (fig. 2). Bone marrow reversion from megaloblastic to normoblastic

maturation occurred over a 7 to 20 day period, but giant metamyelocytes

ccmmonly persisted in the bone marrow even as the hemoglobin levels ap-

proached normal. In three patients, bone marrow maturation remained mega-

loblastic while the peripheral hemoglobin gradually returned to normal

(cases 7, 11 and 19). These patients will be reported separately.

Group C

This group included eight patients who responded hematologically to

‘titrated” (loses of folic acid after failing to respond to “minute” oral closes
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Fig. 2.-Case 5-This 68 year old male had an excellent response to “minute”

doses of folic acid. The red cell incorporation of Fe31 (8 per cent at 14 days) im-
proved rapidly after folic acid therapy was initiated.

of the vitamin (table 1). One patient responded to oral doses of 50 i.tg. daily,

one responded to 75 �tg. daily and two patients responded to 100 pg. daily

doses of folic acid given orally. One patient (case 12) responded to 100 pg.

(tally of parenteral folic acid (fig. 3). One patient responded to a pareiiteral

daily (lose of 150 jig, and two responded to parenteral daily doses of 250 �g.
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Group D

This group contained 11 patients who failed to respond to both “minute”

and to “titrated” doses of folic acid ranging from 75 to 500 �g. daily. Case 20

failed to respond to 25 jig, daily after 10 days and could not be continued in

the study for a prolonged period. The addition 3f 0.25 �g. daily of pareuteral

vitamin B12 to the daily dose of folic acid produced a hematologic response

within 8 days. Case 21 failed to respond to 150 �g. daily of folic acid but

responded subsequently to a single 15 mg. oral dose of folic acid. Case 23

failed to respond to oral and parenteral folic acid at a titered level of 150 �g.

daily but responded to spaced one jig, doses of vitamin B12 and finally ob-

tained a good response to a single 15 jig, dose of vitamin B12 (fig. 4). Case 24

responded to one �g. daily of parenteral vitamin B12 after failing to respond

to “titrated” doses of folic acid reaching 500 pg. daily (fig. 5). A Schilling

test performed later to eliminate the possibility of pernicious anemia was

abnormal with and without intrinsic factor. Case 25 showed a hematologic

response to a single 15 �g. dose of vitamin B12 after failing to respond to

“titrated” doses of folic acid reaching 200 �g. daily. Case 26 responded to 5

mg. daily of folic acid. Case 27 failed to respond to parenteral daily doses

of 150 �g. of folic acid but had a subsequent response to one mg. daily given

orally.

gm/iOOmI.

a,f�

Fig. 3.-Case 12-This patient had a 9 year old history of sprue and had suffered

three previous relapses as a result of discontinuing folic acid therapy. His serum
vitamin B12 level was found to be low one year prior to his fourth relapse. Hemato-

logic response occurred when the titrated dosage of folic acid reached 100 pg. daily.

A daily oral dose of 100 pg. has been adequate for maintenance of clinical remission
for 6 months.
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Fig. 4.-Case 23-This patient failed to show evidence of a response to 150 pg.

daily of folic acid after 7 days. A combination of 150 pg. daily of folic acid and
vitamin B12 (total 2 pg.) resulted in clinical improvement and a reticulocyte

response. Subsequently, folic acid therapy was stopped on the 41st day of treat-

ment and vitamin B12 given. A single 15 pg. dose of vitamin B12 resulted in a second

reticulocyte response and prompt clinical improvement.

Cases 28 and 29 were complicated by a hemorrhagic diathesis due to

thrombocytopenia and hypoprothrombinemia. Because of the severity of their

clinical condition and intestinal bleeding, minute doses were given for only

7 days. Conventional doses of folic acid, vitamin K and platelet transfusions

were necessary for clinical remission in these two patients. Case 30 showed

a “false” reticulocyte response. In several of our patients we observed a
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Fig. 5.-Case 24-This 39 year old female’s clinical condition deteriorated
rapidly after “minute” doses of folic acid were started. Parenteral therapy with

250 pg. daily of the vitamin failed to improve her condition and her hemoglobin

level fell rapidly. Hemoglobinuria and an elevated plasma hemoglobin were found
en two consecutive days. These findings disappeared when 500 pg. daily of folic
acid was given. This dosage led to some improvement, but the change was not

nIarked. The administration of one pg. daily of vitamin B12 resulted in rapid

hematologic and clinical improvement.

suboptimal rise in reticulocytes (6-9 per cent), but in this patient a marked

and unexplained reticulocyte response occurred (25 per cent) and persisted

for two weeks. However, the peripheral hemoglobin level did not rise and a

bone marrow examination performed at this time revealed persistent megalo-

hiastic changes. Following the administration of 2.5 mg. of folic acid daily,

a secondary reticulocyte response (10 per cent) occurred and erythroid

maturation reverted to normal.
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#{176}Fall�fl the serum vitamin B19 level preeeded a hematologic relapse.

632 SHEEHY ET AL.

Maintenance with “Minute” Doses of Folic Acid

Cases 1, 3, 5, 6, 7, and 9 were maintained on 25 �g. daily of folic acid for

periods ranging from 2 to 18 months. Cases 3 and 5 showed signs of an

impending relapse 3 to 4 months after discharge from the hospital. These

patients had discontinued therapy without approval after receiving a total

of 4.5 and 1.9 mg. of folic acid. Relapse occurred 5 to 7 weeks after therapy

was discontinued and was marked by a return of diarrhea. Their resumption

of therapy with microdoses of folic acid resulted in improvement. Case 1

relapsed one year after leaving the hospital and Case 7 relapsed six months

after discharge. These two patients (cases 1 and 7) claimed they had con-

tinued to take the medications provided in clinic. The remaining patients

(cases 6 and 9) have continued well. A slight tendency for the serum B1

level to increase with time and folic acid therapy was observed in this group.

It was also of interest that the clinical relapses observed in cases 1 and 7

were preceded by a fall in their serum B12 levels (table 3).

Laboratory Studies

The survival of Cr5’ autogenous red blood cells was decreased in all the

patients studied, the half-life ranging from 11 to 23 days. The incorporation

of radioiron by erythrocytes was usually decreased and ranged from 4 to 90

per cent after 14 days. Only one of the 10 patients studied had a normal red

cell uptake of Fe59. Hypoproteinemia was not prominent in the present study

and only two patients showed a reversal in the albumin-globulin ratio.

The serum vitamin B12 levels of the untreated patients ranged from 15

to 200 ppg./ml., normals 244 to 844 ppg./ml. Nine patients had serum vitamin

B12 values below 50 ppg./ml. 16 patients had serum values between 51 and

100 ppg./ml.; three patients had serum values between 101 and 150

ppg./ml., and two patients had serum levels greater than 150 /h/.tg./ml. In-
testinal atrophy of the jejunal mucosa was observed in all patients. The degree

of severity is noted in table 1. Patients in group B had fewer histopathologic

changes in the intestinal mucosa than patients in the other groups.

DIscussIoN

The hematologic response of the megaloblastic anemia of tropical sprue to

microdoses of folic acid was erratic. The response to “minute” doses of folic

acid could not be predicted from the severity of the anemia, the degree of

Table 3.-Serum Vitamin B12 Values in Tropical Sprue Patients Maintained
on “Minute Doses” of Folic Acid

Case
number 1 2 3

Months
4 5 6 12

-Serum vitamin B12-ppg./ml.

1 130 100 130 125 158 330 110#{176}

3 85 100 70 130 130 90 100

5 60 100 95 90 100 240
6 100 - 189 - 200 220

7 200 265 340 207 - 150#{176}

9 50 89 100 103 159 160
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FOLIC ACID EFFECT ON MEGALOBLASTIC ANEMIA 633

malabsorption nor the clinical condition of the patients. Nonetheless, one-

third of the patients with sprue responded to “minute” doses of folic acid,

amounts previously considered inadequate for a hematologic response in

this disease.

It is worth emphasizing that hematologic improvement resulting from the

use of “minute” and “titrated” doses of folic acid differed in some patients

from the response usually observed with conventional doses of the vitamin.

The reticulocyte response was often suboptimal and the reversion of bone

marrow maturation from a megaloblastic to a normoblastic type was more

prolonged. In three instances megalohiastic maturation persisted until one

and two weeks after the patient’s hemoglobin levels had returned to normal

(cases 7, 11 and 19). Case reports of these three patients will be published

in detail. In several instances, “titrated” doses of folic acid produced a moder-

ate reticulocyte response (6-9 per cent) without a subsequent rise in hemo-

globin. This “false” reticulocyte response was particularly prominent in case

30 (25 per cent) on the third day of therapy with 100 i�g. doses of folic acid.

The success obtained therapeutically with “minute” doses of folic acid in

some patients and the failure of both “minute” and titrated” doses in other

patients is difficult to explain. Tropical sprue does not result from a deficiency

of folic acid alone and various factors may have contributed to the hemato-

logic responses observed. Evidence for an associated deficiency of vitamin B12

often exists in sprue.” The serum vitamin B12 level is usually decreased, the

intestinal absorption of Co60-labeled vitamin B12 is frequently impaired,

even in treated patients, and therapeutically vitamin B12 is about as effective

as folio acid. Larger doses of folic acid are necessary for a hematologic re-

sponse in patients deficient in vitamin B121#{176}and this complication may have

impaired the response to microdoses in some patients. -

Some of the patients in group A may have benefitted from antibiotic therapy

but improvement was not evident until folic acid was given. The method of

antibiotic action in sprue is not clear, but in some sprue patients, antibiotic

therapy leads to hematologic remission and improved gastrointestinal func-

tion.13’25 Antibiotics improve the absorption of vitamin B12 in stagnant

bowel syndromes, but not in sprue.13 Chanarin2#{176} reported improved absorp-

tion of folic acid in sprue patients after antibiotic therapy and attributed the

improvement to changes in the bacterial flora. However, Nadel and Gardner27

were unable to demonstrate the presence of abnormal jejunal flora in sprue.

An even more obscure factor in sprue is the effect of parasitic infestation

on its course, prognosis and response to therapy. Hookworm and other para-

sitic infestations are common in sprue. Severe infestation with hookworm may

result in the malabsorption of fat, sugar, protein and vitamins such as folic

acid; moreover, roentgenographic and histopathologic changes have been

found in the small bowel similar to those observed in sprue.28�1 Whether

parasitic infestation interfered with therapy could not be determined, for,

unfortunately, quantitative stool studies were not obtained.

None of our patients showed improvement on a diet containing over one

mg. of folic acid-like activity by assay. Ordinarily this amount of synthetic

folic acid can produce an initial hematologic response in some patients

with sprue and pernicious anemia. Normally, synthetic folic acid is absorbed

D
ow

nloaded from
 http://ashpublications.org/blood/article-pdf/18/6/623/751742/623.pdf by guest on 19 M

ay 2023



634 SHEEHY ET AL.

better than the conjugated form even though the latter constitutes the bulk

of the material with folic acid-like activity in the diet. Conjugated folic acids

are polyglutamates, e.g., the basic structure of the molecule contains from

3 to 7 glutamic acid molecules, in contrast to the synthetic form which is a

monoglutamate.32 At one time it was thought that the basic defect in pernici-

oiis anemia was failure to liberate “free” folic acid from conjugated forms

present in the diet.33-34 This concept was discarded when an inhibitor was

found in the yeast from which the conjugate was derived, and when a syn-

thetic conjugate was found effective in pernicious anemia and sprue.35’36 It

is worth emphasizing that synthetic conjugates originally used for therapy

were not those ordinarily found in the diet. Nonetheless, these observations

indicated that a conjugase inhibitor could interfere with the therapeutic

effect of a folic acid conjugate. Recently Santini and his associates found

evidence of a conjugase inhibitor in ordinary foods.37 When the inhibitor

was removed by filtration, the total folic acid-like activity in the diet was

found to be 6 to 10 times that ordinarily found by assay with Str. faecclis.

Analysis of intestinal juice from sprue patients revealed normal conjugase

activity with similar liberation of an increased amount of folic acid-like

activity when the inhibitor was removed from food by filtration. Man may

he deprived of a large percentage of the folic acid-like activity in his diet

by such inhibitors, or man unlike various organisms may he incapable of sub-

stituting the various molecules with folic acid-like activity on bioassay for

true folic acid.SS The beneficial effect of “minute” doses of synthetic folic acid

in sprue does not indicate which of these possibilities is responsible for the

Ioor effect of dietary folic acid, but it produces strong circumstantial cvi-
(knee that much of folic acid-like activity found in the diet may be of little

value to man.

Man’s daily requirement for folic acid has not been definitely established

and tropical sprue is not the ideal disease for study of this need. However,

the ability of “minute” amounts of folic acid to induce hematologic and

clinical response in patients who absorb the vitamin poorly and seldom

respond to diet indicates a need for reappraisal of man’s daily requirement

for folic acid. The use of microdoses in patients with pure folic acid de-

ficiency should provide a more accurate index of man’s daily requirement.

SUMMARY

A therapeutic trial with “minute” and “titrated” doses of folic acid was

performed in 30 patients with the megaloblastic anemia of tropical sprue.

Eleven patients responded hematologically to 25 i�g. daily doses of the

vitamin; nine patients responded to “titrated” doses ranging from 75 to 250

itg. daily. Eleven patients failed to respond to either “minute” or “titrated”
doses of the vitamin. The implications and possible reasons for the success

or failure of microdoses of folic acid in sprue were discussed.

SUMMARIO IN INTERLINGUA

Un essayo therapeutic con “minuscule” e “titrate” doses de acido folic es-

seva effectuate in 30 patie�ites con anemia megaloblastic de sprue tropic.

Dece-un patientes respondeva hematologicamente a doses diurne de 25 i-tg.
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del vitamina; novem reageva a doses titrate de inter 75 e 250 i�g per die; e 11

non respondeva a doses “minuscule” e non a doses “titrate”. Le signification

e le possibile causas del successo o non-successo de microdoses de acido folic

in casos de sprue tropic es discutite.
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