
The Urinary Excretion of Orally Administered Tritium-

labeled }‘olic Acid as a Test of Folic Acid Absorption

By FREDERICK A. Kuis�nn�

I HE ABSORPTION of folic acid occurs primarily in the proximal small

intestine and is thought to be mediated, in part at least, by an active

transport 2 l)iminished absorption of folic acid commonly oc-

curs in disease characterized by diffuse atrophy of the jejunal mucosal villi,

such as idiopathic steatorrhea ( non-tropical sprue, gluten enteropathy ) and

tropical sprue� and may occur occasionally in diseases involving the jejunal

submucosa, such as lymphoma.4

Previous studies of tolic acid absorption have utilized microbiological

technics to assay folic acid concentrations either in the serum or urine of

subjects following an oral test dose of the vitamin. Chanarin and co-work-

ers3’5 have favored the assay of serial changes in hourly serum folic acid

concentrations, whereas Girdwood and co-workers#{176} have advocated assay of

the urinary excretion of folic acid following the oral test dose. Although both

of these technics have been shown to be reliable tests of folic acid absorp-

tion, they have the disadvantage of requiring elaborate microbiological

technics for assay and, in addition, provide little quantification of the de-

gree of malabsorption.

Recently tritium-labeled folic acid ( H3FA ) has become available,7 and

balance studies using this isotope have been reported in detail by Ander-

son, Belcher, Chanarin, and Mollin.8 When an oral test dose of H3FA of 40 j.tg.

per Kg. body weight was employed, control subjects were found to excrete,

on the average, three times as much radioactivity in the urine as patients

with idiopathic steatorrhea. The urinary excretion of radioactivity was en-

hanced in both control subjects and, to a lesser degree, in patients with mal-

absorption when an injection of non-radioactive folic acid was given following

the oral tracer dose. Under these circumstances, control subjects excreted

more than 28 per cent of the oral dose in the urine, whereas the majority

of patients with idiopathic steatorrhea excreted less than 25 per cent.

The purpose of the present study is to further evaluate the H3FA urinary

excretion test as an index of folic acid absorption in a variety of disorders of

jejunal absorption. The results have been compared with the folio acid

absorption test based on the microbiological assay of serial serum concentra-

tions, as well as a number of other tests of jejunal absorptive function.
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THE H3FA URINARY EXCRETION TEST 827

METHODS AND MATERIALS

Absorption studies were performed on 40 subjects, listed in table 1#{176}The subjects have

been divided into two groups based on the presence or absence of evidence of intestinal

malabsorption as manifested by an abnonnal jejunal biopsy and/or subnormal absorption

of either xylose or I’31-labeled fat. These studies were not performed in three subjects

(Cases 15, 22, and 30 ), and the evidence of intestinal malabsorption is based on ab-

normal carotene, calcium, or protlirombin values and a 4+ reaction with Sudan III

for fecal fat.
Group I. This group of 15 subjects had no evidence of intestinal malabsorption and

includes eight “control” subjects, four patients with pernicious anemia, and three patients

with lymphoma. “Control” subjects were patients Ofl the medical wards with localized

neoplasrn or other medical disorders unrelated to the gastrointestinal tract or liver.

Group II. Twenty-five subjects were found to have evidence of intestinal malabsorp-

tion, including eight patients with idiopathic steatorrhea, five with tropical sprue, four

with regional enteritis, two with pancreatic insufficiency, two with scieroderma, and one

patient each with Whipple’s disease, lymphoma, carcinoid tumor, and amyloidosis in-

volving the small intestine.

Tritium-labeled folic acid (H3FA ) with a specific activity of 1 17 nic./mM was oh-
tamed from the Radiochemical Centre, Amersham, England. Stock solutions were pre-

pared by the addition of sufficient non-radioactive folic acid and distilled water to pro-

duce a solution containing 0.2 mg. folk acid labeled with 20 jtc. radioactivity per ml.

An oral dose of 40 �tg. folic acid per Kg. body weight was consistently employed and was

prepared by the addition of appropriate amounts of non-radioactive folic acid and water

to 1 ml. of the stock solution to bring the total volume to 21.0 ml. Twenty ml. of this

solution were given to the patient and 1 ml. retained as a standard for radioactive assay.

All patients studied had been previously “saturated” with 15 111g. of parenterally adminis-

tered folic acid ( Folvitef ) daily for 3 days; the absorption study was carried out 36

hours after the last injection. The procedure differed from that reported by Anderson et al.8

in that the “flushing” parenteral dose of 15 tug. folic acid was given 3 hours after the oral

dose of H:�FA in order to permit microbiological assay of hourly serum samples. As has

been noted previously by others,8” the amount of radioactivity excreted in the urine did

not appear to he significantly influenced by varying the time of “flushing” from a period

of from 3 hours before to 3 hours after the oral dose of H:�FA. Urine samples were col-

lected in 3-hour aliquots from 0-12 hours and in a single sample from 12-24 hours. Assay

of urine radioactivity was carried out as described by Anderson et al.8

Folic acid activity in the hourly serum samples taken after the oral test dose was meas-
tired with Streptococcsu faecalis as described by Chanarin, Anderson, and Mollin,3 with

the exception that the basal medium used was similar to that described by Waters and
Mollin.1#{176} This medium, which is similar to that described by Baker et al.’1 with the ex-

ception that tryptophan has been deleted, was found to support the growth of Str. faecalis.

Only peak serum levels are reported : these were usually observed in the 1-hour sample.

Peak serum Str. faecalis folate levels of more than 40 mjtg./ml. have been measured in

normal subjects.3

Folic acid deficiency was detected by measuring serum folates, principally 5-methyl-

tetrahydrofolic acid, with the Lactobacillus easel assay12 using a modification1#{176} of the

method introduced by Baker, Herbert, and their colleagues.11 Normal values for this assay
range from 5.0 to 18 mpg/mI.

Serum vitamin B1, levels were assayed with I,actobacillus leichmannii;13 normal values
in this laboratory range from 80 to 300 pp.g./ml. Vitamin B1, absorption was measured

#{176}Foursubjects (Cases 1, 18, 21, and 38) were studied by the author while at the

Hammersmith Hospital, London, England, and he is indebted to Drs. David Mollin and
C. C. Booth for permission to include these cases in this series.

Generously supplied by Dr. Virgil A. Place, Lederle Laboratories, Pearl River, N. Y.
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628 FREDERICK A. KLIPSTEIN

Table 1.-Studies of Foiw Acid Deficiency and Absorption

_______________ ____________________ - After oral dose of 40 gig. H’FA/Kg.

Serum Peak Serum
L. casei H3FA Urine Folic Acid

Case Folate Excretion Level
No. Diagnosis m�tg�/mL %of oral dose m�g./m1.

1 #{176}Idiopathic steatorrhea 0.7 1.9 0

2 #{176}Lymphoma 2.0 2.5 1.2

3 #{176}Jdiopathic steatorrhea 2.9 3.0 3.7
4 #{176}Idiopathic steatorrhea 1.6 3.6 0.4
5 �I&opathic steatorrhea 3.9 2.4

6 #{176}Tropical sprue 1.6 4.9 3.6

7 #{176}Scleroderma 8.4 7.0 32.7

8 #{176}Tropical sprue 2.0 8.0 9.6

9 #{176}Regional enteritisf 6.7 9.1 47.9

10 #{176}Idiopathic steatorrhea 3.2 10.2 2.7

11 #{176}Whipple’s disease 3.6 12.1 27.0

12 #{176}Tropical sprue 4.4 13.6 23.9

13 eldiopathic steatorrhea 6.4 13.7 63.8
14 #{176}Tropical sprue 3.2 14.0 6.1

15 #{176}Postpancreatectomy 8.8 16.5 5.2
16 #{176}Carcinoid tumor of SI 16.7

17 #{176}Scleroderma of SI 15.6 18.2 5.2
18 #{176}Idiopathic steatorrhea 1.3 19.3 66.0

19 #{176}Reg�onal enteritis 8.0 22.1 37.5

20 #{176}Idiopathic steatorrhea 22.3

21 Pernicious anemia 26.0 47.0

22 #{176}Regional enteritis 27.6 71.8

23 #{176}Tropical sprue (treated ) 15.4 28.0 64.0

24 #{176}Regional enteritis 2.3 28.5 40.3
25 Pernicious anemia 14.8 29.8 82.6

26 Control 20.0 30.0 43.1

27 Lymphosarcoma 7.0 31.7

28 Control 35.0

29 Control 36.2 76.0

30 #{176}Chronic pancreatitis 38.0

31 *Amyloid of SI 5.3 38.7 96.0

32 Control 1 1.6 39.6 44.3

33 Control 39.8

34 Control 7.2 40.0 49.3
35 Lymphosarcoma 24.7 43.8 71.8

36 Pernicious anemia 26.4 44.6

37 Control 49.4

38 Pernicious anemia 32.0 52.0 98.0

39 Control 55.9

40 Hodgkin’s disease 14.6 57.8 46.7

#{176}Signifies Group II, patients with intestinal malabsorption.

Extensive jejunal resection.

by the Schilling test;34 all values reported are for a 24-hour urine collection following
an oral test dose of 1 pg� Co00B12 with intrinsic factor unless specifically noted.

Fat absorption was studied with 1131-labeled triolein as described by Malm, Reemtsma,

and Barker;15 with this technic normal subjects are found to have peak serum values

in the range of 11-18 per cent of the administered dose within 2 to 6 hours after ad-
ministration of the oral test dose. Xylose excretion studies and serum carotene determina-

tions were carried out according to published methods.16’17
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Fig. 1.-The urinary excretion of H3FA (vertical bars) and peak serum folio acid

levels following an oral dose of 40 pg/Kg. in patients with idiopathic steatorrhea

and untreated tropical sprue, and eight controls. Subnormal peak serum folic acid

levels are concentrations below 40 mpg./ml.

Jejunal biopsies were taken from the upper third of the jejunum, utilizing either the

Crosby capsu1e1� or Rubin tube,’” and were evaluated under the dissecting microscope2#{176}

a5 well as histologically.

RESULTS

The results of folio acid absorption studies are given in table 1 and figure

1; other hematologic and absorption studies performed on subjects in Group

11 are presented in table 2.

The excretion of H3FA in the 15 subjects of Group I who had normal in-

testinal absorption ranged from 26.0 to 57.8 per cent of the oral dose, with a

mean of 40.7 per cent. H3FA urinary excretion ranged from 30.0 to 55.9 per

cent in eight control subjects; from 26.0 to 52.0 per cent in four patients with

pernicious anemia; and from 31.7 to 57.8 per cent in the three patients with

lymphoma. Peak serum Str. faecalis folate levels were studied in nine subjects

and found to be greater than 40 mpg./ml. in every instance. Serum L. casei

folate levels were within, or above, the normal range in all of the ten cases

assayed.

The urinary excretion of H3FA in the group of 25 subjects in Group II with

iroven intestinal malabsorption ranged from 1.9 to 38.7 per cent, with a mean
of 15.3 per cent. The H3FA urinaiy excretion was less than 26 per cent, the

lower limit observed in subjects in Group I, in 20 patients. Of the five patients

with H3FA excretions greater than 26 per cent, three (Cases 22, 23, and 24)

had H3FA excretions below all but one subject in Group I. All five of these

patients had normal peak serum Str. faecalis folate levels. The urinary excre-
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Fig. 2.-The incidence of serum folate deficiency in subjects with normal and
impaired folic acid absorption as measured by H3FA urinary excretion (vertical bars)

and serum folate levels (normal 5-18 mpg/mi.).

tion of H3FA appeared to be most severely depressed in patients who had

the most severe clinical, biochemical, and radiologic evidence of malabsorp-

lion ( table 2 ) . This was particularly evident in those 10 subjects ( Cases 1-

10) who excreted less than 10.2 per cent of the oral H3FA test dose; eight of

these patients had flat serum Str. faecalis folate absorption curves and seven

had subnormal serum L. casci folate levels indicating folic acid deficiency.

Concomitant determinations of H3FA urinary excretion and peak serum

Str. faecalis folate levels measured by microbiological assay were performed

in 31 subjects ( table 1, fig. 1 ) . The results correlated �vell in all but three

subjects ( Cases 9, 13, 18 ) , all of whom had subnormal urinary excretion of

H3FA and normal peak serum Str. faecalis folate levels. Serum L. casei folate

levels were assayed in 29 patients (fig. 2). Subnormal levels were observed in 11

of 17 patients with malabsorption who had decreased excretion of tritiated folio

acid. None of the six patients with malabsorption who had normal serum

L. casei folate levels had received folic acid therapy prior to being studied.

Four of these six patients had peak serum Str. faecalis levels greater than 32

mpg/mI. Of the 11 subjects studied who had normal H3FA excretion, only

one ( Case 24 ) had a subnormal L. casei folate level; folate deficiency was

considered to be on a nutritional basis in this patient.

Idiopathic steatorrhea. The amount of radioactivity excreted in eight patients

with idiopathic steatorrhea ranged from 1.9 to 22.3 per cent with a mean of

9.7 per cent. All five patients with complete villous atrophy had H3FA excre-

tion values below 10.2 per cent, very low peak serum Str. faecalis folate levels,

and serum L. casei folate values were subnormal in all four of the untreated

patients so studied. H3FA excretion in the other three patients (Cases 13, 18,

and 20), two of whom were shown to have partial jejunal atrophy, ranged
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THE H3FA URINARY EXCRETION TEST 631

from 13.7 to 22.3 per cent; peak serum Str. fuecalis folate levels were normal

in the two patients so studied. Case 18 had a megaloblastic anemia on the

basis of folio acid deficiency; however, the severe anemia of Cases 13 and 20

appeared to be primarily due to iron deficiency ( serum iron levels were 30

to 48 �g. per cent, respectively ) rather than folio acid deficiency.

Tropical sprue. Four patients with untreated tropical sprue had H�’FA cx-

cretions of from 4.9 to 14.0 per cent of the oral test dose, with a mean of 10.1

per cent. All four patients had evidence of combined malabsorption and de-

ficiency of folio acid and vitamin B12. Three patients presented with a megalo-

blastic anemia; however, one patient ( Case 8 ) surprisingly had a normal

hemoglobin despite evidence of combined folic acid and B12 deficiencies.

A fifth patient with tropical sprue ( Case 23 ) presented initially with a

megaloblastic anemia on the basis of vitamin B12 malabsorption and deficien-

cy. Absorption studies were not performed on this patient until after 2 months

of treatment at which time folio acid absorption studies were normal and

absorption defects appeared to be limited to xvlose and Co#{176}#{176}B12.

Regional enterilis. All of the four patients studied had radiologic evidence

of jejunal involvement as well as evidence of impaired intestinal absorption

( table 2). Subnormal H3FA excretion (9.1 per cent) was noted in Case 9, a

patient who had undergone extensive jejunal resection and by-pass, inter-

mediate H3FA excretion ( 22.1 per cent ) in one patient and borderline-normal

H3FA excretion ( 27.6-28.5 per cent ) in two patients. Peak serum Str. faecaiis

folate levels were low-borderline (37.5 to 47.9 mitg./ml.) in three patients

and normal in one. Folate deficiency was present only in Case 24 and was

considered to be on the basis of a nutritional deficiency.

Submucosal disease. Both cases of scleroderma studied showed radiologic

and biochemical evidence of severely disturbed jejunal function; jejunal biopsy

in one case showed shortening and broadening of the villi as well as sub-

mucosal fibrosis. Both H3FA urinary excretion and microbiological assay of

peak serum Str. faecaiis folate level demonstrated markedly impaired ahsorp-

tion of folic acid. Neither case WaS folate deficient. Subnormal urinary ex-

cretion of H3FA and peak serum Str. faecalis folate levels were observed in

the single patient studied with \Vhipple’s disease ( Case 1 1 ) , carcinoid tumor

of the small intestine (Case 16), and lvmphomatous involvement of the small

intestine ( Case 2 ) . Excretion values of H3FA and peak serum Str. faecalis

folate levels which were well within the control range were observed in a

patient with biopsy-documented amyloidosis of the small intestine ( Case 30).

The effect of saturation tvith purenteral folic acid on the urinary excretion

of H3FA. The results reported in table 1 are from studies of the urinary cx-

cretion of H3FA of subjects who had received parenteral saturation with 15

mg. folio acid 2, 3, and 4 days prior to the absorption study. Some observa-

tions were made on the effect of this preliminary saturation on subjects with

either vitamin B12 or folate deficiency by studying H3FA urinary excretion

both before and after saturation in three B12 deficient patients with pernicious

anemia, and three folate deficient patients with idiopathic steatorrhea. The

results are summarized in table 3. Prior to saturation, H3FA excretion was
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634 FREDERICK A. KLIPSTEIN

Table 3.-The Effect of Preliminary Saturation with Parenteral Folic Acid on
the Excretion of H�FA in the Urine

H’FA Excretion
Peak Serum

Serum Serum before after Folic Acid
Case Hb Bone B12 Folate saturation saturation Level
No. Diagnosis Gm. % marrow �g./m1. m�g./ml. % of oral dose m�tg./ml.

21 Pernicious 7.8 megalo- 15 5.2 26.0 47.0

anemia blastic

36 Pernicious 7.5 megalo- 26.4 11.4 44.6

anemia blastic
38 Pernicious 82 megalo- 60 32.0 21.3 52.0 98.0

anemia blastic

1 Idiopathic 10.2 megalo- 250 0.7 1.5 1.9 0.0

steatorrhea blastic

3 Idiopathic 11.2 megalo- 2.9 3.0 3.2 3.7
steatorrhea blastic

18 Idiopathic 8.9 megalo- 330 1.3 6.0 19.3 660

steatorrhea0 blastic

0Part ial villous atrophy.

subnormal in all three patients with untreated peinicious anemia, the values

ranging from 5.2 per cent to 21.3 per cent. Following parenteral saturation

with folio acid, H:3FA excretion rose to normal in each instance, ranging from

26 per cent to 52 per cent. Peak serum Str. faecalis folate levels were greater

than 40 m�cg./ml. following saturation in the two patients so studied. In con-

trast, all three patients with idiopathic steatorrhea excreted subnormal

amounts of H�FA before as well as after saturation. Prior to saturation, H3FA

excretion ranged from 1.5 per cent to 6.0 per cent, whereas following satura-

tion, values were 1.9 per cent and 3.2 per cent in patients with complete vil-

Ions atrophy ( Cases 1 and 3) and 19 per cent in a patient with partial atrophy

( Case 18 ) . Peak serum Str. faecalis folate levels were very low in the first

two cases and normal in the latter.

DIsCUssIoN

The results of the present study confirm the original observations7-5 that

the urinary excretion of an oral dose of H3FA is a simple and reliable test of

folio acid absorption in subjects receiving preliminary saturation with par-

enteral folio acid and a radioactive oral test dose of 40 ,ig. FA per Kg. body

weight accompanied by a ‘-‘flushing” dose of parenteral folio acid. Under these

conditions, Anderson et al. observed urinary excretion of from 30.9 to 43.9

Pt’. cent ( mean 41.0 per cent ) of the oral H3FA dose in seven control subjects
and from 4.7 to 35.0 per cent ( mean 16.7 per cent ) in eight patients with

idiopathic steatorrhea.8 Comparable results were obtained in the present

study. Thus, eight control subjects excreted from 29.8 to 55.9 per cent (mean

40.7 per cent ) while eight patients with idiopathic steatorrhea excreted from

1.9 to 22.3 per cent ( mean 9.7 per cent).

The urinary excretion of H3FA appears to be sufficiently sensitive to dis-

tinguish malabsorption of folio acid in every subject tested. Thus, all 15

subjects with normal jejunal function excreted greater than 26 per cent of the

oral dose, while 20 of 25 subjects with jejunal malabsorption excreted less

than 26 per cent of the oral dose. Folio acid absorption was considered to be
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THE H’1FA URINARY EXCRETION TEST 635

normal in those five subjects with jejunal malabsorption who excreted greater

than 26 per cent, since all had disorders ( regional enteritis, treated tropical

sprue, pancreatitis, amyloidosis ) in which normal folio acid absorption has

been described”21’22 and peak serum Str. faecalis folate concentrations were

normal in all five subjects.

Anderson and co-workers noted a correlation between the severity of the

jejunal villous atrophy and the severity of impairment of folio acid absorption

as measured by the urinary H3FA test.8 In the present study there appeared

to be a significant correlation between the anatomical severity of the jejunal

mucosal atrophy and impairment of jejunal function as judged by reduced

absorption of folio acid as measured by both H�FA urinary excretion and the

microbiological assay of hourly serum samples as well as those biochemical

absorption studies listed in table 2. This was particularly striking in those

patients with severe malabsorption who excreted less than 10.2 per cent of

the oral test dose of H3FA. The occurrence of folio acid deficiency as detected

by subnormal serum L. casei folate levels appeared to be correlated with the

severity of folio acid malabsorption in the majority but not all of the subjects

studied.

The results of the folic acid absorption studies in this series are in ao-

cordance with previously reported studies. Malabsorption of folio acid occurs

in the great majority and perhaps in all patients with idiopathic steator-

rhea.1’3’6’2’ Subnormal urinary excretion of H�FA was noted in all eight pa-

tients studied in this series and was lowest in the five patients who had corn-

plete jejunal atrophy. Impairment of folio acid absorption is also common in

untreated tropical sprue.22 All four patients studied in this series showed cvi-

dence of folate and vitamin B12 malabsorption and deficiency. Recently, at-

tention has been focused on the role of nutritional deficiencies in tropical

Sprue.m it is of interest, therefore, to note that, although a precise nutritional

survey was not performed, all four patients appeared to have a nutritionally

adequate diet. It would seem likely that the marked impairment of folio

acid absorption was the major, and probably sole, basis of their folate de-

ficiency.

Malabsorption secondary to lymphomatous involvement of the small in-

testine is a well recognized entity.24’25 Recently, Pitney, Joske, and MacKin-

non,4 using the same microbiological technic employed in the present study,

reported subnormal folio acid absorption in five of eight patients with

lymphosarcoma studied, four of whom had clinical evidence of small in-

testinal involvement. In the present study, evidence of intestinal rnalabsorp-

lion was noted in only one of four patients with lymphoma. This patient

( Case 2) had markedly impaired folio acid absorption and was folate deficient

in addition. Moderately impaired folio acid absorption was noted in two of

four cases of regional enteritis studied, an incidence similar to that in previous

reports.2’21

Although adequate preliminary saturation with parenteral folio acid does

not appear to be necessary in all subjects, it is essential in patients with

either folate or vitamin B12 deficiency. In either circumstance, absorption
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studies without preliminary saturation may yield subnormal urinary cx-

oretion values of H1FA which may give the misleading impression of mal-

absorption of folio acid. Thus, H3FA urinary excretion was subnormal prior

to saturation in patients with untreated pernicious anemia as well as in pa-

tients with folate deficiency secondary to idiopathic steatorrhea ( table 3).

Following saturation, H3FA excretion was normal in all cases of pernicious

anemia but remained subnormal in all of the patients with idiopathic steator-

rhea. Chanarin et al.21 have demonstrated rapid serum clearance of Str.

f aecalis folate following intravenous administration of folio acid in patients

with untreated pernicious anemia, indicating a greater than normal tissue

affinity for folio acid. Herbert and Zalusky27 have recently suggested that

this apparent folic acid deficiency may be due, in large measure, to a

secondarily deranged folio acid metabolism. These workers, while confirm-

ing the rapid serum clearance of Sir. faecalis folate in vitamin B12-deficient

subjects, observed a markedly elevated serum L. casei folate level in some

oases and a slow serum L. casei folate-’ clearance in all cases. They have sug-

gested that in the vitamin B12-defioient subjects, exogenous folio acid is

rapidly converted to an L. casei-active form ( probably N5-methyl-tetrahydro-

folio acid ) which then “piles up” in the serum because vitamin B12 is re-

quired for its normal utilization. Since the urinary excretion of H3FA repre-

sents the balance between absorption. tissue uptake, and renal excretion, it

may be assumed that the low presaturation H:�FA urinary excretion values in

patients with B12 deficiency reflect a deviation of the absorbed folio acid to

the tissues. Deviation of administered folio acid to unsaturated tissues also

occurs in folate deficient patients with idiopathic steatorrhea; however, in

these patients the persistence of subnormal H3FA excretion values follow-

ing saturation is indicative of malabsorption of folio acid.

Although the H3FA urinary excretion test has the distinct advantage of

technical simplicity and appears to equal the sensitivity of the microbiological

serum assay technic, nevertheless it does have the disadvantages inherent in

any test of intestinal absorption which involves renal excretion and urine

collection. For this reason, two subjects studied were not included in this

series. Both were elderly males, one a control and one a patient with lym-

phoma, and each had renal disease with nitrogen retention. H3FA excretion

was 16.0 per cent and 18.6 per cent respectively, although workup for mal-

absorption including fat absorption and peak serum Str. faecalis folate levels

in both oases and jejunal biopsy in one case was normal. Studies of the renal

clearance of H3FA by Johns, Sperti, and Burgen have indicated that the

renal handling of folio acid for plasma concentrations greater than 10 isg.

per L. can be accounted for simply by glomerular filtration of unbound folio

acid.9 Thus it would appear likely that the reduction of glomerular filtration

associated with renal disease of a degree sufficient to produce nitrogen re-

tention may also be associated with a reduced urinary excretion of H3FA.

Chanarin and Bennett have also noted low urinary excretion of folio acid,

measured microbiologioally, in the presence of impaired renal function.28
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SUMMARY

The urinary excretion of radioactivity following an oral test dose of tritium-

labeled folio acid was determined in a group of 40 subjects which included

controls and patients with a variety of malabsorptive disorders. The results

were compared with the occurrence of folio acid deficiency, as detected by

subnormal serum L. casei folate levels, and with a variety of other tests

available for the evaluation of intestinal absorption, including the determina-

tion of folio acid absorption based on the microbiological assay of peak

serum Str. faecalis folate concentrations following the oral test dose.

The urinary excretion of H3FA in 15 subjects with normal intestinal ab-

sorption ranged from 26.0 to 57.8 per cent of the oral test dose, with a mean

of 40.7 per cent. The H1FA excretion in 25 patients with intestinal mal-

al)SOrptiOn ranged from 1.9 to 38.7 per cent, with a mean of 15.3 per cent.

Twenty patients in this group excreted less than 26 per cent. Those five pa-

tients who excreted greater than 26 per cent were considered to have normal

absorption of folio acid since absorption studies of peak serum Str. faecalis

folate levels were within the normal range.

The results of the H3FA urinary excretion test correlated well with other

parameters of intestinal absorption, particularly in the instances of severe

malabsorption, although three cases with malabsorption were observed in

which H:IFA excretion WaS subnormal and peak serum Str. faecalis folate

concentrations were normal. Folio acid deficiency was observed in 12 pa-

tients and its incidence appeared to be related to the severity of impairment

of folio acid absorption in the majority of oases.

It is concluded that the H:�FA urinary excretion test is a simple, rapid and

reliable index of folic acid absorption.

Su�1�IArno IN INTEBLINGUA

Le excretion urinari de radioactivitate post oral doses experimental de acido

folic con marcation a tritium esseva determinate in tin gruppo de 40 subjeotos,

oonsistente de subjectos de controlo e patientes con un varietate de disordines

de malabsorption. Le resultatos esseva ‘comparate con le occurrentia de de-

ficientia de acido folio, como illo es detegite per le constatation de subnormal

nivellos de folato seral ( methodo a Lactobacillus casei ) , e con le resultatos de

Un varietate de altere tests que es disponibile pro le evalutation del absorption

intestinal, inoluse Ic determination del absorption de acido folio a base del

determination microbiologic del maxime conoentrationes de folato per Strepto-

coccus fuecalis post oral doses experimental.

Le excretion urinari de acido folio a H3 in 15 subjeotos con normal absorp-

tion intestinal variava inter 26,0 e 57,8 pro cento del oral dose experimental,

con un valor medic de 40,7 pro cento. Le excretion de acido folio a H3 in 25

patientes con malabsorption intestinal variava inter 1,9 e 38,7 pro oento, con

un valor medie de 15,3 pro cento. Vinti patientes in iste gruppo excemeva

minus que 26 pro cento. In le caso del cinque patientes qui excemeva plus

que 26 pro cento, il esseva opinate que Ic absorption de acido folic esseva
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normal, viste que resultatos intra Ic region normal esseva obtenite in studios

del absorption pro le maxime nivellos seral de folato per Str. faecalis.

Le resultatos del test del excretion urinari de acido folio a H3 monstrava

un bon grado de correlation con altere parametros del absorption intestinal,

particularmente in le casos de sever malabsorption, ben que tres casos de

malabsorption esseva observate in le quales Ic excretion de acido folio a H3

esseva subnormal durante que le maxime concentrationes seral de folato per

Str. faecalis esseva normal. Carentia de acido folio esseva observate in 12 pa-

tientes, e le incidentia de illo pareva esser relationate con le severitate del

defeoto in le absorption de acido folio in le majoritate del casos.

Es concludite que le test del excretion urinari de acido folio a H3 es simple

e rapide e forni un fidel indice del absorption de acido folio.
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