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OF RIBOFLAVIN AS AN INDEX OF the hospital diet. The nutritional contents of foods

were calculated from the tables supplied by U.S.

RIBOFLAVIN DEFICIENCY Agriculture Research Service (1963).

Fatima Nizami and Sarwar J. Zuberi

Results
Abstract 3 : . .
The daily intake of protein and riboflavin
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The urinary excretion of riboflavin and and six hours excretion of creatinine and ribo-
its relationship to protein and riboflavin flavin 1 healthy subjects and patients with renal
mntake and creatinine excretion was studied disorders 1s shown in Table I and II.
i 13 healthy subjects and 13 patients with
actite or chronic renal 613531‘5_& i h_ﬂ r1bof lﬁ"‘fm Table I: Excretion of Creatinine & Riboflavin and the Intake
excretion was normal in individuals with of Portein and Riboflavin in Healthy Subjects

adequate protein and riboflavin intake and

If'rijﬂl .ﬂ?iflﬂi Er?ﬂtlﬂﬁ}e, E??Iﬁs n{iP::%_l ' lﬂvﬁsﬁ Intake of  Intake of  Excretion of Excretion o
relationsimp  was goservea between the No. of  riboflavin  protein Creatinine  riboflavin
excretion of creatmme and riboflavin. Low subjects  (mglday)  (gm/day) (mglhours)  (Mcglgm
protein intake diminished the utilization Creatinine)
and thus increase >xeretion of ribo- )
and thus incre %E'fd- the ex etion of _I'ﬂ}ﬂ_ Normal 0.83 50 & 200—500 S0—269
flavin. The subclinical riboflavin deficiency range
in Pakistan may be due to low protein rather - e,
than low riboflavin intake, As the excretion 1 ].d 50 320 312
of riboflavin in the urine is affected by diet ‘32 ig ‘;‘é ggg %ﬁg
and the adequacy of renal function, therefore, 4 1.9 30 570 39
to determine the actual frequency of the 5 .39 40 352 293
riboflavin deficiency serum levels should be g }gg ;Fg ﬁgg Iig
estimated. ' !
8 1.06 40 520 187
; 9 1.06 40 475 127
introduction 10 1.06 40 504 137
Subeclinical riboflavin deficiency has been E}, l'gﬁ ﬁg ggg 235'
observed n Pakistan. Biochemical data on ribo- 13 1.5 62 364 100
flavin excretion 1n urine showed deficient and low -
levels mn 7.6% of cases m urban and 2.2% in
rutal areas. (Pakistan. Nutr. Survey of West Table I1: Effect of Protein Intake on the Excretion of Crea-
Pakistan, 1970). Riboflavin 1s released when tinine & Riboflavin
protein reserve 1s depleted and stored when 1t 1s
replenished (Najjar et al., 1944; Horwitt et al., _
1950). This prelmmary study was undertaken to Excretion  Excretion
determine the effect of protein intake and 1m- Dise Igfﬁ% of fgmff.ﬂf o “;f : R'f’?; :

. - i S ——— - iseases thoflavin. Protein  Creatinine Riboflavin
pairment of renal function on urinary excretion of (mglday) (Glday) (me 6 hrs) (Meglam
riboflavin. Creatinine)
Material and Method Nephrotic 0.92 50 220 151

. _ . o ‘ Syndrome 1.4 90 580 150

The urinary excretion of riboflavin was 1.4 90 1288 27

determmed in 13 apparently healthy subjects 1.4 20 234 153

from various S0CI0-€CONOMIC  groups ElTl:Ld 15 Resies a5 0.72 20 168 404

patients with acute and chronic renal diseases Chipitic 0.72 20 132 712

referred from the Department of Nephrourology, Renal Failure 0.69 20 301 33

Jinnah Pestgraduate Medical Centre, Karachi. 0.69 20 369 92

| . . e 0.69 20 810 74
PMRC Research Centre, Jinnah Postgraduate Medical ;

Centre, Karachi-35 (pakigmﬁl)‘ . Miscellaneous 0.72 40 492 136

Chronic 0.69 40 475 253

‘ _ | Nephritis 2 0.72 40 540 31

Six hours urine specimens were collected Hypertension 2 (.72 40 203 246

in amber coloured glass bottles. Hydrochloric
acid was added as a preservative and the speci-

. - " T . : : Pt SO Y v g KT 5 = - : ﬂ
mens were kept in a refrigerator until analysed. Creatinine excretion was normal in 11(85%)

The analysis for riboflavin was done by flouro- F’f*d high ”"12'(15%) hﬂﬂlth}i subjects (Table 11T).
metric method (U.S. ICNND, 1963) and crea- Both the subjects were on low calorie intake and
" . " ) % } -:T LT 2 . :I'. ’ % e >

Data on the intake of protein and riboflavin
was collected from the normal subjects through
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Table 11 shows the effect of protein and ribo-
flavin intake on the urmary excretion of creatinine
and riboflavin i patients with renal disorders.
Urinary riboflavin excretion was low in 1 patient
with nephrotic syndrome and two with chronic
renal failure and high in 2 patients with renal
fatture.

A negative correlation was observed between
creatinine and riboflavin excretion in both patients
and controls as shown in the accompanying
figure, when creatinine excretion increases the
riboflavin excretion 1s dimmished.
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Fig: Relationship of Creatinine and Riboflavin Excretion

Table I11:
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Discussion

The storage of flavoprotemn decreases early
in the course of protein starvation (Horwitt 1966:
Unna et al, 1944; Muntwyler et al., 1950).
Adequate intake of protemn is necessary for
utilization of riboflavin and of riboflavin for
utilization of protein (Bro-Rasmussen, 1958;
Czackes and Gugenhiem, 1946; Sarett and
Perlzweig, 1943; Oldham et al, 1947). The
results obtained n healthy subjects show that
excretion of riboflavin was normal in individuals
on adequate protein intake. The creatinine
excretion was high m 2 healthy subjects. One of
them had a low calorie but an adequate protein
and riboflavin intake and normal riboflavin
excretion while the other had a low calorie and
low riboflavin intake and diminished riboflavin
excretion. Low calorie intake leads to breakdown
of endogenous proteins and thus raises creatinine
excretion without aftecting the urinary riboflavin

levels (Pollak and Bookman, 1951).

Increased excretion of riboflavin was seen in
two patients with renal failure who were on low
protein intake indicating that diminished protein
intake reduces the retention of riboflavin excretion.
Excretion of riboflavin was normal in 3 patients
with nephrotic syndrome, one with renal failure
and 3 with other renal disorders. Reabsorption
of protein was probably adequate in these cases
as shown by normal excretion of creatinine.

The excretion of riboflavin was low in 2
patients with chronic renal failure, one with
nephrotic syndrome and 1 patient of chronic
nephritis with proteinuria. This may be due to
diminished renal clearance as the riboflavin is
not only excreted by glomerular filtration but
also by renal tubular secretion (Levy and Jusko,

Intake of Protein and Riboflavin and Excretion of Creatinine and Riboflavin

Intake of RzEJ Intake of Lxteretion of creatinine Excretion ;S'f Rib.
mglday[Mean  Protein mgl6  hours MeglG. Creatinine
No of (Range) Glday |-
Groups Subjects Mean Normal Low High Normal Low High
(Range)
Healthy Subjects 13 1.02 38.5 11(85%) — 2(15%) | 11(85% 2(159%) —
(0.7—1.5) (30—62)
Nephrotic Syndrome 4 1.28 80 | 3(75%) @ — 125%) | 3(75%) 125%)  —
Renal Failure 5 0.70 20 2(40%)  2(40%)  1(209,) 1(20%)  1(20%)  2(40%)
(0.69—0.72)
Miscellaneous
_ (Chronic Nephritis 4 0.71 40 3(75%) = 1(21%) 3(759% 1(25%) —
Hypertansion
Jaundice with
Obliguria)
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1966; Rennick, 1960). Riboflavin excretion was
normal in all but one patient in the miscel-
laneous group who had proteinuria and increased
excretion of creatinine.

The exact frequency of riboflavin deficiency
in Pakistan 1s not known. The survey figures are
based on urmary excretion of riboflavin which
is affected by protemn and calorie intake and
adequacy renal function and thus 1s of limited
value. It 1s therefore suggested that serum ribo-
flavin levels should be estimated in apparently
healthy subjects to determine the normal levels
of serum riboflavin and the extent of subclinical
deficiency.
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