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: Dark red urine is seen in cases of porphyrinuria, hemoglobinuria,

hematuria,- bilirubinuria, alkaptonuria, myoglobinuria and following
the ingestion of certain foods* (containing coloring material such as
rhodomine B or beets) and drugs (antipyrin and pyridum etec.). Of
these only hemoglobinuria, hematuria and myoglobinuria give positive
results when the benzidine or guiaic test is given. If erythrocytes are
not seen in a dark red, benzidine positive urine then myoglobinuria
or hemoglobinuria should be considered. For gross differentiation
of these two conditions, the color of the patient’s serum would be
helpful. Hemoglobin before appearing in the glomular filtrate must
first have saturated the available haptoglobin. Thus its concentration
must be more than 100 to 150 mg per cent which could be detected
by the naked eye in the serum if hemoglobinuria is present. However
myoglobin will appear in the urine at serum concentrations of 15 to
20 mg per cent. In this concentration myoglobin can not discolor the
serum so that it will be clear while the urine is pigmented.

Myoglobinuria may sometimes be detected following ischemic
- peripheral vascular disease? (such as arterial occlusion, a beat-
ing,* crushing injuries, burns with destruction of the big muscle
mass, * convulsive attacks® (or electro convulsive therapy), barbi-
turate or alcohol intoxication,® or severe physical exercise.” It may
also be observed in the course of Haff’s disease,’ McArdle’s syndrome ®
mycsitic states,” muscular dystrophy ° and idiopathic paroxysmal
myoglobinuria.!! - *°

The last condition is a rare disorder of unimown etiology,
characterized by episodes of pain, weakness of the muscle, and occur-
rence of myoglobin in the urine. The precipitating factors in pa-
tients with this syndrome are often relatively mild exercise and or an
infection.!* Starvation and even a low carbohydrate diet may also
trigger off an attack.! 1 ***
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Physical Examination : At the time of admission he was a well developed,
well nourished, robust young man. Temperature 37°C, pulse rate 80 and blood
.pressure 120/80. Besides relative hypertrophy of the leg muscles, physical exami-
nation was within normal limits. ’

TABLE 2

THE RESULTS OF BIOCHEMICAL DETERMINATIONS IN THE
SERUM BEFORE AND AFTER ATTACKS

First Examination Second Examination
Pre Post Pre Post
NPN 40 mg % 40 mg % 52 mg %
Bilirubin 7.0 mg % 0.6 mg % (0.2)| 0.9 mg % 0.7 mg %
: (D :0.3) (D: 0.2) (D: 04) (D :0.3)
Creatin 0.33 mg % 022 mg %] 0.1 mg % 0.2 mg %
Creatinin 0.8 mg % 1 mg % 1mg % 11 mg %
Potassium 4.2 mEq/L - 3.9 mEq/L/| 3.6 mEq/L 4 mEq/L
Cco, 26.5 mEq/L 23.5 mEq/L| —o e
Chloride 109 mEq/L . 109 mEq/L —_—
SGOT 30 u 282 u 31 u 200 u
SGPT 24 u 46 u 24 u 27 u -
Phosphorus 4.2 mg % —_— —_— —_—
Protein 6.8 gm % o 7.9 gm % __
(Alb : 4.6) (Alb : 5.3)
Thymol 13 u —_— —_ —_—
CCF ++++ _— +++ +++
Lactic acid —_— _ 15.5 mg % 24.1 mg %
Cholesterol 182 mg % —_— —_— —_—
Calcium 10.2 mg % —_— 12 mg % —

Laboratory Examination: hemoglobin 13.05 gm per 100 ml, a white blood
cell count of 6000 cmm ‘with 76 per cent neutrophils and 24 per cent lympho-
cytes. Platelets were adequate on the smear and a sedimentation rate (Wint-
robe) of 10 mm in the first hour was observed. Direct and Iindirect Coombs’

test and VDRL were negative.

Since the discharge of this patient from active duty depended on our
report, he was given the exercise tolerance test twice, each time until an attack
was noted. The results of pre and post attack urine examination, arnd serum
chemical changes are listed in Tables 1 and 2.

His hemoglobin starch gel pH: 8.6 (Tris- citric acid) and agar gel pH:
6.45 (citrate-phosphate) electrophoresis did not reveal any abnormal com-
ponent. Haptoglobin (type 1-2) was present before and after attack. Chest
X-ray and IVP were normal. Serum electrophoresis and ECG did not show
any difference after attack, nor did the serum color,
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cent ammonium sulfate concentration but that myoglobin will not.
There have been at least two reports in which Blondheim’s test failed
to support a diagnosis of myoglobinuria which was subsequently
proved by more sensitive techniques such as spectrophotometry,
electrophoresis and ultracentrifugation.’” ?®* In our case using
Blondheim's technique, the urinary pigment was easily proven to
be myoglobin. The starch gel technique seems to be more sensitive,
and with appropriate stains for heme pigments (benzidine stain),
is a convenient and satisfactory method for confirming diagnoses
and differentiating between the types of myoglobin present in the
urine.’ #* Although spectrophotometry is a suitable method for the
diagnosis of myoglobinuria it does not differentiate between fetal
myoglobin and adult myoglobin, however the starch gel technique
does.*

In our patient, using starch gel electrophoresis, at least three
benzidine positive bands were separated. The largest component was
slower than hemoglobin, the other bands faster. In the case of the
patient reported by Kossmann et al, four bands were demonstrated
in the urine using starch gel electrophoresis.’* The urinary pigment
of our patient showed an absorption curve characteristic of oxy-
myoglobin with an alpha peak at 582 and a beta peak at 542 mp.? 2°
Normal muscle phosphorylase activity is enough to differentiate this
case from McArdle's disease.

As stated above, the patient’s serum stayed coloriess during or
after attacks. The bindings of myoglobin by haptoglobins has also
been shown by Lathem.?* Neither hemoglobin nor myoglobin will
appear in the urine until the plasma binding capacity is exceeded
ding capacity of haptoglobin is less than 25 mg per 100 ml and the
and unbound pigment is presant in the plasma. The myoglobin bind-
ing capacity of haptoglobin is less than 25 mg per 100 ml and the
pigment will not color the plasma up to the concentration of 40 mg
per 100 ml. For that reason myoglobin will appear in the urine before
it is visible to the naked eye in the plasma.

The etiologic factors in paroxysmal myoglobinuria have not been
defined. Recently, several authors have given some data to support
the hypothesis that the disease in at least some of the cases is due
to an abnormality in the myoglobin molecule.”’ 1 17

Fetal myoglobin exists normally during the first six months
of life and is replaced by the adult form shortly thereafter just as
fetal hemoglobin is replaced by adult hemoglobin.” Perkoff found












