


° TABLE 1
LIVER FUNCTION TESTS, SI, SIBC, Hb, Hct VALUES IN PATIENTS WITH IRON DEFICIENCY ANEMIA

Alkaline
Bilirubin Prothrom- Phosphatase Cholesterol Globulins 6,
Catalase % mg. bin Time Bodansky E/T Thymo} Albumin A/G
Age and sex Name Hb/Hcet SI/SIBC U/mg. D/T* (seconds) Units CCF SGOT mg%® Turbidity % ay @ B v Br % Liver Biopsy Clinical Diagnosis Others
9 M LB 5.45/20 12/516 67 18 3+ 26 /106 1 39 58 12.4 15.6 23 45/22 Normal [ron defi“‘““yv :“imaﬂs- FA: 3n
12 F F.A. 6.95/22 27/308 41 0,3/0.7 17 1.9 1+ 22 /118 0.8 5/2.1 Focal fatty infiltration Pica, iron deficlency anemia FA: 55
7 M M.B. 8.45/34 307417 39.5 0.3/0.5 13 1 44- 20 78/184 42.7 3.5 16.7 12.7 241 4.2/2.8 Insufficient Plca, anemia, Lung tbs.
3¢ M H.B.S. 8.5/ 33/417 34 ~ Normal Portal hypertension
2 F AU, 6.5/ 30/417 355 Veno-occusive disease Hepatomegaly
s r ss e s w u hydrople degoneration _ Hainfoeocesl menioglts
10 M A.T.S. 10/28 46/408 38 13 50 94/154 1.3 6.2/1.9 Normal Portal hypertension, anemia
5 M HC 6.2/ 64/387 37 13 4 60 75 323 2.8 124 247 2778 31/26 Normal %f:;‘gayﬁ‘:g:;f:‘”e“"meg‘“y' Cut+: T5FA:10
3 F G. A, 6.2/20 16/362 39.6 0.3/1.3 19 10.3 3+ 134 60/340 2 41 1 16 13 23 3.5/3.5 Tnsufficlent Anemia Cut+: 60 FA: 1
4 M HE 6.34/ 26.7 0.3/0.7 17 26 08 31/37 MId fatty infiltration gnﬂ:cay?;pte;tt Infectlon,
6 M c.0. 6.65/ 32/279 32.7 0.4/0.6 18 44 20 /54 88 3.1/6.8 Cloudy swelling Kala-Azar, bronchitis, hypersplenism
13 P N.S. 6.95/26 18/487 484 14 : 3+_ 20 /1562 13 5/2.3 Anemia FA: 18
5 ¥ A.O. 6.95/24 37/437 37 0.3/0.6 13 1.6 i+ 12 /164 25 39.8 4.5 14 19.6 22.1 3.7/2.7 Normal Anemia, thrombocytopenia Cut+: 100
3 F N.T. 4.65/16 40/350 214 0.4/0.7 19 1+ 28 38/68 14 25/2.2 Normal Anemia Cu++: 82
19/12 F E.K 5.15/24 314 0.2/0.5 16 8.3 1+ 18 68/116 4.8/22 Mild cloudy sweliing Anemia, Rickets
11 M Y.S. T4/ 33/445 373 13 4.6 42 118/166 23 5.7/2.6 Hydropic degeneration Anemla, Hepatosplenomegaly FA: 20
1 M H.G. 5.45/ 44/450 12.2 3+ 8 /128 25 4.8/2.2 Mild hydroplc degeneration Anemia, Pica, Hepatosplenomegaly
10 F D. Y. 8.65/31 507417 345 16 19 16 38/86 2.3 5.2/ Normal Anemia, Hepatosplenomegaly, pica
14 F E.O. 8.15/ 26/417 43 - 1.7 3+ 8 /122 43 3 8 13 32 4.8/2.7 Normal Anemia
M A.C. 7.5/27 44.6 Precirrhotic changes Nephrotic syndrome
3 F UK 6.5/ 56.5 . Cloudy swelling Anemia
11 M MK. 6/ 40.9 Cloudy swelling Anemia Cut+: 66 um
8 F 8.0. 9.6/ 107/308 41.3 16 14 6 /285 11 52.7 36 18.3 13.6 115 5.3/1.9 Mild periportal fib, Myocarditis, convulsion microcephaly
3 P N.D. 9.20/ 92/310 143 17 14 24 50/78 19 4.2/28 Congestion Heart failure
* Biliruhin D/T = Direct/Total @ Cholesterol E/T = Ester/Total ® F, A.=Folic acid mp/nll

»8 Cu++ = Copper =y %




TABLE 2

CATALASE ACTIVITY, LIVER FUNCTION TESTS, SI, SIBC, Hb, HCT AND BIOPSY RESULTS IN CONTROL PATIENTS WITHOUT ANEMIA

Alkaline
Bilirubin phosphatase Cholesterol i
mg % Prothrom- Bodansky CCF SGOT SGPT E/T
Age and sex  Name Hb/Hct SI/SIBC  Catalase D/T bin time Units mg % A/G ! Liver Blopsy Clinical diagnosis Others
8 M AS 13/ 208/488 18.7 2.6/3.5 52 6 3+ 180 /112 3.3/38 Clrrhosis Wilson Cirrhosis Cu: 40 %
— Hemangioendothelioma 4
6/12 F N.K. 10.45/ 88/303 9.7 0.8/1.1 13 120 /360 4.6/2.6 Acute non specific hepatitis I-I‘epa,tomega_]y .
16 F E.A. 12.4 85/269 446 13 Normal Heart Failure
11 by E.L 12/ 208/529 34 16 1800 (later 36) 58/88 2.3/2.2 Normal Convulsion, Myocarditis
35 M HK.’ 13.8/40 100/320 45 0.2/0.5 13 32 4.4/26 Normal, Hydatic cyst Cyst Hydatic
65 F Z. O 12.2/ 78/268 39.4 Cholangiolitis, Necrobiose Cholecystitis
. Nephrotic syndrome,
4 M M. B. 12.30/ 75/350 33 24 382/504 34/26 Diffuse fatty infiltration bronchopneumonia,
: . heart failure
18 M C.T. 14.05/42 30 17 13.9 14 28 17 5.1/2.1 Dilation of central veins
18 M AL A, 13.8/43 34 15 3.2 14 20 15 5.1/2.6 Mild vacuolisation
18 M S/A, 13.8/41 38 16 3.8 1+ 18 1 5.9/2.7 Normal
13 F A.T. 13.8/41 35.8 16 6 14+ 22 19 5 /2.5 Hydropic Degeneration
19 F Z. K. 13.35/42 284 17 3.7 24 156 260 5 /4.8 Postnecrotic cirrhosis
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Twelve subjects without anemia served as controls. SI and SIBC
were recorded for seven of these 12 subjects. In the remaining five,
no hypochromia was detected on examination of peripheral smears.
These five patients had been previously admitted to this hospital
with porphyria Turcica and had been free of the disease for at least
one year (Table 2). ‘

SI and SIBC were determined according to the methods of Sim-
monds * and Peters et al,’® respectively. Hemoglobin and hematocrit
were measured by cyanmethemoglobin (Klett-Summerson photome-
ter method) and microhematocrit. The methods of Herbert et al,'*
Fisher '* and Quick '®* were used in determinations of serum folic
acid, copper, and one-stage prothrombin time, respectively.

Liver specimens were obtained from 31 subjects by using the
Wim-Silverman needle, and from five patients by open surgical biop-
sy. Enzyme assays were repeated in four patients; in two at the
time of operation, and in two because previous specimens were
insufficient for microscopic examination. Catalase activity was as-
sayed as soon as the biopsy specimens were obtained. The surgical
biopsy material was cut into pieces approximating in size those
obtained by needle biopsy. The specimens were blotted on filter paper
to absorb as much blood as possible, weighed on tissue balance, ana
then homogenized at room temperature in a sinter- walled all-glass
homogenizer with distilled water. The number of cubic centimeters
of water added was equal to one half the weight of the specimen, in
milligrams. '

One ml of the homogenate was introduced with a blowout pipete
into a 50 ml beaker containing a 5 ml solution of 0.01 M hydrogen
peroxide and 0.01 M phosphate buffer with a pH of 8.6 which had
been kept refrigerated and prewarmed to 37°C in a constant tem-
perature water bath. After 15 to 20 seconds of incubation (the
incubation time was recorded.precisely), the reaction was stopped
by adding 2 ml of 2 N sulfuric acid. A second beaker, to which the
same amount of sulfuric acid was added before the homogenate,
was used to determine the initial hydrogen peroxide concentration.
(In five instances, instead of using 1 ml homogenate, 0.2 ml
or 0.5 ml homogenates were used, and the substrate ard
amount of sulfuric acid were decreased proportionately.) The hy-
drogen peroxide concentration in each beaker was determined by
titration with 0.025 N potassium permanganate and all of these
determinations were performed in duplicate. When the results of
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these duplicates were dissimilar, the whole experiment was repeated,
Under these assay conditions, the liver catalase activity is calculated
10® Xo :
from this equation: K, = log . Xo is the initial hydrogen
t X
peroxide concentration expressed in milliliters of permanganate and

X is the concentration after t seconds (between 15 and 20 precisely
recorded seconds) incubation. Since catalase is a protein, after
measuring the catalase activity of the homogenate, its activity was
expressed as a unit for each milligram of protein. To accomplish
this, the protein concentration of the homogenate was determined
by the method of Lowry et al.’® (Liver catalase activity was repre-
sented by K., per milligram of liver protein.)

Results

Forty determinations were carried out in 36 cases. In the four

cases requiring repeat biopsies, catalase activity was no different in
the repeat assay from the initial one.

The mean liver catalase activity was 33 538 * 2.679 U/mg in
11 patients without iron deficiency, and was 36.359 + 2.890 U/mg
in 17 patients with iron deficiency anemia on whom SI and SIBC
were determined. (One member of the control group, patient 2 in
Table 2, who had liver hemangioendothelioma was not included in

the statistical study as we were not sure how much tumoral tlssue
was included in the biopsy specimen.)

The statistical difference between these two groups was only
about five per cent (0.01< p <0.05). The mean catalase values were
37.104 = 3.319 in 22 patients with iron deficiency and the difference

between the anemic and non-anemic groups was insignificant
(p <0.05).

When liver catalase activity of patients with normal liver his-
tology was compared with that of patients with pathological chan-
ges, no statistically significant difference was found. The mean
value of the former group (12 subjects) was 39.458 = 3.078 U/mg;

that of the latter group (20 subjects) was 32 F 2.395 U/mg; p < 0.05
(Tables 3 and 4).

Although liver enzyme activity is higher in male animals than
in females, we could find no statistically significant differences in

catalase activity between human males and females in our study
(Table 5). '
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