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Prelzmmary Studies on Serum Alpha- 1—Antztrypsm in
Children with Sickle-cell Anaemia

. ACJ EZEOKE®*

Summary

Ezeoke ACJ. Preliminary Studies on Serum Alpha-1-Antitrypsinin Children with Sickle-
cell Anaemia. Nigerian Journal of Paediatrics 1985 13: 13. Serum levels and phenotype’
distribution of alpha-I-antitrypsin (A-1-AT) were determined in 107 children with
sicklecell anacmia and in 100 healthy controls of similar ages. The mean level of
A-1-AT in the sicklers was 4.39 g/1+1.61 g/l (range. 1.68 g/l- 7.37 g/l) and this was
significantly higher than the mean of 2.62g/l £ 0.53g/l (range 2.05 g/l - 4.4g/]) in

fresult of a non-specific response to tissue damage in the sicklers. Preliminary phe-

Ehe controls (p<0.001). It was considered that this difference was most likely the

otype study on starch gel electrophoresis revealed only the common allele PiM.,”

Introduction

REPORTS on serum proteins in sickle-cell
disease had been scanty and had in the main,
involved American negroesl~4 until the study
involving Nigerians, which was reported by
Isichei in 1979.5 Apart from the small numbers
of patients reported in these studies, the results
obtained were generally inconsistent, Further-
more, all these reports were mainly on total
serum protein, albumin and globulin. It has
long been known that patients with sickle-cell
discase are prone to infections particularly,
bacterial. Various proteolytic enzymes are
liberated in human plasma during such bacterial
infections.® The actions of these proteases are
opposed by various protease inhibitors such as
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serum alpha-l-antitrypsin (A-1-AT) which i3
produced in the liver.” In the present study, we
have determined the serum concentrations and
the phenotype distribution of A-1-AT in children
with sickle cell anaemia.

Materials and Methods

The subjects were 107 children (43 males
64 females) aged 9 months—16 years (mcan,
8.6 years) with sickle-cell anaemia in steady
state. These children were not in crisis, or on
steroid therapy, neither did they have acute
infections at the time of the study. Diagnosis of
sickle-cell anaemia was based on .clinical and
haemoglobin  electrophoretic ~examinations. . =
Controls consisted of 100 apparently healthy
children of similar ages and sexes. They were
homozygous for haemoglobin A and had no
‘present, past or family history of hver dxseasc,.
chronic respiratory and renal disorders. "
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Five to ten millilitres of venous blood were
obtained under assptic technique, from each
subject and coatrol. Sera ssparated from the
blood samples were stored at -20°C until
required. Electrophoresis of the serum protein
was done on gelatinized cellulose acstate strips.
Serum A-1-AT levels were estimated using low
concentiration (LC) and M-Partigen plates
purchased from Hoechst Nigeria Limited. For
standard, Hoechst’s protein standard plasma
(human) lyophillized was ussd. Alpha-I1-
antitryps'n stendard was diluted 1:2, 1:5 and
1:10 and us2d in plotting a dilution curve. The
square of the diamsater of the ring precipitate was
plotted against the concentration of antigen.
From the curve, the values of the concsntration
of A-1-AT was read off. Quantitative serum
protein was estimated by the Biuret method.
Phenotyping of serum A-1-AT was performed
by starch gel electrophoresis.®

Results

" Table I compares the serum A-1-AT levels in
the subjects and controls. The sicklers had
significantly higher mean A-1-AT level (4.39%
1.61 g/) than the controls (2.621+0.53 g/l) (p<0.
001).

Cellulosz acetate electrophoresis did not show
any signiticant deviation from the normal; the
alpha-1-band was present in all the materials
examincd. The deficient Z gene was not detected
in the homozygous state in any of the specimens
investigated. These samples which, from the
starch gel or assays, appeared to have a low
concentraticn of A-1-AT were classified hetero-
zygous. Phendtype result showed 857 were
PiM homozygotes.

The means of total sarum protein and albumin
for the control group were found to be signifi-
cantls higher than those for sicklers (p<0.001
and p<001 respectively) (Table II). However,
the reverse was the case for serum globulin
(p <0.01).

TABLE I

Serum Alpha-I-antitrypsin Levels in Children with
Sickle-cell Anaemia and in Controls

Serum Alpha-1-

Sicklers

Controls

antitrypsin (g]l) n—107 n—d00 T
Mean 439 2.62
Standard Deviation 1.61 0.53 <0.001
Range 1.68-7.37 2.05-4.40

TABLE II

Total Serum Protein, Albumin and Globulin Levels in
Children with Sickle-cell Anaemia and in Controls

Parameters ’f I;kljgg‘; foi!r)oolg P
Age (years)
Meaﬁ 8.6 8.4
SD 52 4.9 >0.5
Range 0.75 - 16 1-16
Total Protein (g/])
Mean 63.4 8.3
SD 13.9 5.6 <0.001
Range 38.4-987 60.5-84.3
Albumin (g/I)
Mean 37.6 43.0
sD 7.3 45 <001
Range 24.1-52.6 39.6-50.3
Globulin (gD
Mean 35.0 322
SD 10.2 56 <0.01
Range 28.0-52.8 25.5-45.2

SD = Standard deviation
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Discassion

Serum A-1-AT levels are known to vary in
various diseases. The associaticn between genstic
deficiency of serum A-1-AT and both emphysema®
and cirrhosis of the liver,10 is well established.
Furthermore, the serum level of the enzyme is
frequently elevated in malignancy,1l acute
infection,!? rheumatoid arthirtis,13 pregnancy,14
sarcoidosis,!S leprosy!6 and during corticosteroid
therapyl? and oral contraceptive administra-
tion.18 19 Serum alpha-1-globulin contains about
90-95 per cent A-1-AT. Therefore, the measure-
ment of serum alpha-1-globulin can be used as a
screening procedure to detect cases with A-1-AT
elevation? or deficiency.2!

In the present study, the serum A-1-AT levels
were significantly higher in sicklers than in
controls. Although the serum trypsin inhibitory
capacity (STIC) was not measured, it has been
established that there is a strong positive correla-
tion between STIC and serum A-1-AT levels.
This means that either of the two can be used in
a preliminary screening for a possible genetically
controlled A-1-AT deficiency.22 The immediate
significance of elevated A-1-AT levels in sickle-
cell anaemia is not clear. One can only speculate
that since the Pi system is one of the three systems
involved in immune response function of serum
proteins, it would be elevated in repeated infec-
tions in the same way as serum immunoglobulins.
Besides, since there is probably a higher rate of
tissue damage in sickle-cell anaemia than in
normal individuals, high levels of A-1-AT may
be a non-specific response.

Acknowledgments
I am indebted to Mr Erasmus Ele for his

technical assistance and to my wife Mrs Es A
Ezeoke for her secretarial assistance,

L

10.

1.

12.

13,

14.

15.

References

Murphy RC and Shapero S. The pathology of sickle
cell disease. Ann Int Med 1945; 23: 376-97.

Bogoch A, Casselmann WGB, Margolies MP and
Bockus HL. Liver disease in sickle cell anaemia.
Am J Med 1955; 19: 583-609.

Owen DM, Aldridge JE and Thompson RB. An
unusual hepatic sequela of sickle cell anaemia:
zli7report of five cases. Am J Med Sci 1965; 249:

5-85.

Rosenblate HJ, Eisenstein R and Hilmes AW. The
liver in sickle cell anaemia. Arch Pathol 1970;
90: 235-45.

Isichei UP. Serum protein profile in sickle cell disease.
J Clin Path 1979; 32: 117-21.

Laurell CB. Is emphysema in alpha-I-antitrypsin
deficiency a result of auto-digestion? J Clin Lab
Invest 1971; 28: 1-3.

Thorbecke GJ, Asofsky RM, Hochwald GM and
Siskind GW. Gammaglobulin and antibody
formation in vitro, IIT. Induction of secondary
response at different intervals after the primary:
the role of secondary nodules in the preparation
for the secondary response. J Exptl Med 1962;
116: 295-310.

Cook PJL. The genetics of alpha -l-antitrypsin: a
family study in England and Scotland. Ann Hum
Gener 1975; 38: 275-87.

Lieberman J. Elastase, collaganase emnhysema and
a{zol_;a-l-antitrypsin deficiency. Chest 1976; 703
62-7.

Peter WB. Alpha-1-antitrypsin deficiency and liver
disease. In: Modern Trends in Gastroens
terology. Read AE, ed. London: Butterwortn,
1975; 134-48.

Clark DG, Cliffton EE and Newton BC. Antiproteo.
Iytic activity of human serum with particular
reference to its changes in the presence and
considerations of its use for defection of malig.
ngnt neoplasia. Proc Soc Exptl Biol 1948 69:
276-9.

Jacobsson K. Studies on the determination of fibri-
nogen in human blood plasma. In: Studies on
the trypsin and plasma inhibitor in human blood
serum. Scand J Clin Lab Invest (Suppl) 1953;
14: 57-9.

Cleave H and Behrend T. Quantitative immunological
determination of alpha-I-acid glycoprotein and
alpha-1-antitrypsin of the sera of patients with
rheumatoid arthritis. Rheumaforsch 1966; 25:
278-89.

Ganrot PO and Bjerne BI. Alpha-I-antitrypsin and
alpha-2-microglobulin concentration in serum
during pregnancy. Acta Obstet Gynaecol Scand
1975; 46: 126-37.

Young RC (Jr), Headings VE, Bose S, Harden KA,
Crockett ED: (Jr) and Hackney RL (Jr). Alpha-1-
antitrypsin levels in sarcoidosis-relationship to
discase activity. Chest 1973; 64: 39-45,



18,

19;

Ezeoke

Singhal AC, Parvez M, Chadda VS and Misra SN.
A study of estimation of serum alpha-1-antitry-
sin in various forms of leprosy. Leprosy ir
India 1981 53: 417-24.

- Faavang HJ and Lauritsen DS. Relationship between

serum concentration and urinary output of in-
hibitor after cortisone administration. Scand
J Clin Invest 1963; 15: 483-90.

Laurell CB. Alpha-1-antitrypsin deficiency and liver
disease. In: Modern Trends in Gastroenterology.
Read AE, ed. London: Butterworth, 1975: 134,

Schumacher GF and Pearl MJ. Alpha-1-antitrypsin

~in cervical mucus. Fert and Star 1968; 19: 91-9.

20.

21,

22.

Celikoglu SI, Goksel FM and Bilgin T. A preliminary
report on a study of serum alpha-1-antitrypsin
and immunoglobulin level in lepromatous
leprosy. Ann NY Acad 1976; 278: 125-8... -

Lieberman J, Mittan C and Schreider A. Screening

for homozygous and heterozygous -alpha-1-
antitrypsin deficiency. JAMA 1969; 210: 2055-60.

Kahn MJP, Schondevl W, Philipi G and Frank HIC.
The contribution of alpha-1-anfitrypsin to the
total trypsin activity of human serum. A study
of two phenotypes Pi 00 individuals. Clin Chim
Acta 1977; 80: 513-8.

Accepted 4 June 1985



