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Level of Serum Trace Element in Preoperative and
Postoperative Period of Symptomatic
Hydatid Disease Patients
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Summary:

Introduction: Hydatid disease is most prevalent parasitic
Zoonosis in tropical countries causing serious problem to
public health and national economy. Very few studies have
published regarding alteration of serum trace element in
hydatid disease.

Aims & Objective: The aim of the study is to demonstrate
the relationship between the serum zinc, magnesium and
copper level in patients of hydatid disease, their alteration
after surgery and demographic profile of the patients.

Method: To evaluate the level of serum zinc, magnesium
and copper in pre and postoperatively in patient with hydatid
disease along with their demographic characteristics. This
study was carried out on the patients with hydatosis in the
department of surgery in Govt. Medical College, Kota.

Introduction:

Hydatid disease is a parasitic infection caused by larval
stage of Echinococcus granulosus in human. The most
frequently involved organ is the liver (65%), other
organs involved are the lungs (25%) and, less frequently,
the spleen, kidneys, heart, bone and central nervous
system and head and neck region'- % 3. The disease is
endemic in central India4. The relationship of trace
elements in certain disease group such as cancer
,rheumatoid arthritis have been well identified.5:¢
However there are only very few studies published in
literature showing the relationship between serum trace
elements and hydatid disease. The exact mechanism by
which the level of serum trace elements alters in
infectious and inflammatory disease is clearly not
known’-8. It has been reported that it could be due to
the acute phase reaction by host response against
inflammation.’ The aim of the study is to demonstrate
the relationship between the serum zinc, magnesium and
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Serum levels of serum zinc, magnesium and copper were
compared preoperatively and six months after surgery in
61 patients (23 male and 38 female) with hydatid cyst liver,
lung and other sites.

Result: Mean serum level of zinc and magnesium were
increased postoperatively while serum copper levels were
decreased significantly (p<0.0001). Hydatid disease is more
common in females and the most common organ involved
is liver followed by lung and other sites.

Conclusion: Estimation of serum trace elements in post
operative patients of hydatid disease can be used as a
diagnostic tool for recurrence along with relevant
radiological and serological investigation.
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copper level in patients of hydatid disease, their
alteration after surgery and demographic profile of the
patients.

Material and Method:

Patients with hepatic and extra hepatic hydatosis [61
patients,(23 males,38 females)| who were treated from
June 2009 to July 2011at Department of General surgery
M.B.S. hospital Kota were included in the study. Patients
who could not be monitored post operatively were
excluded from the study. A written informed consent
was taken from the patient and relatives and institutional
ethical clearance was also sought. Preoperative
diagnosis was determined by clinical examination,
radiological imaging (Ultrasound and Computed
tomography) and serology. Anti Echinococcus
antibodies were determined by Echinococcosis western
blotting. Thorough history regarding symptom and their
duration were taken after recording demographic data.
Size of the cyst, its localization was also noted. Total
cystectomy was done in all cases of hepatic hydatid cysts
and abdominal drain was put in cyst cavity in all cases
as safeguard for biliary fistula. Pulmonary hydatid cysts
were managed by posterolateral thoracotomy and
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cystostomy. Other sites hydatid cysts were managed by
excision of cyst and diagnosed postoperatively by
histopathological examination. Monitoring period for
all patients was of six months. Serum Zinc (Zn),
Magnesium (Mg) and Copper (Cu) levels were
measured in all the patients preoperatively and six
months after treatment. Neither specific diet nor any
medications that alter serum trace element was advised
to patients. Serum samples were collected early morning
to avoid day time dehydration giving false levels.
Albendazole was given to all the patients in dose of 10
mg/kg/day for six months with 3 weeks with and 1 week
without medication. No specific side effects were
observed in six months. Patients were thoroughly
evaluated by both radiology (USG and CT abdomen)
and serologically. Anti echinococcal antibodies were
found to be positive nearly all patients six months after
surgery.

Total 65 patients were operated in the spawn of two
years. Two patients who did not come for follow up and
two patients took multi vitamin, multi mineral drug
supplementation for other cause were excluded from
the study.

For estimation for serum Zn, Mg and Cu 5 ml of venous
blood was collected into a metal free plain plastic vials.
Sample were left standing at room temperature for
30min and then serum was separated by centrifuging at
3000 rpm for 15 min. and preserved at -20 °C. Serum
Zn, Mg, and Cu were measured with the help of atomic
absorption spectrophotometer (AAS 4141A). AASisa
PC based instrument for absorption and emission
analysis and used for quantitative element analysis by
measuring the absorbance of a sample atomized in a
flame. The data processing and partial control of the
instrument are done by P.C.

Serum Zn, Mg and Cu estimation was done by AAS.
Serum was diluted with deionized water in the ratio of
1:1, 1:5 1:50 for estimation of serum copper, zinc and
magnesium to avoid possibility of clogging of micro
tubes in AAS. Values were recorded for Zn, Mg and Cu
at wavelength of 213.9 and 285.2, 324.8 nm'%!1.

Stastical analysis was performed by SPSS version 12.

Comparison for each variable was performed by using
student t-test and Pearson correlation test. Data were
expressed in terms of mean = S.D., number and p
value<0.0001 is considered significant.
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Result:

Patient’s characteristics with demographic profile is
demonstrated in table no.(1).Hydatid disease has female
preponderance with 1.65:1 ratio with mean age of
presentation 34.14 + 15.06 years ( 34.52+ 18.2 in male
and 33.76 + 13.46 in females) as shown in table no.(1).
Hydatid cysts were more commonly located in right lobe
of liver than left (70% right lobe and 22.5% left lobe).
Cysts were also found in lungs and other sites like
parotid, Submandibular gland, breast and intraperitoneal
in pelvis. Mean duration of symptoms was 11.7 + 6.8
months. Serum trace elements Zn, Mg and Cu were
compared in patients’ pre and postoperatively. Serum
zinc levels were increased in postoperative patients
(85.50 £ 2.23 png/dl) than preoperative patients (63.40
+ 9.12 pg/dl) significantly (P <0.0001). Serum levels
of magnesium were also increased significantly
(P<0.0001) in operated patients of hydatid disease
(22.92 +2.92 mg/1) than preoperative patients (14.16 £
2.59 mg/l).Serum copper levels were decreased
significantly (P <0.0001) in postoperative patients than
preoperative patients (99.34 £+ 1.95 pg/dl v/s 135.50 +
8.67 ng/dl).

Table-1
Patient s characteristics

S.No. Characteristics

1 Gender No. of patients
Male 23
Female 38
2 Age (Years; Mean£S.D.) 34.14 + 15.06
Male 3452 £ 18.2
Female 33.76 £ 13.46
3 Socioeconomic Class
Lower 49(80.3%)
Upper 12(19.7%)
4 Contact with animal/pet 92%
present in:
5 Cyst localization (percent)
Liver- 65.57%
a) Right Lobe 70 % (Of hepatic hydatid)
b) Left Lobe 22.5 % (Of hepatic hydatid)
c) Both Lobe 7.5 % (Of hepatic hydatid)
Lung 11.47%

Both Liver and Lung
Others
Duration of symptoms

9.83 %
13.11 %
11.7 + 6.8 months

Discussion:

In this study the mean serum level of trace elements
zinc, magnesium and copper were compared pre and
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postoperatively. The serum levels of zinc and
magnesium were significantly increased (P
value<0.0001). The levels of copper were decreased
significantly (P value<0.0001).The correlation of serum
trace elements levels in various diseases like rheumatoid
arthritis, cancer, immunodefiency diseases and their
probable role in pathogenesis were studied. There were
only few studies published in literature to best of our
knowledge regarding comparison of serum trace
elements level in patients of hydatid disease in pre and
post operative period. Ozen et al in a study which
included 12 patients and 12 sheeps with cystic
Echinococcosis concluded decreased levels of serum
selenium and zinc and increased levels of serum copper
in patients than normal healthy indivisuals®.

Hydatid disease is a parasitosis known as hydatidosis
or Echinococcosis caused by the larval stage of the
cestode tapeworm E. granulosus or E.multilocularis.
Human beings are the incidental intermediate host.
Hydatid cyst is rare in the head and neck area. Only few
cases are reported in the literature® 2. We have one
case of hydatid cyst parotid and one case of hydatid
thyroid in our study. In our cases series, diagnosis was
based mainly on imaging and HPE; only in few cases
biologic or serologic tests were also performed.
Discrepancies between radiological imaging and
serological diagnosis are best resolved by cytology of
the drained fluid and or Histopathological examination
of the excised cyst!3. Surgery, conservative or radical,
is still the treatment of choice for all locations of the
disease. Until now it has not been clearly stated in the
literature if there are benefits to minimal surgery
compared to radical surgical treatment!,

This study showed significant evidence of a rise in mean
serum zinc and serum magnesium with a decrease in
serum copper in sera of patients with hydatid disease
postoperatively.

The major function of copper metalloproteinase includes
oxidative-reduction reaction. Copper is an integral
component of enzyme like ceruloplasmin, cytochrome
¢ oxidase, super oxide dismutase and lysyl oxidase and
tyrosinase. Many pathological conditions have been
attributed to the loss of cuproenzyme activity. It has
been reported that in protein calorie malnutrition, serum
Cu levels can be used as indicator of severity of
malnutrition'>. In our study mean serum copper

concentration was decreased significantly
postoperatively which was also supported by the
previous studies®. This finding showed a negative effect
of hydatosis on hepatic copper concentration, that is a
major site for copper reserving. Due to this hydatosis
could increase the serum copper concentration via liver
copper depletion and may interfere determining the
normal blood copper level. On the other hand gravid

cyst may need more copper for their growth.

The metabolic functions of zinc are based largely on
its presence as an essential component of many
metalloenzymes involved in virtually all aspects of
metabolism. Zinc is an integral component of nearly
300 enzymes. Important containing
metalloenzymes in human include carbonic
anhydrase, alkaline phosphatase, RNA and DNA
polymerase, thymidine kinase, carboxypeptidase and
alcohol dehydrogenase. In a work many chemical
compounds including organic, protein, enzymes have
been encountered in the hydatid cyst fluid'®. This
indicates that

zinc

these hydatid cysts need these components for the
metabolic processes which are required for their growth
and survival. Zinc also stabilizes the structure of protein
and nucleic acids, preserves the integrity of subcellular
organelles, participates in transport process and has an
important role in the immune system®. Immunoglobulin
A and G have been recovered in the hydatid fluid. In
addition, it is well known those hydatid fluid and cyst
walls are a good source of antigen which can be used in
sero-diagnosis of hydatid disease!”.

Magnesium though considered as trace element, it is
the fourth most abundant cation in the body and only
second to potassium intracellularly. Deficiency of
magnesium mainly leads to impairment of
neuromuscular functioning, tetany, convulsion and
electrocardiographic changes. Chronic alcoholism,
malnourishment and impairment of renal function lead
to hypomagnesaemia. Sakman et al'® in their study
concluded that there is a positive correlation in symptom
duration and fertility of cyst. These finding of the study
are probably explained by consumption of magnesium
and zinc by the parasite and secretion of copper into
circulation by parasite.

As far as follow up of patient is considered no
investigation alone can definitely determine the
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recurrence as cyst like structures are can be seen on
imaging till one year and serological tests are also
positive for first six months. So we recommend
estimation of serum trace elements levels
postoperatively along with radiological and serological
investigation. Long term studies on large number of
patient including recurrent cases with long term follow
up studies are required.

In conclusion in our study levels of serum Zn and Mg
were increased postoperatively significantly and serum
Cu were decreased significantly. This can be explained
by secretion of Cu in serum and consumption of Zn and
Mg by parasite (Echinococcus) in addition to acute
phase reaction. We recommend estimation of serum
trace elements levels in postoperative follow up to
determine recurrence along with radiological and
serology.
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