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Abstract

Trichuriasis is an intestnal parasitic disease which is caused by
Trchuris tochivre, a soil transmitted helminth, In order to evaluate the iron
status of trichuriasis patients, a total of 120 (49 males and 71 females) patienls
with  Trichuris tnchiurs infection as well as 54 healthy individuals woio
evaluated. Blood samples were analyzed for serum iron, trunsferrin ..
percent, haemoglobin and other hematological indices, Anemin bascd on b
level less than 13 mg/d] in males and less than 12 mg/dl in females were oo,
10 (7 males and 3 females) patients. OFf remaining 110 non ancmic piticats 1%,
(14.3% of malz: and 8.8% in females) would be classified as iron deficient by
serum iron and 5% by transferrin saturation percent. These findings suggust it
serum iron and percent transferrin saturation are valid and sensitive toats Lo
detecting iron  deficiency in these patients; and  Trochivra infecion o

associated with high incidence of iron deficiency.

Introduction

Iron deficiency is a medical problem in about 300 mullion people
throughout the wrold (3). There are many reasons for this high prevalence of ron
deficiency, including poor availability of dietrary iron and patbalogical blood
lusses due to presence of parasiism (2). The poosible association belween
trichuriasis and reduced haemoglobin concentration has atracted less atiention
(13} Some evidence suggest that heavy Trichurs tnchiura infcctions Ay vilse
sullicient blood loss o result in iron deficicncy anemia, although whether this
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is duc 1w lesions in the colon or hematophagous activity by the worm is still
unclear (8), In the last few ycars, increasing attention has been paid to a new
iron related analysis, the concentration of circulating ferritin , serum iron and
transferrin saturation as an indicator of iron status of body (1,11). Etiological
stedies in [ran indicates that most common anemia due to parasitism is that which
accompanies hookworm infection with iron deficiency as the primary cause (14);
but no study has been so far carmed out with T.tmehiura infection. The current
study was undertiken to evaluate the usefulness of serum iron concentration and
transferrin saturation percent as a mean of assessing iron status and to
determinine the prevalence of latent iron deficiency among patients with
different intensity of T imchiura infections. This study was carried out in the
northern part of [ran as there is a high incidence of trichuriasis (15).

Materials and methods

‘the study was conducted in the rural areas in the Caspian littoral |
northern parts of Tran. A total of 3067 individuals were selected by multi-stage
vluster random sampling method of which 120 individuals who were infected only
with Trichurs trichiura and 54 healthy subjects of comparable weight, age and
sox of the same socio-economic class as the patients but with no evidence of
infectious and parasitic diseases were selected as control. All patients and
contrels  were  subjected to  laboratory  investigations including  stool
examinations for ova and parasites and complete hemogram. Fresh faecal samples
collected from the individuals were examined using formol ether concentration
technique. The intensity was determined using Stoll's techmgque (12). Blood
samples were drawn from all subjects and sera not immeiliately analyzed were
stored at-201'C. Haemoglobin concentration was measured by Cyanmethmoglobin method
within 3-10 h after blood collection (6). Serum iron (SI) and total iron binding
capacity (TIBC') were determined using magnesium carbonate as the absorbent (5)
and transferrin saturation percent was calculated from the above measurements.

Reaults and discussion

The prevalence of different helminthic infecions according to sex 1§
shown in Table 1. As table shows, a total of 36.1% of the population under study
were infected with T.trichiurs, many of them had other intestinal infections.
From Ttrichiura infected indivduals a total of 120 individuals who had only
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Tichiura infection and po other infections, were selected as infected s
The mean concentration of haemoglobin in male and female Trichurs infected and
control group according o age groups are shown in Tables 2 and 3, As tables show
a decrease in haemoglobin concentration have been observed in Viclurs infocid
compared to the control group in most of age groups; although not signifcanst |
relationship between the intensity of Trichuris infection and  hacooslobog
concentration in male and female individuals are shown in Tables 4 and 5 o
tables show lhere were significant decreases in hacmoglobin concentratiomns o
male indrviduals who had higher intensity of Trichums nfectinn; using 50000
test showed that in different intensities, mean bemoglobin conecnto
different (P<0.05). The mean serum iron concentralion 4 standanl dov

the: healthy control and infected groups in male and females are shown i a0l
As fable shows there s a decrease in serwm iron concentration i inlected oo
than in control group. Although there was a significant associalion heoweo
bigher antensity and decrease in mean hemoglobin level, specimlly o ol
individuals; there was no significant difference between increasmg mien o
and serum wron or trensferrin saturation percent. The percent disteibuonog
normal and abnormal values of haemoglobin | serum ron and transleerio s
percent in all infected and non infected subjects studied are presented o [ |
According 1o this distribution 10{8.3%) of the nfected subjects had Tieangbodon
level below the sccepted norms Le<13 g/dl for men and <12 ggid] Tor wonmen 1o
Aototal of 13{11%) of infected group had deficient serum iron level foo 20000
for male and <30 gidl for female (12) and 9(7.6%) had reduced tanslon
suluration. Le<16% (9,17), and a higher level in control group. The lighest
meidence of defliciency was found in serum iron level with 11% ol the pationts
having values below the acceptable level, From 120 patients with Favicfin
infection, 10 (8%) had hemoglobin concentration under normal value, so they woere
anemie (Fig.2) A total of 12 (11%) out of 110 infected individuals with nedil
hemoplobin fizd serum iron under normal value, so they had latent iron deliconne,
(g 23 In FEY oatients with normal hemoglobin 7(6%) had transferrn saturanon
percent = 16%. Using hemoglobin and serum iron concentration for determimmn o
anemia in these patients, a total of 22 (18%) would be classilied as o
deficient.
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Trchuris trichivra consume iron reserve of body and make some lesions
on large intestine. lron deficiency which is a medical problem throughout
theworld (3), 15 caused by many factors including poor availability of dietary
wron, physilological | genetical conditions and pathological blood losses such
as hookworm and other parasitological infections (2). Anemia due to iron
deficiency has been associated with severe Trchurs trichfum infection. One
worm consumes 0.005 ml of blood every day (10}, There are controversial reports
on decrease of serum iron in trichuriasis {7,10). Among 110 infected individuals
with normal hemoglobin 12(11%) had serum iron less than normal and 8(6%) with
normal hemoglobin had transferrin saturation <16%. By delermination of
hemoglobin, serum iron and transfernin saturation 14%-19% of the people were
classified as anemic. This is more evident in male individuals because of higher
ntensity of infection to. Timohivrs 1o male than female individuals, This
method was also applied for finding latent ron deficiency in schistosommasis
(11). These finding have also been confirmed by other investigators (4,7,10,16).
Figure 1 shows that hemoglobin | serum iron and transferrin saturation percent
detect varying prevalence of iron deficiency. It is evident that a large number
of people with trichuriasis bave depleted iron stores. It would therefore seem
that in patients with chronic Trchurs frichivm infeton determination of serum
iron and transferrin saturation percent are valid methods for assessing iron
status. Furthermore, this siudy demonsirates that patients with T.chivra
infection have higher incidence of latent iron deficiency than is commonly
believed and might therefore benefit from iron supplementation. The findings show
that , although the prevalence of T.tmchivre is high in the north of Iran but the
inlensity is not so high to promote anemia in this region. The major problem
caused by Tirchivm with this intensity, is latent iron deficiency in this
region. The findings suggest that serum iron and percent transferrin saturation
is a valid and sensiive method for determining iron deficiency in these patient;
and trichuriasis was associated with latent iron deficiency in the region.
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Table 1- Prevalence of different helminthic infection according to sex il
of Tran.

Parasite Male Female lotal Fi ‘]
n=1462 =605 n=3067 vah
Ma. % Mo Fa Mo [ u

Positive 06 62.0 58 507 1RG4 [k 0 i
Hookworm 223 15.3 214 123 437 14.2 1% |
Trichuris 524 158 554 6.4 1108 360 14 |
ALCAris 271 185 136 0.9 G077 19.5 | 67
Suonglyleides 182 124 142 EE 324 LEXS LB
Trichostrongylus 9 2.7 57 kX Qb 3k 1 \ I
Hymenolepis nans 6% 4.7 30 24 108 15 L5 ".'. _,j

Mo nstrisk indicates not significantly different
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Table 2- Haemoglobin concentration in male individuals infected with Trichuns
and control group according to age group.

1
arnble Mo Haemaglobin g'dl
Mean Siel e
Far entite population 17 14.55 [
Age group "year” <10 25 13.77 121
Control 6 14.30 L.5S
Infected 19 13.60 1Lu7
Age group "year" 11-2i 18 13,90 L
Contral 4 14.50 i
Infected 14 13.73 w7
Age group "yenr® 21-30 ] 14.53 i
Control 2 1615 Ml
[afected [ 14.53 1wl
Age group "year” 3140 10 15.32 (R
Coutrol 7 15.01 1 e
Infected 3 1603 Lovh
Age group "year” e 16 15.83 180
Catrol 9 1424 141
lufected 7T 15.27 187




|
i A
Nadypadi of af, 42 | Study on e, e
lable 3- Haemoglobin concentration in female mdividuals infected with Trichurs Table 5- Relationship between Trichuns infection and haemoglobin bove
and control group according to age group. | female indivduals in the North of Iran. i
Variabile Value label Mo, Haerwoglobin g/dl. |' i Haemoglobin g/dL pe signillevel ||
Nisis T Gl all bebwesn groups |.i
groups al 015 level |
For Entire population o7 1374 1.32 G fours M Mesn Standnrd (LSD** t
e |
Age group "year” | <10 31 1353 1.08 S -
Uantrol 5 13.94 143 :
Infected 6 1346 102 0 O 26 13.67 1.35 4520 Mo M&.wum are
1 1-100 29 1351 126 significantly
Age group "year" | 11.20 1% 13.91 1.34 2 101-500 16 14.26 1.78 different at the
(omtral k] 14.56 170 < i 4 0.050 level
Infected 15 13.78 125 3 S01-1000 11 14.14 '
A o 17 13.57 2 s i o L e
ge group “yev 211 il .47
i 330
T ontrol & 13.37 |54 5| 20013500 : :
| lnfected ] 13.75 1.0z ol oT 13.76 1.32 J
Age group “year™ | 31-al 15 1370 Lad
Lautrol f 1363 L1l . : - i ignificant
Infected 9 1375 163 * (One way analysis of variance testing a null hypothsis o8, S
' N e CAnS,
Age group "year” | 4D I 14.24 167 difference between m
{‘ontral a 1335 125 *+ Least significant different procedure. L
Infected 12 14.57 173
” T GG el E . D uals infected with Trichurs trichiura and
Fable 4- Relationship between Trichuris infection and haemoglobin levels of male Table 6- Serun: con level of mdl‘.\"ld :
indivduals in the North of [ran non infected controls according 1o sex. i
= = = - - 7] |
I'richuris Haemeglobin gidl signiflevel Variahle Trichuris trichiura Control group Ik 4:
OV | between groups i|
all al 5 level . Mo it
Uirvup faeces M hlean Standard groups (15T Mean Sm- No. Mean S !|
Digvintion Dev. Dev. il
i i 1% 15.27 (B! 0473 14 : 7 25 =|
1 1100 iz 1440 102 Males 128.38 44.11 49 130.43 . 53.22 . I
2 L08-500 14 L4.50 L3 g Fe 10966 | 4746 71 123.69 3.2 ,
‘emales - ‘
3 sol-1000 | 12 1382 119 | Feuates l
4 1001 -200K) 10 1365 112 & 54
5 2001000 [ 14 600 Total 117.12 46 88 120 127.18 49.6 |
Tatal " 1455 Lod

* o Une way analysis of variance testing a null hypothsis of no significant
difference hetween means.

** Least significant different procedure,
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