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Hookworm infection is one of the
most commonly fotnd diseases in the
world. Evidently, thc disease has becn

present since prehistoric period. It has

caused human to suffer and great econo-

mic loss in numbcr of timer.

During the yeer l92l - ljl3, the
Rockcfeller foundation in cooperation with
the'Ihai governm€nt made a survcv on

hookworm infection in Thailand and found

57.3% of the Thai population sufferrcd

the disease. The data comprised 22,8 $
from the Northeast, 26.9 % from the

Centcr, 43 % from the South and 8 %

from the North (5). Most of the hookworm

infecrion found in Theiland arc caused bv

the worm Necator americgnus and only

0.86 % by Ancvclostoma duorlenale.

Iron ( Fe. ) is ono of the most impor-

taot component of hemoglobin in blood.
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Abstract

A st[dy on thc relationship between hookworm infcction
and the s€rum iron level was carried out among the inmates of
Chieng Mai provincial prison b€tween Noyemb€r 1970 and Janurry
1971. Quefltitative egg counts were done in infected subjects

and in normal persons ts a control; The tevcl of serum irun ard
the totd iron binding cspacity were determined among thcsc sub
jects, The corolation between the degree of hookworm infection
snd the ser||m iron level was establishod.
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There is always a coostant amount of iron

in a normrl healthy pcrson' The rete of

turnover is abost 27- 35 mg/day' Iron

source doer not come solely from intesti'

nal absorption but elso from hemoglobin

crtebolism in the rcticulo€ndothelial system'

protein ,, transferrin " acts as ihe trans'

portltor of which onc third is bound to

" plarma iron " and the rcst remains flce'

Plasma iron concentration ig low in lnemic

conditions such ae rhumatoid' certain kind

of carcer. Phsma iron is high during the

damrgc of red blood cells'

Thc main cause of anemia in troPical

arcas is due to malaria and hookworm

infection. The symptom of hookworrn

infcction is not drastic but loog lasting

and can be fatal if not treated'

MrnY records and evidcnces ehowcd

a strong linear relationship bctwcen num-

bcr of hookworms infected persons and

hcmogtobin concentration ( 2' 4' 6' 7 )' 'fhe

qu.ntity of hookworms i3 relatrd to the

number of eggs in the fcces of the infec

ted person. People carrying hookworms

in thcir intcstincs are divided into four

catagorics according to thc number of

eggsfunit of fcces rs follotrs'

1) Carrier - pcrsons having less than

300 eggsfl gm of fcccs or equivileot to 40

hookworms ir thc intcstine'

2) mild clse- pcrsons having between

800-3000 eggs/l gm of feces or equivalent

to I 50 wormg.
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3) modcrrtc casc' Persons having

bctwecn 3,000 - 7,500 cggs/l gm of fecc

or equivalent to 400 worms.

4) sevcre caae - persons hlving over

7,500 eggst I gm of feccs or equivalcnt to

800 worms.

Invcstigations were done in patients

sufferrcd scvcrc infcction rr'd all of thcm

were found to have low hcmoglobin con'

tent in blood (3). The anemie is of l,ypo'

chromic and microcytic type. Phsma rron

was reduced greatly. 'l'he rcd cell/white

cell ratio is twice as high as in normal.

The loss of rod blood ccll is increascd

via intestine. A normai healthy persons

losses 0.03% of iron per day lhile 4.79 %

of iron per day ir lost in severe cases.

During the initial infection by hookworm,

the hemoglobin content is not changed

since iron is rcplaced by the rescrved body

iron. Later, when the iron reserve ig

dcpleted, rhe ovcrall iron content begin to

dcciine and hence anemic coadition follows.

The purpcse of this study is to inves'

tigete the relationrhip between iron con'

tent in Serum and number of hookworms

in the iolestine ie. the number of eggs /

gm of fcccs.

Mrterial 8rld Methods The voluntecrg

were the inmatcs of Chiang Mai provin-

cial prison, Stool exrmination !i'as Per'

formed to dctect infcction and numbcr of

eggs w.s detcrmined in infccttd srmple by

Stool's Tecbnique (7). 'l'he multiplication
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frctor for calculating thc number of cggr

varies according to the coodition of stool

as follots,

condition of stool

hard formed

mushy, formed

mush 1'

mushy, diarrheic

frankly diarrheic

watery

Dotermination of serum lloD ls

achieved by modificd technique of Cara-

way (l). The principle of the method is

to reduce Fe rnd detach it from thc heme

componcnt uith ascorbic acid anJ hydro.

chloric acid contdining sterox. 'fhe Fe i8

detected in the supcrnatant by adding 2-

l19

4-6-5- ftipyridye-S-triazine (TPTZ) and

ammoniumacetatc. 'fhe quantity of !'e is

then measurcd colorimetrically at the
w.velength of 590 rnu.

Determination of total iron binding

capacity ( TIBC ) is to meesure the capacity

of transferrin th.t has already bound to
Fe aod the amount of " ready to bind "
transfcrrin togcther. F'eCl 3 and MgCO 3
are added to the coliected serum in order

ro bind with " read to bind" transferrin.

'l he totrl amount of bound fc is thco

determincd as abov€.

Results Seventyfive out of three hundred

and eightynine stool samplcs showcd hook-

sorm infection. Blcod was collccted from

45 patients and cxamined, The results

arc shown in T'able I and Figure l.
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Table 1 Determination of serum iron and TIBC in Datients of various

degree of infection.

No. of egg Igm

of faces

Serum i ron

Mean Std. Diviation

TIBC

Std. Diviation

No. of

subj ects Mean

o

400

800

1200

1600

2000

2400-

2800

3 200-

6800

I 19.5

85

84.S

7 8.',I 4

73

49.3

J Z.J

23 .7

31.5

29.09

3 2.3

23.09

352.4

341

3+5

339.s

39t 2

36+,3

3t).2

60.3

59 .7

25.6

71.8

10 +.7

82.0?

99.3

ll

8

7

3

1+.1

22.9

3 +9.2

3 5 4.6+5.2
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Figure 1 Relationship between level of serum iron and the degrees of

infection of hookworm in the subjects.
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Discmsion Thcrc is r gradual rcduction

of lcvei of scrum iron in the persons in.

fectcd with hookworm. Although thc ini-

tial drop of thc iron levcl in vcry mild

cases secms to bc too 8rcat, it is still in

the limit. The reduction of scrum iron

may not indicetcr the anemic condition

sincc therc mey be enough iron from tho

body reservior to bind with hemoglobin.

'The datr indicatos the loss of overall F-c

and tho degrec of Fc loss cor.lates with

thc degrce of hookworm infection. In
'this experiment, thc TIBC is rather cons-

tant in both normel and infected subjects.

The powcr of binding of transferrin to [e

may be influenced by many factorg such

as diet, individual Fe teserve, daily turn-

over of Fc.

Conclmion Thc level of iron,serum in

hookworm infectcd persons is lowcr than

normel. The dcgrce of hookworm infec-

tion directly relates with the degree of

rcduction of iron se rum.
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