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Seventy-two healthy infants (37 males, 35 females) attending a private well baby clinic 
were enrolled in the study. Their mean birthweights and body weights at one year of age were 3,079 
grams and 10 kilograms, respectively. Blood samples were drawn approximately on their first 
birthday for evaluating the iron status. Complete blood count, hemoglobin (Hb) typing and DNA 
analysis for common carrier status of thalassemia and hemoglobinopathis were also determined. 
According to the infants of serum ferritin, the patients were classified into 4 groups: group I, iron 
deficiency anemia (Hb <II g/dl and ferritin <I2 ng/L) in I infants (1.4%); group 2, iron deficiency 
without anemia (Hb >II g/dl and ferritin <I2 ng!L) in 5 infants (6.9%); group 3, borderline iron 
depletion (ferritin I2-30 ng/L) in 39 infants (54.2%); group 4, iron sufficiency (ferritin >30 ng/L) in 
27 infants (37.5%). The iron deficiency state emerged as 8.3 per cent (6n2). There was no signi­
ficant difference of levels of Hb and mean corpuscular volume (MCV) among the infants with iron 
deficiency without anemia, borderline iron depletion and iron sufficiency. 

The results also revealed that 25 out of 72 (34.7%) infants were carriers of thalassemia 
and hemoglobinopathies. The carrier infants had significant lower Hb and MCV than those of the 
non-carrier infants with the p-values of 0.004 and 0.000, respectively; while their serum ferritin 
levels were not significantly different. Additionally, the association of carrier and iron deficiency 
state was further evaluated. The Hb and MCV among carrier infants with and without iron deficiency 
were not significantly different. Six infants with carrier state were found to have slightly decreased 
levels of Hb ranging from 10.3 to 10.9 g/dl with the ferritin ranging from I8.7 to 382.9 ng!L while 
the remainders had Hb of >II g/dl. Therefore, 7 out of 72 (9.2%) infants had anemia (Hb <11 g/dl) 
which was caused by the carrier state of thalassemia and hemoglobinopathies (n=6) and iron defi­
ciency anemia (n=l). 

The risk factors of iron deficiency status were associated with feeding regimen including 
continuation of breast feeding until one year of age without adequate haem iron supplement, exclusive 
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formula feeding, inadequacy of solid food supplement with only one meal per day and excluding 
haem iron from animal liver without substitution. The infants with risk factors had significantly lower 
levels of serum ferritin (mean 14.1 ± 1.7 ng/L) than those without risk factors (mean 31.9 ± 1.9 ng!L) 
with a p-value of 0.000. 

In conclusion, adequate haem iron supplement in 3 meals of solid food is essential for the 
prevention of iron deficiency status in one-year-old infants. 
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Iron deficiency anemia is still the most 
common nutritional deficiency worldwide and affects 
two-thirds of children in most developing countries 
( 1 ). A recent national study in England showed that 
12 per cent of 2-year-old children were anemic, 
rising to 21 per cent in Asian immigrants(2). In Thai­
land, 21 per cent of 2-year-old children were found 
to be anemic in 1989(3) and decreased to 15 per cent 
among children younger than 6 years old in 1996(4). 

Iron is an essential component for brain 
growth. It is needed during the early and rapid deve­
lopment of the brain and different cells within the 
brain continue to need iron for many ongoing pro­
cesses especially in the infancy period(5). In humans, 
persistent cognitive impairment was reported among 
children 5 to 6 years of age who were anemic during 
the infancy period although their hematological para­
meters were corrected(6). Since these changes may 
be irreversible, the most practical prevention of iron 
deficiency anemia is to provide adequate iron-forti­
fied food or iron supplement. 

This study presents the iron status of one­
year-old infants attending a private well baby clinic. 
The carrier state of thalassemia and hemoglobino­
pathies was also determined since they also presented 
with normal or subnormal levels of hemoglobin. 
Moreover, the prevalence of carrier state among the 
Thai population is extremely high at 30-40 per cent. 

Therefore, a complete hematologic study will be 
helpful in determining the cause of anemia among 
the studied infants. 

SUBJECTS AND METHOD 
Subjects 

Seventy-two healthy infants, who attended 
a well baby clinic at Pativej Pahonyothin Private 
Clinic, were enrolled in the study at the age of one 
year. After obtaining informed consent from their 
parents, 5 ml of venous blood was drawn from a 
peripheral vein at approximately on their first birth­
day. All of them were in good health without con­
current infection at the time of blood sampling. The 
parents and caregivers also provided details of milk 
and solid food given to the infants. Their physical 
examination and developmental evaluation were per­
formed by one pediatrician (A.C). 

Laboratory tests 
The complete blood counts (CBC) were per­

formed by Coulter based on electrical impedance. 
Serum ferritin was determined by microplate enzyme 
immunoassay described by the manufacturer(?). 
Hemoglobin (Hb) typing was assayed by high per­
formance liquid chromatography using Variant TM 
from Biorad. DNA analysis of four common carriers 
of thalassemia and hemoglobinopathies including 
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alpha thalassemia-I of Southeast Asian type ( __ SEA), 
alpha thalassemia-2 of rightward ( a3. 7-) deletion and 
leftward ( a4.2_) deletion and Hb Constant Spring 
(aCSa), was determined. 

Anemia was diagnosed by a level of hemo­
globin of less than II g/dl. The iron statuses(8) were 
divided into 4 stages based on the levels of serum 
ferritin and hemoglobin including iron deficiency 
anemia (Hb <II g/dl and ferritin <I2 ng/L), iron defi­
ciency without anemia (Hb > Il g/dl and ferritin <12 
ng/L), borderline iron depletion (ferritin I2-30 ng/L) 
and iron sufficiency (ferritin >30 ng/L). 

Statistics 
The levels of serum ferritin were computed 

to be log 10 and expressed as geometric mean. The 
comparison between the mean of the groups of 
patients was calculated by unpaired t-test or one 
way ANOV A. A p-value of less than 0.05 was con­
sidered significant. 

RESULTS 
Seven-two healthy infants (37 males, 35 

females) were enrolled in the study from 1999 to 
2001. Fifty-nine infants were the first-born child while 
10 and 3 infants were the second and third child, 
respectively. The route of delivery included normal 
labor, 45 infants; cesarean section, 17 infants; forceps 
extraction and vacuum extraction, one each and 8 
infants with missing data. Their birthweight, age at 
enrollment, body weight, height and head circum­
ference at one year of age are shown in Table 1. 
Sixty-five were normal term infants except for 3 with 
low birthweights of 2,160, 2,060 and 2,410 grams, 
2 monozygotic twins of 2,I60 grams and 2 large 
for gestational age of 4,040 and 4,170 grams. All of 
them had normal growth and development. 

The infants were classified into 4 groups 
based upon the levels of serum ferritin as shown in 
Table 2: group 1, iron deficiency anemia (Hb <Il g/ 

dl and ferritin <12 ng/L) included 1 infant ( I.4% ); 
group 2, iron deficiency without anemia (Hb > 11 g/ 
dl and ferritin <12 ng/L) included 5 infants (6.9%); 
group 3, borderline iron depletion (ferritin I2-30 ng/ 
L) included 39 infants (54.2%); group 4, iron suffi­
ciency (ferritin >30 ng/L) included 27 infants (37.5% ). 
The iron deficiency state emerged as 8.3 per cent (6/ 
72). The infant with iron deficiency anemia showed 
low MCV of 66.3 fl and hypochromic micorcytic red 
blood cells on the peripheral smear while the infants 
with iron deficiency without anemia showed a rather 
normal MCV and very few hypochromic microcytic 
red blood cells. Their clinical and laboratory find­
ings are shown in Table 3. There was no significant 
difference of the levels of Hb and mean corpuscular 
volume (MCV) among the infants with iron defi­
ciency without anemia, borderline iron depletion and 
iron sufficiency. 

· Twenty-five out of 72 (34.7%) infants were 
carriers of thalassemia and hemoglobinopathies which 
included alpha thalassemia-! trait (n=2), alpha thalas­
semia-2 trait (n=9), Hb E trait (n=8), Hb CS trait 
(n=2), combined Hb E and alpha thalassemia-2 trait 
(n=3) and beta thalassemia trait (n=l). The mean± 
SD of Hb and MCV of 25 carrier infants were signi­
ficantly less than those of 47 non-carrier infants with 
the p-values of 0.004 and 0.000, respectively (Table 
2). The low MCV and hypochromic microcytic red 
blood cells on the peripheral blood smear were com­
monly found in infants with beta thalassemia trait 
and alpha thalassemia-! trait while infants with Hb 
E trait, Hb CS trait and alpha thalassemia-2 trait had 
a near normal levels of MCV and very few hypo­
chromic microcytic red blood cells. The association 
of carrier and iron deficiency status was further 
evaluated. The Hb and MCV of carrier infants with 
and without iron deficiency were not significantly 
different. Six infants, 3 with borderline iron deple­
tion and 3 with iron sufficiency, were found to have 
slightly decreased levels of Hb ranging from 10.3 to 

Table 1. The descriptive data of the 72 studied infants. 

Birthweight (g) 
Age (month) 
Body weight (kg) at I year old 
Height (em) at I year old 
Head circumference (em) at I year old 

Mean±SD 

3,079±459 
12±0.8 
10 ± 1.2 

75.6 ±2.7 
45.7 ± 1.4 

Range 

2,060-4,170 
11.5-15 
8.1-13.3 
70-83.5 
42-48.5 
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10.9 g/dl with the ferritin ranging from 18.7 to 382.9 

ro ~ gf 
ng/L. They comprised of alpha thalassemia-2 trait 

..c: ·c (n=2) and one each of beta thalassemia trait, Hb E E- a<l n. ts ts ts ts ts ts 
"' "' Ul ts ts ts ts ts ts trait, Hb CS trait and alpha thalassemia-! trait. The ~ '§ E 'B'B'B'B.::"'B 

" "' ts ts ts ts.-<i ts remainders of carrier infants had Hb of > 11 g/dl. <t: VJ v; z ~ c ts 
Cl -;a 0 Therefore, the total number of infants with anemia .:;U 

G defined by Hb less than 11 g/dl was found in 7 out 
N of 72 infants which reflected the anemia rate of 9.2 
'IJ b() 

ro ro ro ·g ~-;.; per cent. Six were caused by the carrier state of ... "' 'IJ ·a e'!l 
~ ~ §§§~§§ thalassemia and hemoglobinopathies and one by iron 

,!) OOO.DOO 

"= ::r:: zzz::r::zz deficiency. 
'§ 

The infants with iron deficiency and border-... 
= e'!l .5 line iron depletion were supplemented with iron at - 6~ the dose of 3 mg/kg/day for 3 months. Repeated = 0 ~t::! r-----Cl'\oo-oo 
.: ~r---:~O~o\ blood sampling was performed in the infant with iron - E gp 'at 2~ deficiency anemia. Although his hematological para-" ...., Ul 

'"' meters were completely corrected, long-term follow-= ... 
up is needed. ·o 

c >~ ('f')"""0\("(")\.0- The association of low levels of serum ... Uc;:: '-C)NNN_;N "0 ~~ \Ooor---.r-r-r-
ferritin with the infant's sex, birthweight, bodyweight, = 0 

·= height and head circumference at one year of age, 
"0 ,!);::;- lrlN00\000- and dietary intake, was evaluated. The significant = ~~ Orri.....:_;N_; 
e'!l ------ risk factor was the dietary intake, which included ---..... 

continuation of breast feeding until one year of age ... 
'IJ 

"0 without adequate haem iron supplement, exclusive e'!l 
~ 

o~ 

~~ ro .n .n ro "' formula feeding, inadequacy of solid food supple-
e'!l "0 " ("") ('f"") ('f'")-- ('f"") 

'§ :.:::: E ment with only one meal per day and excluding haem a~ ... Ul 

= iron of animal liver without substitution as shown e'!l 
...., in Table 4. The formula was iron fortified with an 
'"' "' "' "' = = .... :;j-; .... -;_. average of 0.8-1 mg/1 00 kcal. The mean ± SD of ... ·o ~ ~ E E ~ E ~ serum ferritin in 57 infants without the risk factors c '""' 0 0 a... 0 1-o ... lll"-"-lll"-lll 
"0 who received formula and 2-3 meals per day was 
= 0 31.9 ± 1.9 (range 16.5-61.8), which was significantly 
·= ~Oil ... "'-"' higher than those of 15 infants with at least one of 
0 :c:; on the above risk factors (mean± SD 14.1 ± 1.7, range bC!_ 
'IJ ·v o ("f") V) 00 ("'f'j 

Oil ~ @ oo-:o..:oo "' 8.3-23.7) (p=O.OOO). But the Hb and MCV in infants = --- -- " :a >-.." > 
"0 >-.. 50 with inadequate dietary intake were not significantly = 0 " c Ill "' ~ 

0 " different from those of infants with adequate dietary ...., ~ .... ... 
intake. Fourteen out of 15 infants at risk were asso-0 " - ~ "= ciated with iron deficiency anemia (n=l), iron defi-.... :§ "0 0 c: ,.Q 

E "' ciency without anemia (n=5), and borderline iron .s b() 8~~8~8 ;;; 
;:; 0\0000-lll " depletion (n=8). Therefore, the parents and caregivers "0 ~ NN~~NM E "' = ..c: . ::: e'!l t:: ~ ·- of children with associated risk factors were coun-

-; ~ 
0 b() 
O.V> seled for the bioavailable haem iron supplement such '"' ._ "' :s 0 ~ 
"' ... as meat, chicken, pork, animal liver and well-cooked 

0 0 " >< 
~~~"'"'~ 

.!::: .:! animal blood. " E= Ul 

" "' After excluding infants with iron deficiency, ff'i "' E ..c: ·-
.£ ~ § borderline iron depletion and carrier state of thalas-

::: 0 ,.Q " :.= c semia and hemoglobinopathies, the mean ± SD of e'!l i(j -N('f')"'1"V)\O 

E-< u <0.!0 
Hb was 12.3 ± 0.6 g/dl (range 11.3-13), MCV 79 ± 
3 fl (range 73.8-85.8) and serum ferritin 44.1 ± 1.4 
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Table 4. The levels of serum ferritin among 15 infants with inadequate dietary intake. 

Type of feeding 

Breast feeding plus 3 meals/day 
Formula alone 
Formula plus I meaUday 
Formula plus 3 meals/day but excluding animal liver 

* only one meal of solid food was given daily 

ng/L (range 31.0-62.7) among 20 normal infants. 
Their peripheral blood smears showed normochromic 
normocytic red blood cells. 

DISCUSSION 
Iron is essential for human growth and deve­

lopment. The iron deficiency state affects the deve­
lopmental milestones(9,10). Between 4 and 12 months 
of age, the total body iron increases by approximately 
130 mg. The sources of iron other than milk are 
necessary. Therefore, if they do not receive sufficient 
iron-containing foods, iron deficiency may occur and 
usually develops after the first birthday(11). There­
fore, evaluation of iron status at the first birthday is 
cost-effective for the prevention of iron deficiency 
in children. 

In the present study, only a single blood 
sampling was drawn when the infants were in good 
health without concurrent infection. Mainly, hemo­
globin and serum ferritin were used for the assess­
ment of iron status. The serum iron and total iron 
binding capacity for determining transferrin satura­
tion were not included because of the technical diffi­
culty in preparing iron free equipment during blood 
samplings and laboratory testings. Therefore, the 
status of iron depleted and iron-deficient erythro­
poiesis could not be distinguished by the low serum 
ferritin alone. However, both statuses, which were 
classified as iron deficiency without anemia, require 
iron supplements for at least 3 months. 

The risk of anemia was 9.2 per cent (7172). 
Only one infant had iron deficiency anemia while 6 
infants had anemia without iron deficiency. Their 
anemia was caused by the carrier state of thalassemia 
and hemoglobinopatheis. Additionally, the risk of 
iron deficiency state was 8.3 per cent (6172) which 
included one infant with anemia and 5 infants with­
out anemia. The risk of anemia and iron deficiency 
state were similar to the study of Picciano et a1Cl2) 
in a private practice reporting the risk of 8 per cent 

Number 
of infants 

5 
3 
3 
4 

Individual level of 
serum ferritin (ng/L) 

4.7, 9.8, 10.8*. 18.9, 23.1 
13.7, 14.2, 34 
9.1, 17.1, 25.8 
7.1, 11.9,16.6, 21.2 

and 11 per cent, respectively. Although the rates 
were lower than those in the general population of 15 
per cent, the infants with borderline iron depletion 
verified by serum ferrintin between 12 and 30 ng!L 
were as high as 54.2 per cent. Iron depletion or defi­
ciency is mainly caused by an inadequate iron supple­
ment combined with an increasing iron requirement 
in infants because of high growth rate. Knowledge­
able parents and caregivers in preparing adequate 
haem iron supplement are essential. A misunderstand­
ing about excluding haem iron from animal liver 
without substitution was found in four parents in the 
present study. Therefore, the awareness of parents 
and caregivers in providing adequate haem iron sup­
plement (1 mglkg/day) of approximately 15 mg per 
day is important for the prevention of iron deficiency 
in infants. 

It is suggested that the determination of 
Hb, MCV, peripheral blood smear and serum ferritin 
by using 2 ml of whole blood, should be included 
in the screening for iron status. However, they are 
insufficient for identifying the cause of anemia since 
there is a high prevalence (30-40%) of carrier states 
of thalassemia and hemoglobinopathies in the Thai 
population, which also manifests a slightly low Hb 
and MCV, and microcytic red blood cells on the 
peripheral blood smear. Repeated blood sampling 
from one-year-old infants is technically difficult 
and also induces psychological trauma. Therefore, an 
additional 3 ml of EDT A blood should be stored for 
further hemoglobin typing and DNA analysis for the 
common carrier states of thalassemia and hemo­
globinopathies. 

From a practical viewpoint, slightly low 
levels of Hb and MCV are commonly found in the 
carrier state of thalassemia and hemoglobinopathis. 
But a normal or slightly low level of Hb and MCV 
cannot distinguish iron deficiency or iron depleted 
state. Also, there is no significant difference in the 
level of Hb and MCV among infants with or without 
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iron deficiency state. A low level of Hb will be found 
in the late stage of iron deficiency as shown in the 
present study and only one out of 45 infants with iron 
deficiency or iron depletion had Hb of less than 11 
g/dl indicating anemia. An additional determination 
of serum ferritin is essential for the accurate diag­
nosis of the iron deficiency state. However, if, CBC 
is the only available test, and the infant is anemic 
with hemoglobin less than 11 g/dl, elemental iron of 
3 mg/kg/d should be given. One month later, CBC 
and peripheral blood smear should be repeated. If the 
level of hemoglobin rises more than 0.5 to 1 g/dl, 2 
more complete months of iron therapy for the pre­
sumptive diagnosis of iron deficiency anemia are 
needed. If the hemoglobin is still less than 11 g/dl 
after 3 months of iron supplementation, the status 

of carriers of thalassemia or hemoglobinopathis is 
suspected. A further investigation of hemoglobin 
typing combined with DNA analysis for alpha thalas­
semia trait is suggested according to the laboratory 
facilities. 

In conclusion, the adequate haem iron sup­
plement in 3 meals of solid food for one-year-old 
infants should be routinely emphasized in the child­
health supervision in order to prevent iron deficiency 
status. 
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D71 WJ1':i{IJ iJI'IJffNfJY/1. w. IJ. *, 

!fcf'i7 mru~. 1rw. **, ~1crmmf fli7?7w'lftf. ?YI.N. *** 

m·mYiilr:'!lml'lu;~LL'i~t:nti 1 tJ ~1'\Jl'\J 72 'i1tJ ('llltJ 37, l1~~ 35) Y\rJiHlm~n~'!I!Nrliiilmunw Mfum~ 
4 ..I ~ " ~ • ~, " ,j,.,. .1 1 ~ ~"' 

(;l'il"'L~!:ll'lLntJ1m.Jm1::n1(;JLl1~nL\J'il~mtJ 'il~YNLI'll'l'il"l CBC, hemoglobin typing ur~::ml::'Vl~tl\JiLw~ 'irlOlrtN·nL~tJ 

u~::ii1~tn~uuil111t.ln~ ~1l1lJnLQ~tJ'llu~Yn'inLL'imiil'lu~::L~ur::nt~ 1 tJ LYhnu 3079 n1~ u~:: 1 o nn 1111~a1~u ~lii~mn 
ml::!i1(;JLl1iln1um'in11'ltJUtl~n~~(;l1~'i::~u:Uf~LvJuhYiuMLu\J 4 n~~ ?iu n~~Y\ 1 m1:::UI>l"llnm'i'!lll'l!i1(;JLl1iln 

(Hb <11 nfW111~ LL~::wJuhYiu <12 un/~) ~1\Jl'\J 1 'i1tJ (1.4%) n~~Y\ 2 ml::Y-l'iu~!il(;JLl1ilnul'l1)-):UI>l (Hb >11 

n-l~/111~ u~::LvJuhYiu < 12 un/~) ~1\Jl\J 5 'i1tJ (6.9%) n~~Y\ 3 rm::V-l'iu~!i1(;JLl1ilnN::~~ (LvJubrlu 12-30 ~~n/~) 

~1\Jl\J 39 'i1tJ (54.2%) n~~Y\ 4 rm::!i1VJmilnt.Jn~ (LvJubYiu >30 un/~) ~1\Jl\J 27 'i1tJ (37.5%) ~~Ju ilrm:: 

Y-l~!:l~Ci1(;JLl1iln 6 'i1tJ~I'lLU\JfutJ~:: 8.3 u(;\ Hb u~:: MCV '!lu~m'inY\ilrm::Y-l'iu~Ci1(;JLl1ilnul'l1)-):U111 rm::Y-l'iu~Ci1~Ll1~n 

~::~~l11uml::!i1(;JLl1~nt.ln~~).)LLI'ln~h~nu 

Yll'in 25 'i1tJ ~l'lLU'IJfutJ~:: 34.7 i111TJ::~uuc.J~'lJu~brJ!i1~~:ULiltJu~::51~1n~uuill'lt.ln~ m'iml1~1ifil'i::~u 
Hb u~:: MCV ~1n11m'inffi).)iltiu1'irJ!i1~~:ULil£Juc.J~ LL~i'i::~uLvJu l'iYiu ~).)u111n~h~nu uun"l1mi'tlii~m~n1um'inY\il 
Im::ti'IJLLc.J~'l1~nu11TJ::w'iu~!i1(;JLl1~n t.l'i1n!Jl1hlilrJ11~U(;ln(;\1~n'IJ1u'i::~u Hb LL~:: MCV 1um'inY\i1~uuc.J~ Ylil 

l11u 1)-)ilml::Y-l'iu~!i1(;JLl1~n'i•~lii•tJn(;l1~ u(;\V-luYn'inY\il~uutJ~ 6 'i1tJYiil'l::~u Hb ~1n·ht.Jn~Lilntl'u£J 'l::l111~ 10.3-

10.9 n-l~/111~ u(;\il'i::~uLvJu1'iYitJ'i::l1·h~ 18.7-382.9 un/~ m~nY\il~uuc.J~'i1tJSu '1 il'i::~u Hb >11 nfw111~ ~~Ju 
m'i~nl!l11'1f~ifwum'in 7 'i1tJ~111LtlufutJ~:: 9.2 ilm1:::U111 (51~tn~uu~1nl1 11 n1~/111rt) Li1u~"11nilm1::YI~uuc.J~ 
'lltJ~bl'lnl~G'I:ULiltJu~::51~1n~uutjl11t.Jn~~1\Jl\J 6 'i1tJ u~::m1:::U111"11nnwu1111Cil(;)Ll1~n (nt~tn~uu~1n-l1 11 nf~/ 
111~ u~:::Uf~LvJDl'iYiu~1n"l1 12 un/~) ~1\Jl\J 1 'iltJ 

l'lll~L~tJ~(;\uml::'1111'll11LJY-l'itJ~Ci1(;JL l1ilmiil'l"l1nm'l 1 ~u~u).)"lumt~ 1 tJ 11'lt~1 ~ml11'iLNi~Yiiln1(;JL l1~n 1).) 

L~£J~Y-ltl, m'i1~u~r.m~mh~L~m. 1~ml11'lL~i~L~tJ~li'm~m 'll~J'~m'l1~"l~~U"l1n~(;ll'lfl1111~l~ 1 L~tJ Yll'lnffilii-lu 

~1'lt:nm'i 1)-)L~tJ~Y-luil'l::~u:Uf~LvJu bYiu (Lil~£1 14.1 ± 1.7 ~r1n/~) ~1nl1Yll'inffilii1um'lt:nm'lL~tJ~Y-lu (Lil~tJ 31.9 ± 
1.9 un/~) Dd1~i1lTm~1~t1J (P = 0.000) 

i~Ju m'iMt:nl11'iLN1~Yiiln1(;Jm~nDri1~L~tJ~Y-ltJ1umm'l 3 li'Durim'inmQ 1 tJ "1::'!11tJULJ~numl::ml'l 
u~::Y-l'itJ~Ci1VJmiln 1 \J'Vl1'in 

inlvnntll '11'Ufti.lfi'Vl~. zi&Tl £ntll~. ~in~ £1ii11W.ri 
'l"'t1U1!1L't111jm~LL'WY1rl"' 2545; 85 (QU1.J'WL'Ilt 4): S1081-S1008 

• ml'li'lllfl~1'lL1'111'11l'll1l{ l'lru::LLV-l'YltJI'Ill'l!ll{ h~Y-ltlll.Jll'l'l1~1iiufi. ~mi'YltJl~tJ~i;llll'l, 

•• llll'li'lllY-ltllDi'Yltll, i'Yltll~tJLLW'Yltll'l1l'l!ll{W'l::~~rJ~Lmh 

••• 1lll'li'llll'ltlll.Jll'll'l1l'll1l{ l'lru::UW'YltJI'l1l'll1l{ h~Wtlll.Jll'l'll~iil.Jfi, ~Ylli'Yltll~tJ~i;llll'l, Ol~L'Yll'l '1 10400 




