CHAPTER 4

RESULT

4.1 Systematic Review
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4.1.1 Effects of date palm (Phoenix dactylifer inWeficiency

anaemia '
The database search identified 3630 tltles$entlall relev tFrtldgs
Another 11 titles were located through hand m the’reference secﬁb’n of

ract re@ﬁgure

earlier reviews. A total of 2533articles We retr ed gir

4.1) by using PRISMA guidelines ( e I ., 2009): nin he titles and

abstracts resulted in the selection artlcle IW @e Forty-nine of
N,

these articles did not meet th n cFiteria Itin ﬁ'n"a final inclusion of

only 3 articles. The characteris ft, stud@are shown in Table 4.1.
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Table 4.1: Characteristics of included studies (in chronological order) on effects of date palﬁi@oenix dactyllifera) in iron deficiency

anaemia Y'
Y

Y
INd,

First Extracts Of Dates Animals model ~ Types Of Study Experimental design uration ff m Parameters Result
Author& posgr c |on
Year
Yh
E ; °\ é\
v I v
Onuh et e Aqueous 50 Wistar rats Experimental e  2groups were o 1 ay Blood samples  Red blood cell e  Significant
al., 2012 extract of weighing study administere |th im V were collected  count, increase
dates between 100 to quoxnde ) \ from retro haemoglobin, (p<0.001), in red
200 grams and Q(_'J bulbar plexus packed cell blood cell count,
e  Methanolic  aged between 2 . grou oraII A% of the median  volume, haemoglobin
extract of to 3 months from ini raded canthus of the  reticulocyte, packed cell
dates Animal House of ses\qf the crude agfiepu % eye platelet  count, volume,
College of f dat (n 9) total white blood reticulocyte and
Medicine, cell count, platelet count

differential white
blood cellcount 4 Total white
and bonemarrow blood cell count,

count. differential white
blood cellcount
and bone
marrow count
did not differ
significantly
(p>0.05)

University of
Nigeria Enugu
Campus
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Zenetal, o  Aqueous 24 Wistar rats Experimental e  Group 1 was orally 14 days %Dsamples Haemoglobin e  Date extract
extract of P administered with standard %ﬂe increases the
2013 dates weighing 200 study diet and distilled water (n = miﬁgig’m level haemoglobin
grammes from 6) Y:([exu s Ie/\éil (3623551061?4
e Group 2 were orall , 10.35+0.
Laboratory admir?istered with I)gw Fe \, g/dL)
Study Center for diet and distilled water (n q significantly
Food and =6) | (p<0.05) as
. e  Group 3 were orally \d compared to low
Nutrition, administered with low Fe * X iron diet
University of diet and distilled water plus J | S group(7.72+0.17
date juice at concentrati A
Gadjah Mada 50% (n = 6) T X" g/dL)
NV
Yogyakarta e Group 4 were orally Y. \ \&
ac_imlnlstefed_ with W u\ é
diet and distilled @3 us &
date juice at cNtr ion O
e 100% (n=6) N A
Abdelsala o  Aqueous 20 mature late-  Experimental e Groupl Iy \3$ dé)é‘ Blood sample ~ Red blood cell o  Dates extract
metal., extract of pregnant (=60 study adminj ithfegulag 7, <{_’) taken via count,haemoglob significantly
dates com pellet'plus & jugular vein in, packed cell (p<0.01)
2014 days prepartum) alf m%y (n ’;*j $ volume, increase
Najdi ewes. . rotib 2 Wereﬁ)ral [ § reticulocyte, haemoglobin
nisteres& it E"QQ platelet count, concentration
Su queo total white blood (10.74+0.2 g/dL)
/&\xtr S cell count, e  No significant
\ Gro e or differential white (p>0.05) change
C.) drfiini With blood cell count in red blood cell
% robiot stir.@d yoghurt count, packed
% :y) ‘é\ cell volume and
: . roup %Wgre orally platelet count
adminfSVered with palm e  Total white
\ Sukkary dates aqueous blood cell count
% extract and probiotic did not differ
stirred yoghurt (n =5) significantly
(p>0.05)
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Fecords identified through

Additional records identified

datzbase search through hend searching of
(n=34830) reference lists and mternet
search
Duplicates removed  [* 1 ;

{n=1108)

Records after duplicates removed

{n=2333)

Becords screened

{n=2333)

l

Becords excluded.
Irelevant by title,
ahatract

Full-text articles
aasessed for ehigibality
{n=132}

-

Studies meluded m
quelitztive synthesis
n=13)

Animal studies

(n=3)

Full-text articles excluded.
(n=49)
Bezson:

-No relevant mtervention
n=4%

-No  relsvant outcomes

n=4%
-Oither than fruits and seeds
n=4

Mot related to mon

deficiency anasmia

' J g

=
)

palm (Phoenix (hc ylifera) in iron deficiency anaemia
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All of the selected experimental studies involved the use of date palm
extract (Onuhetal., 2012; Zen et al., 2013; Abdelsalam et al., 2014). Only one StT
stated thetype of date palm being used, which is dried Sukkary Dates (Ab@
et al., 2014). Aqueous date palm extract has been used in all of these sttid hich
are prepared byremoving the seeds and blending it with distilled WEIWE of the
studies used two types of date palm extract simultaneously which werg'the aqueous

extract and methanolic extract (Onuh et al., 2012). Twosﬁ%@ only date palm

extract in the experiment (Onuh et al., 2012; Zen et al. while w study
®

used a combination of date palm extract with prot@’red yoghurt 0#1 &&v}s
milk in theexperiment (Abdelsalam et al., 2014Y. \4' .\Y
T

Two of the studies used Wistar ra%!gﬁng be!ﬂve 00 tc@ grammes
jects

(Onuhyet aI.,@.Z; Zen et al.,

\l Y
2013). While the other study inv e us u Iatc:)éxegnant (=60 days
@
C b

prepartum) Najdi ewes as sub*\ dels et I.:‘ZOI& Red blood cell count,

haemoglobin, packed cell vwwreticllocy Iatel@unt, total white blood cell
[

count and differential od cell eoun ge@red as stated by Abdelsalam

and aged between two to three months

ed the.%me parameters with an addition of

bone marrow Nhe ird's oplyd"@ved haemoglobin level measurement
% ’

using cya@ oglohin methed (@et al., 2013). All of the selected studies

cleawe posiﬁv edts of@ palm towards increasing haemoglobin level

A
an g anaemia.
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Abdelsalam et al., (2014) demonstrated that date palm extract signifiﬂt

increases the haemoglobin level by 13% as compared to the control. 9et>
(2013)and Onuh et al., (2012) also reported a significant increased o;Eaemoﬁ
ithda

level (p<0.05) in subjects treated with date palm extract. Treatment wi te palm

lobin

extract shows no effect (p>0.05) on total white blood cell et al., 2012;

(@?n red

blood cell count, packed cell volume and platelet, count;” Onuh et al} (201@~
o | &

however found that the differential white blo | count and Bone ma\'t

findings did not differ significantly (p>0.05). Y. \

Abdelsalam et al., 2014). While reporting a significa

o
=

e
4

4

4.1.2 Effects of goat milk iniro iciency ahrig /<\
@ S

q
The database search ia{' d 5027+itles of p@lly relevant articles.
. N .
Another 8 titles were | cathgh and lrc&@‘n the reference section of
earlier reviews. Atotal o; 3@4 articlés r@t{lJQ\}ed for abstract review (Figure

4.2). Screening t h’and al)strac resu@n selection of 18 articles for full-

A
text review. TeNes argicle ifjln et the inclusion criteria resulting in a
final inclu@only articles The DSafacteristics of included studies are shown
- v
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Table 4.2: Characteristics of included studies (in chronological order) on effects of goat milk in iron

deficiency anae i&"
S

Duration of Sar‘r%&

ferrous sulphate (n = 9)

The WGM group with

First Type of goat Animals Types Of Experimental design Result

Author& milk Model Study exposure Yv

Year \,

Park et  Skim powdered 63 Sprague Experimental e  Group 1 were orally 10 days lood samples Total Fe intake(mg), The respective haemoglobin

al., 1986 goat milk SGM) Dawley rats, study administered with WGM(n = col|ected from haemoglobin (g/dl), regeneration efficiencies
and whole goat male from 9) retro-ogular haemoglobin (HRE) for group fed with
milk (WGM) of Simonsen e  Group 2 were orally ca y-onqe regeneration goat milk (50.6%, 26.0%)
Alpine andNubian Laboratories, administered with WGM é eye) | _\c} efficiencies and liver greater thancow milk
breeds goat Gilroy, CA supplemented with 50 ppm P e (13.1%, 13.0%)

i,

Group 3 were orally
administered with WG
supplemented with 10
ferrous sulphate (n =9
Group 4 were orall
administered with
supplemented
ferrous sulphate (fs 9)1

Group 5w rew
administe%l who

milk (n =9)

Grou re oral
adm(m i
9)
. EH'D? were or
<%‘mist&er (ﬁ(y‘
mil )
N 2

B
oD

highest Fe supplementation
had the highest  Fe
bioavailability




Lopez-
Aliaga et
al., 2000

Lyophilized
goat milk

35 albino Wistar Experimental
rats, male, with  study

initial body

weight 177

grams from

University of

Granada

Laboratory

Animal Service

Group 1 were orally
administered with
standard diet (n = 11)
Group 2 were orally
administered with cow
milk diet (n = 10)
Group 3 were orally
administered goat milk
diet (n = 14)

30 days

Urine, faeces,

liver, spleen

both femora,'Y~
sternum 'G\
longissi rsi
musc

Digestive
utilization of Fe
(food intake (g),
apparent
digestibility
coefficient (%),
Fe intake (ug),
faecal Fe (ug),
absorbed Fe
(Hg), Fe
balance (ug),
retention/intake
(%) and urinary
Fe (19))

Fe
concentration
(ug /g) in organ
(liver, spleen
and sternum)

Apparent digestibility
coefficient of Fe
greater for goat milk
(26.64 = 1.72 %) then
cow milk 19.14 +
1.15 %)

Fe balance,retention
of Fe greater in goat
milk diet (127.4 +
9.37 ug) than cow
milk diet (111.2 £
7.77 ng)

The Fe content in the
liver and spleen is
greater with the goat
milk diet (230.3

+9.0and 1284.9 +

28.2 ug/g), than cow
milk diet (198.3 + 4.4
and 1102.8 + 26.7
****ug/g




Barrione Lyophilized
vo et al., goat milk
2002

69 albino
Wistar rats,
male,with
initial body
weight 177
grams from
University of
Granada
Laboratory
Animal
Service.

Experiment
alstudy

Group T-S: transected
rats, standard diet (n =
11)

Group R-S: resected
rats,standard diet (n =
13)

Group T-C:

transected rats, cow
milk diet (n =10)
Group R-C: resected
rats,cow milk diet (n =
11)

Group T-G:

transected rats, goat
milk diet (n =14)
Group R-G: resected
rats,goat milk diet (n =
10)

30 days

Urine,
faeces,

kidney, li
spleen Uql

femo
stem;d
heart

Digestive
utilization of
Fe(food intake
(9), apparent
digestibility
coefficient
(%), Fe intake
(M), faecal Fe
(ug), absorbed
Fe (ug), Fe
balance(ug),
retention/intak
e (%) and
urinary Fe
(H9))

Fe concentration
inorgan (Ug /g)
(liver,
spleen,heart,
femur and
sternum)

In the transected and
resected rats, the
Apparent
digestibility
coefficient of Fe
was highest with the
goatmilk diet (26.6
+1.7%,16.1+£1.2
%), followed by the
standard diet (22.1 +
1.1%, 125+ 1.1 %)
and lowest with
thecow milk diet
(18.1+1.1%,9.2+
0.7 %).

e Transected and
resected rats fed with
goat milk diet, the
deposit of Fe in the
organs were greater
than with those fed
the cow milk diet and
standard diet




Alférez et Lyophilized
al., 2006 goat milk

59 albino Wistar ~ Experimental
rats, male, with study

age ~3 week

from University

of Granada

Laboratory

Animal Service

Anaemic 14 Blood from e  Digestive utilization
group days caudal vein, of Fe(food intake
administered urine, faeces,

withstandard liver, spleen,
diet both femora
Anaemic group and sternurn-\
administered

with goatmilk Y'
diet V

Anaemic group retention/intake (%)
administered

and urinary Fe
with cowmilk (19))
diet \d . Fe
Control | ‘ C}Y'concentration ir_1
group A2 organ (ug /g) (liver,
administered 2 7~ spleen, femur and
withstandard N sternum)

diet \/Y' N {3‘ .

Y‘ﬂj), apparent

\ digestibility
coefficient (%), Fe
intake (ug), faecal
Fe (ug), absorbed
Fe (ug), Fe balance

(H9),

Haemoglobin
Control group (,) Q\ & regeneration
administered \ (@) efficiency (HRE)
\V Ao e Haematological
N parameters(serum

with goatmilk

diet c') -y

Control grou% 4 q QC_‘) Fe , red blood cell,
administere\ A% packed cell volume
with cow% l ‘%\ and platelet)

diet

S
/o
-
e

Goat milk improvedFe
metabolism in Fe-deficient
rats, leading to a higher Fe
content in the spleen (718.8 +
68.5mg/kg), liver (367.8 £
38.6 mg/kg) , sternum (111.3
+2.7 mg/kg) and femur (120.9
* 8.1 mg/kg)in comparison
with cow milk (spleen = 405.0
* 54.3 mg/kg;liver = 338.9 £
19.7mg/kg; sternum =

78.9 £ 2.5 mg/kg; femur =
80.4 £ 2.9mg/kg) .

Higher HRE (35.8 £ 1.6 %) ,
serum Fe (1731 £ 90 pg/L), red
blood cells (8.24+ 0.19x1012
/L) and packed cell volume
levels (42 £+ 1.4 %) and lower
platelet count (886 + 50 %)
after anaemic rat treated with
goat milk.
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Nestares Lyophilized

etal.,
2008

goat milk

60 albino
Wistarrats,
male, withage
~3 weekfrom
Universityof
Granada
Laboratory
Animal
Service

Experimental
study

Anaemic 14
group days
administered
withstandard

diet

Anaemic group
administered with
goatmilk diet
Anaemic group
administered with
cowmilk diet
Control group
administered
withstandard

diet

Control group
administered with
goatmilk diet
Control group
administered with
cowmilk diet

s
{4

s

N

£

A,

Blood from e
abdominal
aorta, liver,
spleen, both

Digestive utilization
of Fe(food intake (g),

apparent digestibility
c%ﬂtient (%), Fe
e (ug), faecal Fe

femora and \Q
sternum (?Jg), absorbed Fe
A Kg), Fe balance(ug),

Yv

V-

\of
\d

, ]
NS N
é\T

Y
S

N
S5

-
RN

3 &

retention/intake (%)
and urinary Fe (ug))
Fe concentration in
organ (ug /g) (liver,
spleen, femur and
sternum)
Haemoglobin

egfeneration

I
| .\(é'?ficiency (HRE)
“"Haematological

parameters (serum
Fe , serum ferritin,
transferrin
saturation, total Fe
binding capacity, red
blood cell,
haematocrit,
haemoglobin
concentration and
platelet)

Apparent digestibility coefficient
(52.6+ 0.9 %) and the Fe
retention/intake (R/I) ratio (51.5%

0.8 %) higher inanaemic rats fed
goat milk diet despite high-Ca
content.

Fe-deficient rats with respect to their
controls, both fed with double-Ca,
showed higher values of RBC (7.25 £
0.20 x10* /L) and haematocrit (36.6
+ 1.1 %) for

goat milk diets

Ca enrichment decreased Fe stores in
liver and sternumin anaemic rats fed
cow milk diet, however goat milk
diet did not modifyFe content in the
organs studied in anaemic rats.
Serum ferritin (98.0 +2.0,90.2 £ 2.6
pg/L) was always higher in rats fed
goat milk diet in anaemic rats fed
either normal or Ca-enriched diets.

S
&
-
N
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Lopez-  Lyophilized
Aliaga et goat milk
al., 2009

40 albino Experimental
Wistarrats, study

male, with

age ~3 week

from

Universityof

Granada

Laboratory

Animal

Service

Anaemic 14 days Blood from
group abdominal
administered aorta
withstandard andfaeces
diet <

Anaemic group
administered with
goatmilk diet
Anaemic group
administered with
cowmilk diet
Control group

administered \d
withstandard .
diet I | _\"}Y.
Control group ? e
administered with \ N
goatmilk diet 2 43'
Control grou \) j

administer t 6‘

cowmilk diet ~ Y E%

Digestive
utilization of
Fe(apparent
digestibility
coefficient
(%), Fe intake
(Mg), faecal Fe
(M),
retention/intak
e (%) urinary
Fe (ug) and Fe
retention/intak
e ratio (R/I)

ADC (54.47 +£1.0
%) and Fe R/I
ratio(55.02 £ 1.0
%)

were higher in the
anaemic rats fed
thegoat milk diet
than among those
fed thecow milk
diet (ADC =
37.62+1.6

%; Fe R/l ratio =
37.09 + 1.6 %)



Diaz- Lyophilized
Castro et goat milk
al., 2011

180 albino Experimental
Wistar rats, study

male, with age

~3 week from

University of

Granada

Laboratory

Animal Service

112

Anaemic group 50 days Blood e Mineral
administered with from caudal contentin

goatmilk and veinaw bone tissue
normal Fe content abO@H al (sternum and
Anaemic group a@? oth femur)
administered with mur and

goat milk diet and
Fe overload
Anaemic group

administered with
cow milk and Q
normal Fe content |

Anaemic group \d
administered with X

cow milk diet and | _\‘—}
Fe overload ? e
Control group T \ N

administered with

goat milk an
normal Fe

Control group \Y

admini with /(\
goat milkdiét an S
Fe ad B Aé}-

. 3

—X

Increase of Fe in
sternum, which
indicates that the
hematopoietic
process
essentially
recovered earlier
onthe goat milk
diet compared
with the cow
milk diet



¥

Diaz Lyophilized
Castro et goat milk
al., 2014

60 albino
Wistarrats,
male, with age
~3 weekfrom
Universityof
Granada
Laboratory
Animal
Service

Experimental

study

Anaemic group
administered
withstandard

diet

Anaemic group
administered with
goatmilk diet
Anaemic group
administered with
cowmilk diet
Control group
administered

withstandard c%) “\

diet
Control grom

«Q
o o
2 3
55
52
(D
3
,!—P

30 days from

ominal aorta
V d liver

\%

Haematology
parameter
(haemoglobin
concentration,
RBC,
haematocrit,
mean cell
volume,
platelets,serum
Fe , total Fe
binding
capacity,
transferrin
saturation,
serumferritin,
serum
hepcidin)
Liver Fe
content
Divalent metal
transporter 1
(DMT1)

Goat milk
increasedthe red
blood cell count
(7.71 £ 0.28 x
10%%/L and serum
hepcidin (14.30 +
0.70 ng/mL)

in anaemic

rat

Goat milk restore
Fe content
(309.91 + 28.35
pa/g) inliver and
hematological
parameters in
anaemic rat.

» Goat milk
significantly

(P <0.05)
increase
expression of
DMTL1 in
anaemic rat
(145.26%)




Eecords identified through
database searching

Additional recordz identified
through hand searchmg of

)

Full-text articles
assessed for eligibiity
n=18)

n=3027) reference lists and intemet
search
Duplicates removed  [4
n=1411) Records after duplicates removed
(n =3624)
v
Fecords screened
n=3624)

Records excluded
Irrelevant by title,

abstract

Y

Studies mcluded n
qualitative synthesis
n=8)

l

Amimal studies

v

Full-text articles excluded
n=10)
Feason

Mo relevant intervention,

n=10

Mo relevant
n=10

outcomes,

Mot related to goat milk. n
=1

- Motrelatedto Fe, n=2

cts at milk in iron deficiency anaemia
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The selected experimental studies generally involved the inclusion of goat’s
milk, cow’s milk and standard diets recommended by American InstituteT
Nutrition (AIN) to study the iron metabolism in rats. Park et al., and Diaz-Ca
al. however, implemented the usage of cow’s milk and goat’s milk r@vely,
with and without iron overload. Park et al. used ferrous sulphate w 1az-Castro

et al., used ferric citrate as the iron source. Of the eight selected M one study

used skim powdered milk and whole goat’s milk while th only used
lyophilized goat’s milk. \d
S
Albino Wistar rats with initial weight of |mately \l/aslused

by two studies, five studies used albino Wista ith o appro@dtely 3

weeks while one studyused Sprague- Dav%qw To
level, haemoglobin regeneration effim

among the parameters included in

nd conce

Lopez-Aliagaetal., Ba vo et rez e&f" Nestares et al., Lopez-

Aliaga et al., and Dlazest tal.in ude tpl ntake with other additional
esti

iza( won@parent digestibility coefficient,

ce, r@onllntake and urinary iron while

uti

|

parameters such as Ig

faecal iron, abs |ron, i
observing the ce tratio ;p'eciﬁgorgan suchas liver, spleen, heart, femur
and ste o in r enerati efficiency and haematological parameters
sucha er iron, red Iood c I ount packed cell volume, platelet serum iron,

t n blndlng capacity, trar}errln saturation, serum ferritin, and serumhepcidin

0 e also included.
Park et al., and Alférez et al. reported that iron deficient rats treated with

goat’s milk showed higher haemoglobin regeneration efficiencies than those treated
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with cow’s milk or normal diet. This was evident by the increased serum

haemoglobin level, red blood cell count,packed cell volume, haematocrit and m

v

cell volume. Diaz et al., found that the divalent metal transporter -1 (@
receptor which plays an important role in iron absorption in the small m!!xg, was
significantly up-regulated in anaemic rats treated with goat’s milk comipared with
cow’s milk or normal diet. This indicates an early induction ofwopmesm by
goat’s milk. These findings were more significant when oat milk was

compared with skim powdered goat’s milk.

—

Goat’s milk supplementation in iron defici ts treated i

did not affect iron bioavailability. However, |tWeredﬁhQ n bioayvaiability

is low when these rats were treated with c é

)
|hp0l w orstofies in liver, spleen

n
&
ere, S|gn|f|antly @Toved when treated

with goat’s milk. These findin ere less signifi€ant m&‘d’ups treated with cow’s
milk or standard diet. Ic | rats, iron st
with high calcium diet and ;

\ W @e iron stores were not affected
in subjects supplﬁ‘@ Wltkbcmmc@and Goat milk.

The levels of serum iron, fe

and bone marrow of iron deficient

qw% duced in the group treated
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4.2 Nutritional analysis

Both types of dates and goat milk were analyzed for sugar profile, v%i

¢ and minerals asdescribed in Section 3.4 by using High Performanje‘@dd

Chromatography (HPLC) for sugar profile and vitamin C while minerals“using
Inductively Coupled Plasma Optical Emission Spectrometry (ICR-OES), Table 4.3

shows the results of nutritional analysis of two varieties of datewund goat milk.

Parameters ” v:

g) o
Glucose 31.60 g/100g  32. p (<0.50)
Sucrose ND (<0.50) D (<O0. ‘&Q(& _\ D (<0.50)
Galactose ND (<0.50) 0.50) A, " ND (<0.50)
Fructose 29.50 g/lOOg g/lppg NDI(<0. 50)(,} ND (<0.50)
Lactose ND (<0 (<0 0) 8lg/1 4.63 g/100ml
Maltose ND (<O. 5 D (<o D (<05 ND (<0.50)
Iron 0.90 0.28 mg/L
Manganese @10) 0.20 mg/L
Zinc y mg/L 3.58 mg/L
Copper ’ (<0 10) ND (<0.10)
Calcium &N} .00 mg@ 72.2 mg/100ml 86.0 mg/100ml
Magnesiu 8.00 1. Ooc‘g{g 10.00 mg/100ml  9.29 mg/100ml

49 ﬁ@lOOg ND (<0.10) ND (<0.10)
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a) Sugar content

Results showed that both date palm varieties were rich in reducingﬂi

(glucose and fructose). The values were 31.60g/100g (glucose) and ZS. g
ucto

(fructose) for Ajwa date and 32.909/100g (glucose) and 31.2g/100g ifr e) for

Mariami date. At the same time, they presented a weak co% sucrose,
galactose, lactose and maltose (all <0.509/100g). Goat milk fev seed showed

poor reducing and non-reducing sugar levels below < OOm' except for

lactose. The value was respectively 3.38g/ml for goat mil
milk fed Ajwa seed. é

b) Mineral content \

The result shows that da

and I arg:)q h in calcium and

@
o
magnesium. The calcium co&' 'f%e}%(i@g/kg) is higher than
Mariami date (482.00 mg/k ile nfgne (3;.@} in Mariami date (451.00
I
mg/kg) is higher than A%te (4% g).Goat milk fed Ajwa seed contains

@

higher calcium bl@ma niesium han re Goat milk. Iron content in Ajwa

date was hi Mn ariani gdte,c\éhich is 10.70mg/kg and 7.47mg/Kkg,
respective Goa mil?s ws i&ldw level of iron which are 0.90mg/L for
or &

’

Goat Ewi 0.28mg/
er

N
COK zinc than Ajwa dat&oat milk fed Ajwa seed shows higher zinc content

§mmi.k.

oattﬁfed Ajwa seed. Mariami date shows higher
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c) Vitamin C

The result shows that vitamin C content varies according to the varleﬁg
dates. Vitamin C content in Ajwa date was higher than Mariami date:x&@

9.80mg/100g and 5.49mg/100g, respectively. Both goat milks showed Eoor ntent

of vitamin C (< 0.10mg/100ml). V

4.3  Iron Bioavailability Study ‘\d,

\

4.3.1 Cell viability '-{ﬁ
\,Y'

unds ﬁ effects

Cell-based assays are used to deterw‘e t
on cell proliferation or show direct c&cﬂaeffects
m

death. Cell viability is defined as th@u be oﬂ r I| based on a total
cell sample. Date palm extract and ilkéwere ob med@escrlbed in Section

t event lead to cell

3.3.4. This extract was usedN termi el viab |ty of Caco-2 human

epithelial cells. The Cago-2 cgi line WI:gr r@EM medium supplemented
'3 -

with 16% FBS and 1% penicil i myC| (Section 3.3.3.2) and cytotoxicity

|
|

iter 96 eous One Solution Cell Proliferation

0 O

gd i ‘Qction 3.3.6. Cytotoxicity effect of the

assay were perf é@sin
assay (PromeéA) S Jes
extract apd Celyiability'wepé obser \at 241 48" and 72" hours.
Tl X
N
G

N
N
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4.3.1.1 Date palm

The cell viability was determined by cytotoxicity assay as descri%i
(Section 3.3.6). Cell viability is inversely proportional to the concentratisr%te

palm extract at 24", 48" and 72" hours of treatment, as shown in Figure 4.37 Both

date palm extracts show the same trend. V
Mariami and Ajwa date palm extracts show high OtRIC to the cell at a
concentration of 1000 mg/ml at 24", 48" and 72" h treatm ! r 24
- -g= - - ‘
hours of treatment, cell viability or Mariami and date palm e aits \&8'

32.84% and 23.04% respectively. At 48" hours of t ent, c‘all iability kas on

Yv NV
decreasing to 24.84% for Mariami date and 10.17% for A \ate Thﬁys after

treatment, the cell viability for both K e 128% and 6.41%
respectively.

dec
\ Y
N
(,)
The Mariami and Ajwa%n expracts Gwe(ise maximum non-toxic
X

dose at concentration of 1 I \r celly viability of 77.65% and 73.83%

respectively at 24" hc% eatme:n
hours of treatmenm%%r .
Therefore, dateqpal ith

[ ]

bioavailabili % 4 (j)

RN
N
S
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Figu rﬁ.:%%\e percentage of %;\I‘,Gability of Caco-2 cell line at 24", 48" and 72"

N
h fter treatment with two types of date palm extract. The data are shown as

0 n + S.D. performed in triplicates.
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4312 Goat milk

The cell viability was determined by cytotoxicity assay as descri&i

(Section 3.3.6). Cell viability shows directly proportional to concentratis%)at

milk at 24", 48" and 72" hours of treatment as shown in Figure 4.4. Both’ Goat
milks showed the same trend. Goat milk and Goat milk fed Ajwa,seed increase cell
proliferation. After 24" hours of treatment, cell viability of V-milk and Goat

milk fed Ajwa seed at 100v/v% were 160.65% and 159.86% fespe til/ely.At 48t

hours of treatment, cell viability keeps on increasing to 207.7

Three days after treatment, the cell viability for bcéf i

and 237.73% respectively. T
The Goat milk and Goat milk@rwase

toxic dose at concentration of 100c/v%. % o
concentration was chosen in the iro?i vailability assay. G}

9/
S
/4 6;
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Cell viability of Goat milk at 24 hours of Cell viability of Ajwa date seed Goat milk at 24
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Fl\el.4: The percentage of cell viability of Caco-2 cell line 24", 48" and 72"

& s after treatment with two types of Goat milk. The data are shown as means +
.D. performed in triplicates.
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4.3.2 lIron bioavailability in Caco-2 cell culture model

Both types of date palm extracts, goat milk samples and ferrous su%i
standards were prepared as described in Section 3.3.5 and 3.3.3.6. Ehst
usin

samples and standards were used to determine the iron bioavailabilit g Caco-
2 cell model as described in Section 3.3.7. The standard curve was pZtted using
iron concentration and ferritin/protein. Iron bioavailability of th%&mple were

estimated by comparing to ferrous sulphate standard with si

iron concentration
in the standard curve as described in Section 3.3.10. Figu

standard curve with linear equation as follows:

2](4

0 4
Ferritin (ng)/ protein (mg) = (16.519 X sam{,lsg+ 162§\5R\2 = 0.9% Y
's : .

Iron Bioavailability

200

180 y=16.519x+16.255_®

R2=0.974.

_ 160
g

140
®
c
= 120
=
% 100 -
£ g0
=
=
£ w0

40 o

20 |-y

°
0
0 2 4 6 8 10 12

Fe (ug/ml)

v

<’

%\ Figure 4.5: Standard curve of iron bioavailability
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The results of iron bioavailability at 30 minutes of treatment are shown in

Table 4.4. The reading was deducted with baseline reading (at 0 minute), as shoT

in Table 4.4. By using the equation above (Figure 4.5), the bioavailabilit‘%ﬂh

from mixture of Mariami date and Goat milk fed Ajwa seed shows

ighest

value at 30 minutes (7.58 = 5.49% of ferrous sulphate) as compwo other

samples tested. It is followed by Mariami date + goat milk_(43.

ferrous sulphate), Mariami date (39.92 + 2.50% of fe e

Goat milk (27.46 = 5.81% offerrous sulphate), Ajwa date +Goat m'Ik‘TQd\V\dAjwa
(3

seed (24.60 + 1.17% of ferrous sulphate), Ajwa da

sulphate), Goat milk fed ajwa (8.26 1.40%?‘

(2.50 + 1.11% of ferrous sulphate).

NV

Table 4.4: Iron bioavailabili

rrou

s sulph
\

("\! o

&

+ 4.16% of

), fjwa date +

of treatment

A
A
S
.
ilabi.@"(% of ferrous sulphate)
Treatment tes _“.v60 minutes 120 minutes
CO NS

Ajwa Dates 78+4. 2648+132 25724214
Mariami Dates 39192 + z(g’ 49.08+254  43.69+2.12
Goat milk fed ajwa seed'&\ i 26 440 9.19+0.94 6.43 + 1.27
Goat milk 2.5 ﬁ’.ll 0.87+1.14 1.70 £ 0.96
Ajwa date + Goat Mi Nj a Seed) _! 24,604 1.17 45.22 +2.39 36.84 +2.85
Ajwa date + Goat % 4 \g) 6+5.81 42.56 + 8.61 31.36 £ 3.10
Mariami + Goat %d A}W Se % 58 £5.49 78.01 £5.26 99.78 + 4.53
Mariami + Go il 43.20 £ 4.16 61.87 £ 3.70 60.60 + 3.89

Q\ &’
5
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Iron bioavailability at 60 minutes of treatment is shown in Table 4. 'IY.
reading was deducted with baseline reading (at 0 minute) as shown in ag@A.
By using the equation above (Figure 4.5), the bioavailability of iron fro&(xture
of Mariami date and Goat milk fed Ajwa seed shows the highest (78.01% 5.26% of
ferrous sulphate) as compared to other samples tested. Itis f by Mariami

date + goat milk (61.87 + 3.70% of ferrous sulphate), Mariami date (49'08 + 2.54%

of ferrous sulphate), Ajwa date + Goat milk fed with AjWa date se 5022%~

2.39% of ferrous sulphate), Ajwa date + Goat
sulphate), Ajwa date (26.48 + 1.32% of ferrousw
(9.19 £ 0.94% of ferrous sulphate) an@\ﬁn'
sulphate). \

&
Iron bioavailability at 120 ? ;s ofitreatment is sh@n in Table 4.4. The
ith Bas

“« Q-
reading shown was deducted M eIinM’ g (a.ti%inutes). By using the
\
equation as shown in C'gur§4.5, the; bioayvailability~of iron from a mixture of
Mariami date and g@il A;'sé d sﬁ. he highest (99.78 + 4.53% of
o

ferrous sulphate) sa@ tested. It is followed by ferrous

sulphate (74.®0W of’fe g—!ul e), Mariami date+ goat milk (60.60 +
O
3.89% of ulp ab),}ri mi (43.69 £ 2.12% of ferrous sulphate), Ajwa
. '
date +30 ilk fed with Ajv&a)\&.te seed (36.84 + 2.85% of ferrous sulphate),

'Mte + Goat milk (31.3& 3.10% of ferrous sulphate), Ajwa date (25.72

Y'
fed @Va seed

1.1 of ferrous

4
&

=

4% of ferrous sulphate), Goat milk fed ajwa (6.43 + 1.27% of ferrous sulphate)

d Goat milk(1.70 £ 0.96% of ferrous sulphate).
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Results shown in Table 4.4 demonstrates that the iron bloavallabllm\g

increased starting from 0 minute until 60 minutes of treatment. At 1 ﬁ
iron bioavailability starts to decrease for all the treatment except for Mariami date

+ Goat milk fed Ajwa seed which the bioavailability keeps incrgasing®The result

above, shows that the mixture of date palm with goat mil sed the iron
bioavailability when compared with date palm and goat mi m n‘ alone.
O
4.3.3 Iron bioavailability in a different timeg als‘K

Iron bioavailability values fron‘% am Ie tr ent ‘axs\used for

statistical analysis using one-way ANO olloRd t ho@st to compare
the means between times of treat Ir n | ?/

ua@taco -2 cell model

were carried out in three tlm ende with ea@gatment performed in

triplicate. The reading show : 60 and 1 ntg%ere deducted with baseline
‘ : [

reading (at 0 mlnutes) a'

Flgure4 shews th m@resucl-} ron bioavailability of date palm and

goat milkat di %\iur ioh o gtmaril’)ﬂqwa date and Goat milk fed Ajwa seed

shows 2 %{ ease |‘u Mt e @30 minutes to 60 minutes of treatment, but
C

it start rease at 120 m|n Y~Add|t|0nally, the Mariami date treatment rise

i |oava|Iab|I|ty, exhlbltlng a substantial 22.95% increase from 30 minutes to

inutes. However, there was a subsequent decline of 10.98% observed at the

00 minutes treatment. In contrast, when considering the goat milk treatment, there
was a significant 65.2% reduction in iron uptake during the initial 30 minutes to 60
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minutes period. Nevertheless, a reversal occurred, showcasing an upward trend in

iron uptake at the 120-minute interval. Yv
N

Ajwa Dates Mariami Dates

&
8

60.00

*
30,00
& _3,50.00
2 2500 2
a 2 4000
% 20,00 é
z Z 30.00
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L8
£ 400 | 100 .
= g 000
200 ) 30 L’rin Gotvin 120fmin
0.00 2,00
30min 60min 120 min a0
Time of Treatment ' Time of Treatment
(.o‘ AN
e pal d goat milk between times of

Figure 4.6: Iron Mlabili'y
h

treatment. The data S eans s&%D. Significant at p<0.05 and n=9

%(./

between two ¢
&

&3

Au re 4.7 shows the st@cal result of mixture of date palm and goat milk

%nt duration of treatment. The combination of Ajwa date with goat milk fed
Q a seed, yielded a marked and statistically significant rise (p < 0.05) in iron
bsorption, shows an impressive 83.82% increase from the 30 minutes to the 60
minutes point. However, there was a subsequent decrease of 18.53% observed in
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iron absorption from the 60 minutes interval to the 120 minutes interval. Ajwa date
mixed with Goat milk also shows the same trend as mixture of Ajwa date with g

milk fed Ajwa seed. The mixture of Mariami date with goat milk resu@
noteworthy and statistically significant rise (p < 0.05) in iron ‘%otion.
Specifically, there was a substantial 43.22% increase observed from Wminute
mark to the 60-minute mark, and a comparable increase of 40.28%"as observed
when considering the entire treatment duration from the mitial 30 minutes to the

120-minute point. Meanwhile, mixture of Mariami date"with goat wAjwa
®

his enhanc m‘nt_\ﬁg'

particularly evident within specific time interv ithin the first 3 int{e/??o 60
minutes, there was a substantial 35.48"/& u‘ ir\abso@'(x.‘ When
n
g

seed shows significant increase in iron absorpti

extending the observation period from :miaJtes tol ut@re increase in

iron absorption was even more @grkable, ‘t}oost of 73.29%.
N

Furthermore, when comparing inu@ markst thig -minute mark of the

treatment, the iron absorpti msej 90%. Mariami date mixed with goat

milk shows significan% in iron abs ptibn@m 30 minutes to 60 minutes
g

’ &
and 30 minutes to &QinuteSf) . %(_/
&)

emora)ﬁ}es that the iron bioavailability was
4

To co&Nt resu
increased@g' om m?ut unL@BO minutes of treatment. However, the iron

b4

bioavailability starts ‘to [@&Créase 20 minutes for all the treatment except for

$

n of Mariami date%m goat milk fed Ajwa seed treatment which they

creasing.
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%
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4.3.4 Comparison of iron bioavailability between groups of treatment \i

Iron bioavailability value from each treatment sample w%@‘or
statistical analysis using one-way ANOVA followed by post hoc te?nompare
means between groups of treatment. Iron bioavailability using M cell model
were carried out in three times independently, with each eaﬁw performed in

triplicate. Iron bioavailability between groups at 30 minttes of tréatmenigare as

®
shown in Figure 4.8 below. Iron absorption of I\/g\@idate is highe hin Qj’\)x

date as shown in Figure 4.8 (a), (b) and (c) altho it is ng; significant. @Jre
\ Y

4.8 (a) and (b) showed that there is no signi% iffere

Ajwa and Mariami date mixed with b%\h%
b iXtur of,dgte palm and goat

significant, but the improvement cap.be se
milk shows higher in iron bioavailabi ; when compared @date palm and goat
]

milk alone. But there is a sigw t diff ween Ajwa date treatment and
N
mixture of Mariami datwitRoth typ ﬁ;‘ftlmi %on absorption of date palm
was higher than goat milk hovm.i,( re‘é‘l@t). Besides that, iron absorption
of Ajwa seed fed@ is | hetthan Go@ﬁilk as shown in Figure 4.8 (c), (d)
N, § O
and (e) althou@’ ot sighifigahte )
Q- ¥

% 8 (d)'s ‘bighm‘?&ue of iron absorption for the mixture of both

datm&with goat milk than@( milk alone. Besides that, mixture of date palm

w \&t milk also shows significantly higher value than Ajwa seed fed goat milk.
G re 4.8 (f) shows higher value of iron bioavailability for mixture of Mariami
ate with Goat milk fed Ajwa seed when compared to both mixture of Ajwa date

with Ajwa seed fed goat milk and Ajwa date with Goat milk.

iren absogption when
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Iron bioavailability between groups at 60 minutes of treatment are shown in
Figure 4.9 below. Iron absorption of Mariami date is significantly higher than A;Yv

date as shown in Figure 4.9 (a). The result shows in Figure 4.9 (a) and (@s

that there is no significant different in iron absorption when Ajwa and MAQ date
mixed with both type of goat milk except for Mariami date and mixture/©f Mariami
date with Goat milk fed Ajwa seed that shows a significant imN\ent in iron
absorption. Even though it is not significant, but the impr ht.can be seen

when mixture of date palm and goat milk shows higher infikon bio vahen
®

Yv
compared with date palm and goat milk alone. B%is a significant 'if@t

between Ajwa date treatment and mixture of N?u ate wit
milk. Iron absorption of date palm was higw g S sho@Figure
d iﬁher than Goat

4.9 (c). Besides that, iron absorption of@k fed Aj
milk as shown in Figure 4.9 (c), (d@%e) alth \m% n @nificant.
N

Figure 4.9 (d) showsK flcaw m&(&orptlon for both date
atment wit

palm when mixed with goavw\han lre t milk and goat milk fed
o
Ajwa seed alone. Iron t%abilityge%ltgz;v% ignificant higher for both date

palm when mixed With*goat m‘kfe Jwa s (ﬁan treatment with goat milk and

&
éj eed alone own '@gure4.9 (e).

4

¢
. (f)’s ws@ S n@mthlgheroflron bioavailability for mixture

goat milk fed

4

EFQA
of Marfamidate with Goat milk tfgﬁjwa seed when compared to both mixture of

.
Mte with Goat milk fedkjwa seed and Ajwa date with Goat milk.
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Iron bioavailability between groups at 120 minutes of treatment are shown
in Figure 4.10 below. Iron absorption of Mariami date is significantly higher tT

Ajwa date as shown in Figure 4.10 (a). The result shows in Figure 4.10 ({3@»

>

that there is no significant different in iron absorption when Ajwa date‘HN wit
both type of goat milk. Even though it is not significant, but the imprgvement yet

can be seen when mixture of Ajwa date with bpth type ofgoat mMs higher in

iron bioavailability when compared with Ajwa date and k alrne Figure

4.10 (b) shows Mariami date and mixture of Mariami ith b th Goat

milk shows a significant improvement in iron absorp ignifigant fe'en_&@b

shows in comparison of Ajwa date with mixtu riamid h b%ﬁrypes
\ o

of Goat milk. o\

N

<§

Iron absorption of date palm wmgr than goa ilk as@wn in Figure

4.10 (c) where Mariami date s |f|c 3 adiSoat milk and Goat

milk fed Ajwa seed while Aj mﬁcdn?,ﬁlgher than Goat milk.

so S
Besides that, iron absorptlo jwa |s higher than Goat milk
as shown in Figure i&not significant.
Flgure 4 |cant er in iron absorption for both date
palm When m h } 11 tt(ea(jT}nent with goat milk and goat milk fed
Ajwa see I‘OI‘P)I availabilit Its shows a significant higher for both date
palm en |xed with goat m L@Ajwa seed than treatment with goat milk and
gg |Ik fed Ajwa seed alone as shown in Figure 4.10 (e).
Figure 4.10 (f) shows a significant higher of iron bioavailability for mixture

QMariamidate with Goat milk fed Ajwa seed and Mariami date with Goat milk
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when compared to both mixture of Ajwa date with Goat milk fed Ajwa seed and

Ajwa date with Goat milk.

AN\
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ure 4.10: Iron bioavailability between groups of treatment at 120 minutes. The
data are shown as means + SD. *Significant at p<0.05 and n=9
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4.4 Human study

Human subjects with mild iron deficiency anaemia was selected by rﬂi

sampling as shown in Figure 4.11. Female adult aged 20 to 45 years.:c)wre

screened for haemoglobin level as described in section (3.4.10.1). Out of 178
subjects, only 99 (55.65%) were found to have haemoglobin Ie\% s than 12

g/dL. Sixty-five (36.53%) subjects were found to have ferritin Ivlhe ow 30 ng/ml

and among them, 5 (7.69%) subjects were positive for t emidtrait. Sixty
subject which were eligible to be subjects in this study were"assig dMﬁer

N
treatment. Throughout the experiment, 3 subje pped out duérto !)eégl?al
s N~

commitment. Y. N Y'}l
The red blood cell paramet&x%l\gn le “data frt(n mild iron

deficiency anaemia subject was seleﬁed as uﬁ? Se\_'ﬂ‘ll. The data was
used for statistical analysis to com edian before and Qi;@r given a treatment

q
by using Wilcoxon Signed RaMs s descri Secttgf'f&S. The control group

N
were not given any treatment throughout the ri i
tg yt q-g\:\‘t ::30§
KR &§
\
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Drop out

5 groups of subjects were
assigned with different
treatment and fed with
dates and goat milk as per
protocol

(n: 3) J‘

\ p

Normal diet (n:11)
Dates only (n:12)

Goat milk only (n:11)
Mixture of dates and goat

milk (n:12)
5. [ron tablets and normal
diet (n:11)
\ |
& v

Figure 4.
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Thalassaemia screening Thalassaemia positive

(n: 65)

(n: 5)

Haemoglobin
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=

Blood samples was taken on
day 1 of study (Baseline)

1 9y ~—

[ Analysis of hematopoietic activity \
. Full Blood Count (FBC)
. Serum transferrin receptor

(n: 80)

(n: 4) (n: 1)

Transferrin saturation

3

“Flow chart in subject selection

J
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4.4.1 Control Group

The control group were not given any treatment throughout the experhﬂa

Blood samples wastaken on day 1 of study and repeated at week 4, week 3&@%

12 of study. The haemoglobin parameter and iron profile data from control subject
was used for statistical analysis to compare median at baseline, week 4, week 8 and
week 12 of treatment by usingWilcoxon Signed Rank test as wﬁed in Section

35 }

N,
Result of statistical analysis and descriptive Statistics was shown i T@)E'
R

4.5. The results show a mean (SD), median (1Q P va)u for aem(%kbin
Y

parameters and ironprofile. The result demonstraz p-va \fmore wOS (p>
0.05) for all the parameters at week 4 (\' nt. eeki8 of 6£pgzriment there

IS a significant increase in reticulocyte

% count %?rr /\a\ﬁLile at week 12 of

experiment, there is a significan? asepin red blood QI count and serum
“« Q-

rs s

transferrin receptor. Other h igni <<r1't different (p > 0.05)

pa S
Ng v
throughout the treatmec. 2 ? ( Q,
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Table 4.5: Haemoglobin parameters and iron profile for control group at baseline, week 4, we c§3nd week 12 of treatment (n=11). The
data are shown as mean = SD and median + I%:SY.

Y,

N\

Parameters Baseline Week 4 '\. 4 Week 8 Week 12

Mean (SD) Median (IQR) Mean (SD) Median (IQR) ,I\/Iee!;z,glﬁ)\y~ Median (IQR) Mean (SD) Median (IQR)
Reticulocyte count (%) 0.46 +0.12 0.4 (0.2) 0.36+0.20 0.3 (0 ‘ ;:?Ii 6I§t~ 0.6 (0.2) * 0.71+0.61 0.5(0.8)
RBC (x10712/L) 457+0.44 4.6 (0.5) 4.64 +0.36 4.6 ( 8 + 4.6 (0.6) 4.80+0.38 48 (0.5)*
Hb (g/dI) 11.94 £ 0.45 11.8 (0.7) 11.87 £0.39 1 + 0 53 12.0 (0.4) 12.06 +0.58  12.0 (0.2)
PCV (%) 39.09+2.73 39 (5) 39.36 +2.83 1 +2091 39 (5) 39.64+273  40(6)
MCV (FL) 85.64 +4.31 85 (6) 86.18 + 4.89 X(S \ 45 +531 85 (7) 83.64+492 86(9)
MCH (PG) 27.82+ 153 28 (2) 27.82 + 1 29 ( 27 73+2.10 29 (2) 2764174  28(2)
MCHC (g/dl) 32.45+0.93 32 (1) 32.27 + 43(? 32.82+0.87 33(2) 3282+0.75 33(1)
Serum Iron(umol/L) 7.57+2.84 6.3 (3.6) 76+29 : ) \A 6.96 + 2.42 6 (3.8) 6.67 +3.41 55(4.7)
TIBC (umol/L) 61.91 £+ 7.56 64 (11) § 62.00 £ 7.41 61 (11) 63.82+8.37  62(11)
Transferrin saturation (%) 12.45+ 4.84 12 (6) 12,55+ 7.97 10 (7) 11.18 £ 6.33 9(12)
Ferritin (ng/ml) 21.27 £ 6.06 21 (9) 20.18 £8.42 21 (15) 20.55+8.65  22(13)
Transferrin (g/L)4 2.41+051 2.5(0.4) . 2.73+0.52 3.0(0.5)* 2.68+0.61 2.5(1.0)
Serum transferrin receptor (ng/ml) 2571247 25.9 (5.48) 2 (10.13) 32.84+10.14  28.5(11.04) 33.06 £10.84 36.4(17.61) *

* Significant different (P < 0.05) compared with baselm&

X
N
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The haematological parameters were monitored throughout the study period
as shown in Figure 4.12. Reticulocyte count shows a slight decreased at week w-
treatment andsignificantly increased at week 8 of treatment. Then it @1
increasing until week 12 of treatment as shown in Figure 4.12 (a). ﬁ*eline
mean value 0.46 + 0.12 decreased to 0.36 + 0.20 in week 4 and increw 0.62 +

0.14 in week 8 and continued increasing up to 0.71 £ 0.61 in wew

increase at, week
a

ng WEekqw

exhibited a slight increase to 4.64 + 0.36 in W&Wﬂ \0&{ 39in @k 8. It

has significant increase in mean value (4. 0

significant change for haemoglobin, p%ell olu

3\3 anc
corpuscular haemoglobin and c puschy ogl concentration as

6

observed in figure 4.12 (c), ( f) aw “ <8\-
X 3
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Figure 4.12: Haematological parameters changes of Normal control. (a)
Reticulocyte count (b) Red blood cell (c) Haemoglobin (d) Packed cell vol
(e)Mean cell volume (f) Mean corpuscular Haemoglobin (g) Mean corpu{?
Haemoglobin concentration The data are shown as mean £ SD. *Sig i% at
p<0.05, n=57

143



The iron profile of the Normal Control subjects were measured during the
study period as shown in Figure 4.13. Serum iron level shows a decreasing trT
from week 4 until week 12 of treatment (Figure 4.13 (a)). The baseline mea(s%&e
of serum iron level decreases from 7.57 + 2.84 to 6.96 + 2.42 in N&s and

continued to decrease to 6.67 + 3.41 in week 12. The total iron bind&'acny in

Figure 4.13 (b) shows slight increase from week 4 until week 12 atment. The
mean value increased from 61.91 + 7.56 to 62.82 + 7.53 | contlnued
increasing till 63.82 + 8.37 in week 12. For transferrin s tion 3 (c))

the value decreased at week 4 but at week 8 transf@ratlon as i retas&t%n
alu

decrease at week 12 of treatment. The baselin e de fr@ZAS
+4.841011.91 + 5.24 and increased again t0,12.55'+ 7.97 i k8 a@&ninued
to drop to 11.18 + 6.33 in week 12. \f— )

The ferritin level increase 1 reatment from the
0
baseline mean value of 21.27 but s decr at week 8 to 20.18 +

8.42 as shown in Figure 4. Tran’ferrl eI ncreasmg until week 8 of

(

treatment up to 2.73 +%\en suddenl eye,gggc; 2.68 + 0.61 at week 12 as
shown in Flgur&bﬁe) T|1e v
N

increasing unt N 12 f tre nt. A&g@ek 12, it shows a significant increase
’ 4

when compared to'baseline [Bvelias s@ in Figure 4.13 (f).
poty
T

& 3
E\A N
)

e of transferrin receptor keeps on

%fc
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4.4.2 Date palm treated subject with mild iron deficiency anaemia

Subjects with mild iron deficiency anaemia were given date palm tre%&
throughout the experiment. Blood samples was taken on day 1 of study ansl &eaed

at week 4, week 8 andweek 12 of study. The haemoglobin parameter and iron profile
data from subject was used forstatistical analysis to compare r%cefore and
after given a treatment by using Wilcoxon Signed Rank test as ?ﬁed in Section

3.5 '

Result of statistical analysis and descripti @ICS was sho |’1 T@

4.6. The results show a mean (SD), median (1Q P va‘bu for aemch)bln

parameters and ironprofile. It demonstrated the p lue le 0 05 ( ﬁ 05) for
haemoglobin, packed cell volume, a\ on bi 55@ week 4 of
experiment. At week 8, there is significant incr gIinn and transferrin

level while at week 12, there 1Swsignifigant i ase ﬁa}etlculocyte count,

haemoglobin, packed cell volu

and ’er el. Tréﬁ‘ferrln saturation shows

rall epk {S eatment. Other parameters

below the normal ran{(ZO -55%) f
show no S|gn|f|cant differ utt <Qe/alue is still within the normal
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Table 4.6: Haematological parameters and iron profile for date palm group at baseline, week SVQk 8 and week 12 of treatment (n=12).
The data are shown as mean = SD and mediav.LQR
b

Parameters Baseline Week 4 \7:’ Week 8 Week 12
Mean (SD) Median (IQR) Mean (SD) Median (IQRR‘Megn (SD) Median (IQR) Mean (SD) Median (IQR)
Reticulocyte count (%) 0.51+0.20 0.5 (0.35) 0.59 +0.38 0.4(0.4 " 03 0.65 (0.17) 0.78+0.36 0.8 (0.53) *
RBC (x10712/L) 4.53+0.40 4.5 (0.55) 4.69 +0.46 4.65 (0. 4.55 (0.48) 472+0.31 4.8 (0.65)
Hb (g/dl) 11.68 £ 0.38 11.7 (0.65) 12.86 £ 0.69 13.05 12.55 (1.03)* 13.2+0.61 13.2 (0.95)*
PCV (%) 38+1.85 38 (2.75) 39.83+1.99 38.5(2.5) 40.08 £ 1.37 40 (1.75) *
MCV (FL) 84.75 £ 7.07 86 (8.5) 85+7.38 85 (7.5) 85.67 £ 3.44 86 (4.75)
MCH (PG) 2751274 28 (2.75) 27.58+2.84 28 (2) 28.33+ 155 28.5(1.75)
MCHC (g/dl) 32.42 + 1.56 32 (1.75) 3258 +1.24 3 .92 +1.88 33(2) 33+0.95 33(0.0)
Serum Iron(umol/L) 8.58 + 3.63 7.85(4.92) 8.33+3.24 \'\ 8.75+4.00 8.55(5.92) 7.55+2.42 5.7 (4.73)
TIBC (umol/L) 63.58 £ 9.59 63.5 (16.25) 67 £ 10.2% &6 (19725)* Q(? 65+ 9.96 67 (15.25) 64.08 £ 6.94 62 (13.25)
Transferrin saturation (%) 14 + 6.61 13.5 (10.25) 13.17 + 65& %j§5$% 14.08 + 6.99 13 (12.25) 12.08 + 4.44 11.5 (10.25)
Ferritin (ng/ml) 15.5 £ 8.37 13.5 (16.5) 17. 1W8 le(g 19.25+11.42 14 (19.5) 21.83+£10.13 20.5 (17.75)*
Transferrin (g/L)4 2.55+048 2.6 (0.7) 2.% 49 » .G{QI. ) 2.98+043 3.1(0.67)* 2.88+0.45 2.8(0.9)
Serum transferrin receptor (ng/ml) 23.34 + 4.63 23.9 (7.27) ;&{i + 1(?265 2%(/19.73) 25.84 +5.76 19.9 (32.19) 29.89 +3.72 28.9 (24.73)
N
* Significant different (P < 0.05) compared with baseline using %0 ojsifgn r&nléé@t
X N
& R
A &
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The haematological parameters during the treatment were shown in Figure
4.14. Reticulocyte count shows an increasing trend from baseline until week 1
treatment. The mean value significantly increased to 0.78 £ 0.36; the pe@
increase is approximately 52.94% at week 12 compared to 0.51 + t the
baseline as shown in Figure 4.14 (a). There was an increasing trend fer red blood
cell count as observed in Figure 4.14 (b) but was not statistically ificant. The
mean value increased to 4.72 + 0.31 (4.19%) from 4.53 Y; e baseline.
However, there was a decrease in red blood cell count atweek 8 fw The

haemoglobin level shows an increasing trend fro eline until ee’< k@?
treatment as shown in Figure 4.14 (c). Inweek 1 a rage\ bin le k/&? rose
t0 13.2 £ 0.61, reflecting a percentage increase J.f ehne@&ll.% *
0.38). Although there is a slight decre&%v}k 8oftr nt, still shows a

significant increase when compare(y)baselin \meTW @and week 12 of
S
treatment also shows a signific SA} Q'
Packed cell volume erve’ re @(d) also shows the same

pattern as haemogloblr%wg the 12 ;

40.08 + 1.37, refle in rowb of 5:47% co@ared to baseline but shows a slight

f/‘?

’5/

W, t edtment, the value increased to

decrease of 3 1 2jat we of tr&)@ent At week 4 and week 12, packed

’
fer hen compared to baseline, 39.83 £ 1.99

cell volu a significant dif ,39.83 + 1.
and 4 .37 res{oe |s not much change for mean cell volume,

scular haemoglobmd mean corpuscular haemoglobin concentration

rved in figure 4.14 (e), (f) and (9).
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Figure 4.14: Comparison of haematological parameter in different time intervals
of treatment. (a) Reticulocyte count (b) Red blood cell (c) Haemoglobin (d) Pac

cell volume (e)Mean cell volume (f) Mean corpuscular Haemoglobin (g QQ
corpuscular Haemoglobin concentration. The data are shown as mean +

*Significant at p<0.05, n=57
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The trend of iron profile throughout the treatment period was as shown in
Figure 4.15. The serum iron level demonstrates a declining pattern from the fOtT
week up to the twelfth week of treatment. However, there is a notable impr@t
observed during the eighth week of treatment, with a 2% increase. WA@eline
mean value was 8.58+ 3.63, it decreased to 8.33 + 3.24 in week 4 and increased

again to 8.75 + 4.00 in week 8, only to decrease again at week 1Mw as7.55

2.42. S z '
Total iron binding capacity in Figure 4.15 (b) was Signi caMeas%

)
at week 4 of treatment but starting week 8 it st crease untilfwe k-iQ of
4 by

treatment. The mean value at week 12 had redu&?ﬂAON—{ compared to the

mean value of week 4 and week 8. For transfersi satur%\io

value was decreased at week 4 but at w transferrin

then decrease at week 12 of treat ﬁ‘) T N
= S
7] %
The ferritin level show I crea%j from{ﬁ%eline until week 12 of
N
2.15 (d) I

nd a qek f treatment ferritin shows a

3

Transferrin level @cr eekg}f treatment then suddenly decrease

N
at week 12 as&ay in Figlre ? e).cByrmg eighth week of treatment, there is
O
a substan &m trapsferrig’le els@en compared to the initial baseline, marking

treatment as shown in E ur
significant increased up to 40.83%whe p‘a-@ baseline which is 15.5 £ 8.37.
lmg lw

a notewerthy’increase o 16.86%\%:3 mean value of the transferrin at baseline was
2 0.48 increased up to 2.%% + 0.45 at week 12. The value of serum transferrin
eptor keeps on increasing until week 12 of treatment although it has slightly

O;rease at week 8 of treatment as observed in Figure 4.15 (f). The final mean
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of serum

transferrin at week 12 was 29.89 + 3.72, which increas

21.91% compared to the baseline mean value
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443 Gold milk treatment in subject with mild iron deficiency anaemia

Subjects with mild iron deficiency anaemia were given goat milk tre&i
throughout the experiment. Blood samples was taken on day 1 of study ans g@

at 4 week, 8 week and12 week of study. The haematological parameters and iron
profile data from subject was used forstatistical analysis to comp@ before
and after the treatment by using Wilcoxon Signed Rank test as?wed in Section
35 l

O

Result of statistical analysis and descripti élcs was sho |r Te"b)lg.
)

4.7. The results shown as mean (SD), median (IQR P valy.e rh mato{?glcal

parameters and ironprofile. It demonstrated the p-ZIu leSs<tham-0.05 ( 55 05) for

haemoglobin, red blood celland total ir. capaci eek 4‘af experiment.

At week 8, there is significant increase in r |%Tu /aathransferrin while
at week 12, there is significant |? e in reticu “cyte@nt, red blood cell,
haemoglobin, total iron b|n arIc tin aﬁfansferrin. Transferrin

saturation in goat mil t ent group is below, @ormal range (20%-55%).
m{ A
[ IS

Mean corpuscular h mogl n 0 belé}ﬂhe normal range (27 pg- 32 pg)

|

at all weeks. Ser on is_increasefto 9 ol/L at week 4 of treatment but
suddenly dec W k%2 %9 lﬁmI/L (normal range < 6.6 umol/L — 26
umol/L). oug?t ere |cant different at each point of assessment

for oth parameter, yet the valu Y~t|IIW|th|nthe normal range.

%
N
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Table 4.7: Haematological parameters and iron profile for goat milk group at baseline, week Q&Qk 8 and week 12 of treatment (n=11).

The data are shown as mean + SD and medi QR
~ )
Parameters Baseline Week 4 \7:’ Week 8 Week 12
Mean (SD) Median (IQR) Mean (SD) Median (IQR) N‘Ieam (SD) Median (IQR) Mean (SD) Median (IQR)
Reticulocyte count (%) 0.38+0.14 0.4 (0.2) 0.49+0.20 0.5(0.3) ‘< K w 05(0.2) * 0.85+0.43 0.8(0.5) *
RBC (x107M12/L) 4,75+ 0.34 4.7 (0.2) 4,91+0.29 4.8 (0.5)* \T 4.8 (0.4) 4,94 +0.35 5.1(0.6) *
Hb (g/dl) 11.51+0.77 11.7 (2.5) 12.13+143 125 (2.1% : 5’ 12.6 (2) 12.23+156 126(2)*
PCV (%) 37.45+3.23 38 (7) 38.64 + 3.47 39 (4) ’ 3 39 (4) 38.55+3.91 39 (4)
MCV (FL) 78.73+£7.01 80 (15) 79.09+756 78 % u\ \8 77 (15) 78.09+7.87 76 (15)
MCH (PG) 24.82 + 3.02 25 (7) 24.82 + 3.21 % 25 (6) 25+3.52 25 (7)
MCHC (g/dI) 31.55+1.29 32 (2) 31.18+1.32 SSM) \ 32 (3) 31.73+1.48 32 (3)
Serum Iron(umol/L) 8.56 + 5.93 6.2 (9.5) 9.16 +6.51 %9 (1 Y \'\8.02 +5.17 6.5 (8.4) 5.99+3.25 5.9 (3.5)
TIBC (umol/L) 65+ 7.93 66 (12) 70+9.44 ‘%69 TS) *Pd Q(:) 68.45+11.80 65 (21) 68.36 + 8.90 68 (11) *
Transferrin saturation (%) 13.55+9.42 12 (16) 1345+ 93& W \A% 12.09+8.03 11(9) 9.27 +5.53 10 (7)
Ferritin (ng/ml) 14.91 + 8.87 10 (15) 17.@'5' 6 (16), S 18.36 + 10.57 16 (16) 18.55+11.36 15 (21) *
Transferrin (g/L)4 2.67 +0.46 2.8 (0.5) 281044 » .8)40 3.18+0.48 32(1)* 3.11+0.63 29(0.9)*
Serum transferrin receptor (ng/ml) 20.68 +1.63 18.6 (9.35) Ni 246214 (_1%93) 16.88 £ 3.31 16.97 (17.22) 27.52+£4.35 30.92 (25.32)

\
"]
* Significant different (P < 0.05) compared with baseline usin S(ﬂboxojsi énl&}gt
N\
%k P V): <&
Y-
A\ S
S

155



Comparison of haematological parameter at different time of treatment was
shown in Figure 4.16. Reticulocyte counts shows an increasing trend from baselwv
until week 12 of treatment. At week 12 it shows a significant increase up to@\sw
(0.85 £ 0.43) when compared to baseline value, 0.38 + 0.14 as showf"insEigure
4.16 (a). There was an increasing trend for red blood cell count W goat milk

treatment as observed in Figure 4.16 (b). The mean value of 4.75 +'0/1 at baseline

increased up to 4% by week 12 although it showed a sli ezeas at week 8,

where the mean value recorded was 4.87 + 0.26. The re al udden
®

decrease in red blood cell count at week 8 of treatment™gaemoglobin leveél E@s

an increasing trend from baseline mean value o % 0.774ip 0 10.23 {‘/336 in

week 12 of treatment as shown in Figure 4.16,(c). hilea\her as a m@ggecrease

o

observed at the eighth week of treat :(rea.ucing t

trend indicates a noteworthy increfe's 4.78°o\np%ed K&re baseline value,
);Sy N
which remains statistically sia%. Asssm t.at 7y 4 and week 12 of

+ , the overall

treatment also shows a significa mcl cked @volume as observed in

>

Figure 4.16 (d) also the same patterh as h@noglobin. It increased up to
’ $ &

38.55 + 3.91 at weelQQf trea‘ \by %b (sudden decrease occurred at week

8 of treatment. Q&k 4

12, E»/%(ed cell volume shows a significant
! (_?n
different whe pared to ba ine. '@3 ean value at week 4 was 38.64 + 3.47
%v N
and we% s 38565 + .'gl whe&xs the mean value at baseline was 37.45 +
Yh
O.QQre is not much ch@é for mean cell volume, mean corpuscular
N

\obin and mean corpuscular haemoglobin concentration as observed in

h
6§e 4.16 (e), (f) and (q).
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Figure 4.16: Comparison of haematological parameter in different time intervals
of treatment. (a) Reticulocyte count (b) Red blood cell (c) Haemoglobin (d) Pac

cell volume (e)Mean cell volume (f) Mean corpuscular Haemoglobin (g QQ
corpuscular Haemoglobin concentration. The data are shown as mean +

*Significant at p<0.05, n=57
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Measurement of iron profile at different point of time during the treatment
was shown in Figure 4.17. Figure 4.157(a) illustrates that during the treatmT
period with goat milk, the serum iron level demonstrates a decline starti@
week 4 until week 12. However, there is a positive shift observed‘AQek 4,
indicating an improvement of 7% in the serum iron level. The final mean value was
5.99 + 3.25 at week 12. The baseline mean value was 8.56 + 5.93 an@/it peaked up

to 9.16 £ 6.51 in week 4. Total iron binding capacity ' Ce 4'17 (b) was

9.27 £ 5.53 at week 12 of treatment. \%
Figure 4.17 (d) illustrates &—3
baseline to twelfth week of tr ‘t%T
week 12 transferrin level i?med tn, .
suddenly decreased to %)
8, transferrin sh&xigniﬁ:am i creasggmpared to baseline. The serum
N

transferrin rec Nalu conti to i ckeade until it is 27.52 + 4.35 at week 12
’
sya sl

of treatme@ajgh it sh l@ﬂdecrease of 16.88 + 3.31 at week 8 of
treatm WOwn l'; ré 4.1@
L e

\
N
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Figure -€omparis ofjro pr;@e between times of treatment. (a) Serum iron

mmding c aci& (%Wénsferrin saturation (d) Ferritin (e)Transferrin
transferrin recepton’@% data are shown as mean +SD. *Significant at

p n=57
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444 Date palm and goat milk treated subjects with mild iron deficiency

anaemia T
Subjects were given date palm together with goat milk treatment tljr%)ut

the experiment. Blood samples was taken on day 1 of study and repeated at'week
4, week 8 and week 12 of study. The haematological paramete% n profile

data from subject was used for statistical analysis to com arwiﬁn before and

after given a treatment by using Wilcoxon Signed Rank test'as cri@ndsection

3.5 ®
Y
! _fba
Result of statistical analysis and descriptive Statistics wa shagwn in%a le
NV

\Ry andé\va“lue for

ded iﬁ.Qess than 0.05

4.8. The results were shown as mean (% edian

haematological parameters and iron pr, fi%e p-va

(p < 0.05) for haemoglobin, total irﬁ bin g@gﬁg e iﬁ&n@nd transferrin at
week 4 of experiment. At week 8, is gignific diff@ce in haemoglobin
“« Q-
and transferrin while at weeN ere i i |cant£ﬁ‘ference in reticulocyte
N

count, haemoglobin, tccl iroibindingltapa Yy tn@. rrin saturation, ferritin and
sat nB"F

transferrin. Transferrin tio \‘n( anﬁ.{ga%-SS%) and mean corpuscular

haemoglobin (n@ng . l27p 32pq@re below the normal range for
throughout th@m t.'Se Jirlon Gr%écreased below a normal range (<6.6

O
umol/L) %12 ?fye 4 Qget parameters show no significant different
&2 5
e

within e of treatment, but«the value is still within the normal range.

S
N
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treatment (n=12). The data are shown as mean £ S

N4

Table 4.8: Haematological parameters and iron profile for date palm + goat milk group at haseline, week 4, week 8 and week 12 of

\of

IVM median + IQR

Parameters Baseline Week 4 < '\' A/Veek 8 Week 12
Mean (SD) Median (IQR) Mean (SD) Median (IQRk Mean (SD i '[\Wledian (IQR)  Mean (SD) Median (IQR)
e
Reticulocyte count (%) 0.48 £0.25 0.4 (0.4) 0.45+0.20 0.45(0.2) 6 +0 J,\_{~ 0.5(0.2) 0.73+0.45 0.5(0.25) *
RBC (x10"2/L) 471+0.26 4.75 (0.17) 48+0.24 4.85 egy u] 4.85 (0.47) 4.86 +0.32 4.8 (0.6)
Hb (g/dl) 11.38 £ 0.66 11.55(0.8) 12.15+1.10 5¢ 098 12.2(1.23)* 12.31+0.97 12.05 (1.38)*
PCV (%) 37.33+2.67 38 (4.24) 38.17+2.82 &) \ +332 38(2.)5) 38.5+2.19 39 (2.75)
MCV (FL) 79.42 + 551 80 (3.75) 79.83 +6.58 (4. 7 @-33 +595 79.5(3.75) 79.5+6.32 80 (5.5)
MCH (PG) 25.75+2.37 26 (2) 25.58+2.42 ‘% 075) Q(:QS 58+253 25.5(3) 25.67+2.74 26 (2.75)
MCHC (g/dl) 31.83+1.03 32 (1) 31.92+0.79 32 +0.95 32 (1.75) 32.25+1.05 32 (1.75)
Serum lron(umol/L) 7.26 +3.13 5.8 (5.77) 6.35 + 3. 6.95+3.73 5.75 (3.65) 6.02 +2.02 6.05 (2.4)
TIBC (umol/L) 65.42 +4.12 65 (4.5) 69.58 + 3% 66.25+4.00 65 (4) 69.42 +5.81 69 (6.5) *
Transferrin saturation (%) 11.25 £ 5.06 9 (8.75) 10.67+6.32 8.5 (5.5) 8.83£3.32 9 (3.75) *
Ferritin (ng/ml) 10.75+ 4.09 10 (5) 12 0 12.33+£6.95 9.5(9.5) 14,75+ 8.13 12.5 (14.25)*
Transferrin (g/L)4 2.62+0.34 2.55 (0.45) 2 3 '? 3.16+0.25 3.2(0.43) * 3.24£0.26 3.25(0.3) *
Serum transferrin receptor
(ng/ml) 18.54 £ 5.90 18.1 (5.68) /. 3 8. O A ,@5 (16.08) 15.83+11.43 12.5(15.42) 25.11+9.05 24.6 (16.19)
‘Q L 2K o
A\ &
* Significant different (P < 0.05) compared with ba elmausmg Wilcoxon s@fed rank test
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Changes in haematological parameter at different point of treatment period
was shown in Figure 4.18. From the baseline up to the 12th week of treatm?
there is a consistent upward trend observed in the reticulocyte count. No%\t
week 12, there is a substantial and statistically significant rise of 52.08%¥Dared

to the initial baseline value of 0.48 £ 0.25, as depicted in Figure 4.18?. '

O

There was an increasing trend for red blood cell count wup treated with
date palm and goat milk treatment as observed in Figure 4. . The‘mean value

of 4.71 £ 0.26 at baseline increased up to 3.18% by week nder.

o . .S
shows an increasing trend from baseline mean val 11.38+0.66t 31 -QQ 7
nstant

in week 12 of treatment as shown in Figure 4.1&!%0 it kemain

at week 4 and week 8 of treatment (mean NZ.E .98), but f@ll shows a
!

significant increase when compared to b

&

There is not much change ;imaed@eﬁ volm'ne, meéair cell volume, mean
q %

corpuscular haemoglobin anM CON]&E obin concentration as

N

observed in Figure 4.18*(d), (€), (f) and (9).

4,
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a Reticulocyte Count vs Time of Treatment b Red Blood Cell level vs Time of Treatment
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Figure 4.18: Comparison of haematological parameter in different time intervals
of treatment. (a) Reticulocyte count (b) Red blood cell (c) Haemoglobin (d) Pac?-

cell volume (e)Mean cell volume (f) Mean corpuscular Haemoglobin (@\

corpuscular Haemoglobin concentration The data are shown as mean

*Significant at p<0.05, n=5 q '
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Changes in iron profile data at different point of treatment period was shown
in Figure 4.19. Serum iron level shows a decreasing trend from week 4 until WT
12 of treatment as shown in Figure 4.19 (a) but it shows an improvementé%&
8 of treatment. The final mean value was 6.02 + 2.02 at week 12. The b mean
value was 7.26 + 3.13 and it deacrease to 6.95 + 3.73 in week 8. Total%fon binding

capacity in Figure 4.19 (b) was significantly increased at week Neatment, up

to 6.36% compared to the mean value of baseline. At wee reased to 66.25

For transferrin saturation (Figure 4.19 (@alue decre t’) 93&2
’ X~

4.68 at week 4 compared to the mean value of Yﬁ 5.06~¢\b eline. mean
value increased at week 8 to 10.67 + 6.32€Minue(‘ﬂjec ing t@% +3.32

ey

In Figure 4.19 (d), the ferriti a/elaex ibit cons@nt increasing trend,

“« Q-
starting from a mean value of * 4.Nne &‘f)rogressing to 14.75 =

8.13 by the twelfth week of tréatment. H:jnjfie otable increase of 37.21%.

The mean value inc@t 2. &-{ tw'; ﬁ"d!and decreased slightly at week

at week 12 of treatment.

/)

8. Transferrin le epon i

N
in week 12 @1 in Figu 4;f9 (@7%4’ he mean value of serum transferrin
receptor%%sﬂﬁ in}r sing’ up to 4% in week 12 of treatment although it
t

=

' 4

decrea 83+11.43 mean-x@xj.e at week 8 of treatment as observed in Figure

S
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*Significant at p<0.05, n=5
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4.4.5 Iron tablet treated subjects with mild iron deficiency anaemia

Subjects with mild iron deficiency anaemia were given iron tablet tre%i

throughout the experiment. Blood samples was taken on day 1 of study ansI %ed

at week 4, week 8 and week 12 of study. The haematological parameters and iron
profile data from subject was used for statistical analysis to compare megdian before
and after given a treatment by using Wilcoxon Signed Rank?q described in

Section 3.5. '

A

Result of statistical analysis and descriptive Statistics was sho ir TE&)B‘
4.9. The results shown as mean (SD), median (IQR) P valye rh mato@gmal
Y

parameters and iron profile. From this result, the xalu s&than 0.05 (p'< 0.05)

for all the parameters except reticulo t%me
concentration and serum transferrin %at 4 pefiment. At week 8,
there is significant difference in a C?menrs;ex% or §$m iron, transferrin
‘% _ “ &
sferri or‘é\A

At week 12, % ere is Lgn' icaht~difference in red blood cell,

’ F &
haemoglobin, pac cell \10 X,mear&dl volume, mean corpuscular

haemoglobin, n cerpus
f& . c?
capacity, fea and serum tra feﬁin@ ptor.

sculakshaemoglobin

saturation, transferrin and SerN

emog@:’ﬁ concentration, total iron binding
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N
0

Table 4.9: Haematological parameters and iron profile for iron tablet group at baseline, v%x, week 8 and week 12 of treatment (n=11).

The data are shown as mean = SD an m?mn +IQR
l

Parameters Baseline Week 4 Week Week 12

Mean (SD) Median (IQR) Mean (SD) Median (IQR) k Mean (Sp), AQ}TMedian (IQR) Mean (SD) Median (IQR)
Reticulocyte count (%) 0.43 £ 0.07 0.4 (0.2) 0.43+£0.22 0.4 (0.4) < 0,65 +0.16 ‘? 0.7(0.2) * 0.64 £0.48 0.5(0.3)
RBC (x10"12/L) 4.61+0.29 4.6 (0.4) 4.82+0.38 4.7 (0.6) * Y" \4@ 044 49(0.8)* 5.07 £0.37 5(0.8) *
Hb (g/dI) 11.38 + 1.68 115 (1.1) 12,65+ 1.14 12.8 ( "\ 41 1&703 132 (1.2) * 14.2 +0.99 14 (0.7) *
PCV (%) 36.73 £ 3.77 37(5) 40.00 £ 2.60 39 (\ 1.@3.07 42 (5) * 42.82+2.82 43 (4)*
MCV (FL) 79.82 + 8.03 79 (9) 83.64 + 6.03 84(7) * \ 4155 + 4.74 83(9) * 84.64 +3.23 84 (5) *
MCH (PG) 25.18 + 3.84 25 (4) 26.73 £ 2.96 0 >y (;1)6791 +1.75 28(2)* 28.45+1.36 28 (3) *
MCHC (g/dI) 31.45+2.16 32 (1) 31.73+1.79 ) 3245+ 1.03 33 (1) * 33.36+1.02  33(1)*
Serum Iron(umol/L) 7.54 £6.31 5(5.3) 19.90 + 8.56 \7.7 g ~. 13.25+7.18 11.7 (11.8) 9.61 + 4.08 8.7 (5.3)
TIBC (umol/L) 70.45+2.24 74 (12) 65.82 + 1.c 2 65 (12 [ § 62.55 + 2.02 63 (8) * 63.73+251  62(11)*
Transferrin saturation (%) 11.09 + 10.03 6 (7) 30.09 £ 11.09 2% "ég, 21.36 + 10.59 21(19) 15+ 6.06 15 (9)
Ferritin (ng/ml) 8.55+7.42 7(4) 26.64@&1 @LG) * .\3 25.36 + 11.87 22 (12) * 28.73+16.00 24 (26)*
Transferrin (g/L)4 2.89+0.41 3(0.5) 2.64\0. (0.3@(&"' 3.03+£0.39 2.9(0.7) 2.85+0.30 2.8(0.3)
Serum transferrin receptor (,) ¢ ! o)
(ng/ml) 21.58+6.11 20.36 (9.76) 28,7/5£8.65 4 2§.Z@,(13.34) 31.39+13.43 28.64 (27.91) 35.19+ 1554  33.44 (22.55)*

* Significant different (P < 0.05) compared with baseline usi



Changes in haematological parameters at different point of treatment period
was shown in Figure 4.20. Reticulocyte count shows an increasing trend frvv
baseline until week 12 of treatment. At week 12 it shows a significant in e\)

to 48.84% when compared to baseline value, 0.43 £ 0.07 as shown in H;@ 4.20

(). Q

There was an increasing trend for red blood cell Tﬂn iron tablet

treatment group as observed in Figure 4.20 (b). The mean‘valte of 4 1+0.29 at

sh W;a\n¢aas

0+0 9i e!k-kof

baseline increased up to 9.98% by week 12. Haemoglaobin le

trend from baseline mean value of 11.38 + 1.

6 4.
treatment as shown in Figure 4.20 (c). The meaw inc ed ptol + 1.14
re W&gelevaﬁon

pose@ the baseline

week 4 and 13.41 + 1.03 in week 8 of tre week

in the mean packed cell volume, ream 658%

AN
measurement of 36.73 £ 3.77. Th n alue r as nQ'n week 4 and week
8 as shown in Figure 4.20 (d) was amsincre mg&é&for mean cell volume
in iron tablet treatment grou mea vaI 79 \8 03 at baseline increased
to 83.64 + 6.03 at wee a contln i e,psmg/ 84 55+ 4.74 in week 8 and

reached 84.64 + ?@Neek 12 as\wn in%ure 4.20 (e).

26.73 @We 4y

haemoglobif’ concentration also.exhibited an increasing trend from the baseline

=y

alue of 31.45 + 2.16 toh.?B +1.79 in week 4 and 32.45 + 1.03 in week 8.

week 12, the mean value for mean corpuscular haemoglobin iron tablet treatment
05 28.45 + 1.36 and mean corpuscular haemoglobin concentration increased up to

33.36 = 1.02 as observed in Figure 4.20 (f) and (g).
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Figure 4.20: Comparison of haematological parameter in different time intervals

of treatment. (a) Reticulocyte count (b) Red blood cell (c) Haemoglobin (d) Pac
cell volume (e)Mean cell volume (f) Mean corpuscular Haemoglobin (g QQ
corpuscular Haemoglobin concentration. The data are shown as meaE

*Significant at p<0.05, n=5
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Changes in iron profile data at different point of treatment period was show'

in Figure 4.21. Serum iron level shows a decreasing trend from week 4 u x

—~

12 of treatment as shown in Figure 4.21 (a) but it shows an increase zﬂ'%k 40
treatment comparing to the baseline. The final mean value was 9.61 i?%;'at week
12. The baseline mean value was 7.54 + 6.31 and it peaked NQ + 8.56 in
week 4. Total iron binding capacity in Figure 4.21 (b) wa tt'y decreased
to 65.82 + 1.97 at week 4 of treatment compared to th n Iquline,

70.45 £ 2.24. At the start of week 8, it decreased t 5+ 202 i‘cr_eé&j

slightly to week 12 of treatment up to 63.73 £ 2?. \" \Y
T

creasedrsharply to

For transferrin saturation (Figure@. ,t e}al

30.09 + 11.09 at week 4 compared to thhan value o + 10:03 at baseline.

A
However, the mean value decre a e%k%. 6 J{.) '59 and continued
o
decreasing till 15 £ 6.06 at WQK f trea t. SE/&
N
The ferritin Iev(shoxan incr usﬁreﬂz@mean value of 8.55 £ 7.42
at baseline up to 28%1 004 2 of (é}'(ment as shown in Figure 4.21

(d). The mean value'iqcreas 2 + 11@%& week 4 and decreased slightly to

25.36 £ 11.8@ 8. r%mlle(vglggduced from 2.89 + 0.41 at baseline to

2.64 O{&e’ek 4‘.T D?};'a vaj,@or transferrin level increased to 3.03 + 0.39
a

d decreased to 2.§§;§~0.30 as shown in Figure 4.21 (e). The mean

©

e

in wee
valu serum transferrin receptor keeps on increasing from 21.58 + 6.11 at
line to 23.75 + 8.65 at week 4, 31.39 + 13.43 at week 8, up t0 35.19 + 15.54 in

eek 12 as observed in Figure 4.21 ().
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Figure 4.21: Comparison of ir?hprofile in different time intervals of treatment. (a)

Se ron (b) Total iron binding capacity (c) Transferrin saturation (d) Ferritin

e)Wransferrin (f) Serum transferrin receptor. The data are shown as mean +SD.
ignificant at p<0.05, n=57.
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