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ABSTRAK

Kesan buah kurma (Phoenix dactylifera) dan susu kambing terhadap metaholism
zat besi pada tikus teraruh anemia kekurangan zat besi (IDA)%,

Anemia kekurangan zat besi (IDA) adalah keadaan di mana darah tidak mempunyai sel
darah merah sihat yang cukup kerana kekurangan zat besi Pengurusaf*semasa IDA
sering dikaitkan dengan kesan sampingan buruk dan isu kepatuhansghujuan kajian ini
adalah untuk menerokai potensi penggunaan kurma dan susu kambing $ébagai alternatif
semula jadi untuk IDA. Kajian sebelum ini menunjukkan kurma dan”susu kambing
mempunyai sifat anti-anemia. Dalam kajian ini, tikus telah dibahagikan secara rawak
kepada enam kumpulan yang mengandungi empat tikus; (1) kawalan'biasa; (2) kawalan
negatif; (3) kawalan positif; (4) kurma; (5) susu kambing; (6urma dan susu kambing.
Kawalan biasa diberikan pelet komersial manakala kumptlanlain, (Kumpulan 2 -6)
diberi diet rendah zat besi selama dua minggu bagi memjana IDA™DAIditentukan
sebagai Hb kurang 11.5 g/dL. Selepas konformasi IDA, kawalan fegatif,(Kurpulan 2)
diberi diet rendah zat besi dan bertindak sebagai kumpulan model IDA mafiakala
kawalan positif (Kumpulan 3) diberi tablet b8Skwsebagai rawatan standard IDA.
Kumpulan kurma (Kumpulan 4) dan susu kambiag,(Kufmpulan 5),masing-masing diberi
kurma dan susu kambing manakala kumpulan kugma dan.susu.kambing @&timpulan 6)
diberi kurma dan susu kambing. Suplemen,dibgrikan=setiap, pagi selama 4 minggu
mengikut sukatan setara haiwan (AED){ Berat” badan, | parameter, RBC, profil besi,
bioavailabiliti besi serta ekspresi gen‘dlan protin berkaitan Metabolisma besi disiasat.
Selepas intervensi, terdapat peningkatan befat badan dalam'semua kdmpulan intervensi,
dengan kenaikan 110g. Terdapat geniagkatan indéks eritrogit kekurangan zat besi,
dimana kumpulan intervensi merekedkap'tahap*Hbdah serund'zat besi dari 13.85 hingga
16.18g/dL dan 29.35 hingga 3ds96pmol/L lebihtinggi kerbanding kawalan negatif
(6.68 £ 3.09 g/dL; 3.13 + 0%4 [mwnol/L). Peningkatan signifikan juga dilihat pada
parameter RBC, PCV dan_sefum jtrafisfersin. Pefyiasatan bioavailabiliti besi
menggunakan haemoglabin 'regeneration effi€iency (HRE) menunjukkan peningkatan
ketara dalam kawalan (pegatif ‘dengan hilai 21.7%y.berbanding kawalan biasa dengan
nilai 3.7%, manakala kumpulan intervensismerekadkan nilai HRE antara 4.58% hingga
5.58%. Keputusan daripada ekspresi~geén menunjukkan bahawa kekurangan zat besi
meningkatkan ekspresi Deyth, transferrin, ferraportin dan TfR mRNA sebanyak 13, 9,
1.5 dan 1.2 kaligandawberbanding Kawalan-Qiasa. Suplemen kurma dan susu kambing
selama 4 minggu berjaya menormalkan_ekspresi gen-gen tersebut dalam usus kecil.
Bagi organ hati, peningkatan Ketafa dalam ekspresi mMRNA TfR sehingga 11.6 kali
ganda dililat dalam kawalan fegatif betbanding kawalan biasa dan pengambilan kurma
dan sust , kambing? menérmalkan’ “ekspresi TfR. Keputusan imunohistokimia
menunjukkanekspresi protin DMTI dan Dcytb disepanjang brush border membrane
enterositiepitelium selari denganfingsinya dalam pengimportan besi. TfR juga terdapat
di erypts dan villi sel epiteliumydengan konsentrasi semakin berkurangan apabila sel
epitelftim berhijrah secara apikal ke hujung vilus selaras dengan fungsinya dalam
smembekalkan besi bagi pertumbuhan sel baru. Kekurangan zat besi meningkatkan
konsentrasi TfR dalam usus kecil dengan kereaktifan positif terlihat pada bahagian
apikal dan basolateral vili epitelium dengan brush border membrane menunjukkan
Keputusan positif. Pengambilan kurma dan susu kambing menormalkan ekspresi TfR.
Keputusan menunjukkan suplemen kurma dan susu kambing meningkatkan
bioavailabiliti besi untuk meransang peningkatan erythropoiesis selepas IDA.



ABSTRACT

The effect of date palm (Phoenix dactylifera) and goat milk on iron metabollsm in
iron deficiency anaemia (IDA) induced rat

Iron deficiency anaemia (IDA) is a condition in which blood lacks adequate healthy red
blood cells due to insufficient iron. The current management of IDA is"0ften linked to
adverse side effects and issues with compliance. Therefore, this study.aims to explore
the potential of using date palm and goat milk as natural alternative remédies to manage
IDA. It has been demonstrated that date palm and goat milk&gxhibit anti-anaemic
properties. In this study, rats were assigned randomly into six groups of four rats; (1)
normal control; (2) negative control; (3) positive control; (4) date palm; (5) goat milk;
(6) date palm and goat milk. The normal control was given'cammercial pellets whereas
the rest of the groups (Groups 2 -6) were given low-iron diets fortwao weeks to generate
IDA condition. IDA was defined as Hb values less“than 1145 gidL¢ After IDA
conformation, the negative control (Group 2) was centinuoUsly givenga low”irof diet
and acted as the IDA model group while the positive €ontrol (Group 3)/wds givenh iron
tablets as the standard treatment for IDA. The date‘palm (Group 4) and goat milk+(Group
5) were given date palm and goat milk, respectively, while_the date_pélm and‘goat milk
(Group 6) were supplemented with both date palmfand goeat milk."Supplementation was
given every morning for 4 weeks in accofdance withxthe ‘animal egliivalent dosage
(AED). Bodyweight, RBC parameters,{iron “profile, irogibioavailability and iron
metabolism-related genes and protein‘@xpression were investigatedhdaccordingly. After
the intervention, improvement in body welght was observed in all*intervention groups,
with an increment of at least 110g. Up-regulation of. indices Of iron deficiency was
noted, with intervention groups reéerding Hh and™Sertim iron tevels ranging from 13.85
to 16.18 g/dL and 29.35 to 3195=pumol/L, respectively as.compared to the negative
control (6.68 + 3.09 g/dL; 3.13w 0%%4 pmolfts), Alsignificant increase was also seen in
RBC, PCV and serum transferrin“saturation levels post-_intervention. Investigation of
iron bioavailability using haemoglobiniregengration-efficiency (HRE) demonstrated a
significant increase in negative controliwith/a value 0f 21.7%, as compared to normal
control with 3.7%, while intefventiongrewps récatded HRE values ranging from 4.58%
to 5.58%. Results, fiom the géne_expressiogs.study showed that iron deficiency
increased the expréssion'ef Dcyth, transferrin;fefroportin and TfR mMRNA by 13,9, 1.5
and 1.2-fold respectiVely, as=cOmpared to,harmal control. Supplementation with date
palm and goatmilkefor 4hweeks Successfully normalises the expression of those genes
in the small intéStine. In'the_liver, Significant up-regulation of TR mRNA up to 11.6-
folds was4eehwin the negative jcontral~as compared to normal control and that the
intervention of daté _palm, and< goat milk normalize the TfR expression.
Immunghistochemistry résults showed that DMT1 and Dcyth were expressed along the
brush boxder membrane of epithelal enterocytes consistent with their function in iron
import. TFR was expressed in the epithelial cell of the crypts and villi, with decreased
intepsity as epithelial cells migrated apically toward the villus tip consistent with its
afnetion in supplying iron for new cell growth. Iron deficiency significantly increases
thewreactivity of TfR in the small intestine with positive reactivity observed on both
apical and basolateral sides of the epithelium villi with brush border membrane also
Stained positive. Intervention with date palm and goat milk normalises the TfR
expression. The results obtained suggest that supplementation of date palm and goat
milk improves functional iron availability for erythropoiesis following IDA.
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