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ABSTRACT

Thrombocytopenia occurs frequently in patients whitmatologic disorders and other diseases in habkpit
Thrombocytopenia may cause bleeding, from milcet@ie, which is treated for the patients. The sausf death

in thrombocytopenia cases in hospital is mainly ¥30due to uncontrolled bleeding and lack of platele
concentrates availability. The chemical on drugat teffectively to resolve thrombocytopenia througtrease the
thrombopoiesis mechanism still questionelge Purpose of this study wasedgplain the mechanism of the effect of
fruit ethanol extract of Phoenix dactylifera L dirambopoiesis increase in thrombocytopeiiiae sample used 30
male rats were divided into 3 groups: negative oain(K1): rats were given daily with CMC Na 0,5%0gitive
control (K2): rats were given heparin and CMC N&%, and the treatment group (K3): rats were givesparin
and fruit ethanol extract of Phoenix dactyliferadbse of 10 mg /200 g BW. Furthermore, the cardikod
sampling to calculate the amount of blood plateletl examination to bone marrow for expression gilds IL-6,
cMpl, JAK2 with immunohistochemical method@ssult of this study showed th&d (treatment group fruit ethanol
extract of Phoenix dactylifera L) had significaniigher platelet counts (1125.50 + 233.98) thantcoingroups K1
(795.90 + 224.75) and K2 (409.70 £ 79.67here were increased expressionHgpl0 in stromal cells, IL6 in
macrophages, cMpl and JAK2 in the cells of mega@mes.From the results of this study concluded that fruit
ethanol extract of Phoenix dactylifera Is a potential treatment for increase thrombopsies heparin induced
thrombocytopenia in rats
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INTRODUCTION

Thrombocytopenia occurs frequently in patients witematologic disorders and other diseases in taspit
Thrombocytopenia is marked by the decrease in bjdattlet count to less than 150,000/uL, causeddryeased
platelet production, increased platelet destructinoreased platelets sequestration, and otheritommel that cause
the loss of the number of blood platelets. Throngbmmenia may cause bleeding, from mild to sevetichvis
threatening for the patient [1].

The cause of death in the majority (80%) casemintbocytopenia in hospitals are due to uncontidtikzeding
and lack of availability of platelet concentrat&fe chemical on drugs that effective to resolventivocytopenia
through increase the thrombopoiesis mechanisngsidstioned [2].
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The expression of Hsp 10 reported decreases irpéfients who experienced thrombocytopenia and falecated
in normal bone marrow examination [3]. The resaftether studies, Hsp 10 expression is increasemimal bone
marrow examination. For that we need further idiatiion on Hsp 10 as chaperones who are in megaidic

lineage precursors and a role in the stimulatioprogenitor cell differentiation of megakaryocyiés Besides Hsp
10, IL6 expression decreased in mouse bone matmymbocytopenia, it is necessary to further idemtfon of
the roles and IL6 in stimulating thrombopoiesis [5]

Thrombopoiesis regulated influenced by cMpl as ritvopoietin receptor. Expression of c-Mpl has andrgmnt
role in the stimulation of thrombopoiesis, whichcri@ase the activity of endomitosis and maturatidn o
megakaryocytes [6]. Increased endomitosis procassoccur via intracellular signal transduction Ja#iinase 2
(JAK2), which has an important role in the actigatiand deployment of intracellular signal transurctrom cell
surface receptors to the nucleus / JAK-STAT path{vqyTherefore, the identification of Hsp 10, IL6, c-MRhd
JAK2 trombopoiesis be important in stimulating ket studied as a treatment for thrombocytopeniautiin the
ethanol extract date fruit [8,9].

The purpose of this study was &xplain the mechanism of the effect of date frtihanol extract Rhoenix
dactylifera L) on thrombopoiesis increase in thrombocytopédmyablood sampling taken from heart to platelet
counting and sampling taken from bone marrow torérang the expression of Hsp 10, IL6, cMpl, Jak&ing
immunohistochemistry.

MATERIAL AND METHODS

Preparation of fruit ethanol extract of Phoenix Dactylifera L: Preparation of fruit ethanol extract Bhoenix
dactyliferal in lab Pharmacy, University of Widya Mandala &aya Indonesia. Preparation was done by taking a
date (without seeds) and then a date cut into spaties (soft), was added to the jar and then sbekith ethanol
70% as much as three liters and then stirred antdoth and then a jar closed for 5 days (macenatiotake of

fruit extracts dates with funnel bucher drawn bingsa suction pump. Results extract obtained is tirged to be
included in laburotary vacuum evaporator and cadrmie into extracts / condensed (temperature 40f01C) hour.

Unit of Experimental: This study was a laboratory experimental;, Postiegy Control Group Design. Male rats,
aged 3 months, BW 190-200 g, a total of 30 weréddiy into 3 groups : K1 ( negative control groual), test
animals in this group were not induced by heparid anly standard feed and CMC Na 0,5% 5 ml /200vg B
rat/day during the studies; K2 (positive controbgp), after is injected with heparin 270 U/200 g B® / day
(subcutaneous), given for 2 days, so that the twaps of rats thrombocytopenia and the next dathallrats were
standard feed and CMC Na 0,5% 5 ml /200 g BW rgt/flar 2 days; and K3 (treatment group) is injecteith
heparin 270 U/200 g BW rat/day (subcutaneous),rgfee 2 days futhermore were given CMC Na 0,5%I 3200

g BW rat/day and fruit ethanol extractPfioenix dactyliferd. 10 mg /200 g BB rat/day, with a long time of 2yd.
On the fifth day, rats in all groups (K1, K2 and)K@ere sacrificed by anesthesia using ketamineddSés of 5 mg
/200 g BW intramuscular. Furthermore, the cardilmod sampling to calculate the amount of blood giétwith
hematologic analizer (Sysmex KX-21) and examinatdhone marrow for expression of Hsp10, IL-6, cMJAK?2
with immunohistochemical methods.

Taking blood and bone marrow preparations: The last day of the study (fifth days), all miwere sacrificed by
means of injection anesthetic ketamine at a dogemf)/200 g BW rat/day (intramuscular). Surgeryfgrened on
the thorax region, so the region is open thorax thiedheart and blood vessels visible ascendingabitxt take
heart blood / ascending aorta with a 3 ml syringd accommodated in vacutainer containing EDTA, #rah

performed surgery on a rat's femur bone marrowesat. Rat femur right and left, cut with scissansuse bone
longitudinal and transverse bone marrow tissue thaken using a needle insulin micro-fine nanmeh (No. 32)
with a thickness of 2x2x2 mm. Furthermore, the boraarow is placed on the object glas then made isTaad

paraffin blocks after that was soaked in formalifi]|

Eexamination of Platelets: Examination of blood platelets do in Labkesda Sayab Examination of blood
platelets with the technique as follows; tubes aming EDTA and placed blood appropriate placehenappliance
hematology analyzer Sysmex KX-21. Samples are aepirthrough the aperture into the transducer cbhamb
Platelets are calculated based on the method afiBimation Circuit (DC) changes in the voltageedir current
resulting in the appearance pulse or pulses oftralitg. Charge electric field will be detected bdson the
magnitude of the pulsation and displayed in papitgpout. The result of the calculation in unifsttee number of
platelets / mms3,
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I mmunohistochemistry examination: Immunohistochemical examination conducted in thetatory of pathology
Faculty of Veterinary Medicine Surabaya. Immunadisemical examination techniques as follows; pragans of
rat bone marrow smear staining with peroxidaseoperd using a mouse monoclonal antibody and specifi
Mixture do deparaffinisasi use 2 times xylol, xy&iminated with absolute ethanol ranging up to 7@8 last with
running water for 10-15 minutes, put in a 3% H2®Rison for 30 minutes, washed with PBS pH 7.4 3dimes.
To remove debris by 0.025% trypsin, then washedPBS. Reacted wittHSP10, IL-6, c-MPL and JAK2
monoclonal antibodyyere incubated for 24 hours at a temperature df 49 a humidity chamber. Washed 3 times
with PBS @ 5 minutes, then added peroxidase labgptavidin and incubated for 1 hour. Washed 3 siméh
PBS, then treated with the substrate diamino bémzidDAB), which created a new and incubated for
approximately 30 minutes at room temperature witlaken. Washed with distilled water, added Mayer's
hematoxylin for 6 minutes. Washed with running watbken with distilled water. Dried preparation®r@ed),
spilled entelan and covered with a coverglass. @bsthe light microscope for the counting procedstérmined
microscopically with a magnification of 1000 timiess visual fields.

RESULTS

Effect of fruit ethanol extract of Phoenix Dactylifera L on Platelet Count

Based on the results, the p value was p < 0,8dre was difference between groups in platelehtdthe mean of
platelet count in K3 was higher than K1 and K2 (€abh.

Table 1: Effect of fruit ethanol extract of Phoenix dactylifera L on Platelet Count

Platelet count (mm3)

Groups Mean Median Min Max P
K1 (Control) 795, 90 731,00 526 1161
K2 (Heparin) 409,70 408,00 298 608 <0,05

K3 (Heparin +Phoenix dactyliferd) 112550  1144,50 799 1437
Superscript within each column indicate significdifference between the means ( p < 0.05)

Effect of fruit ethanol extract of Phoenix dactylifera L on Hsp 10 expression

Based on the results, the p value was 0.040 (p5¥0.there was difference between groups in a®ljzressing
Hsp10. The mean of K3 was higher than K1 and Kbi@ a).

Table 2: Effect of fruit ethanol extract of Phoenix dactylifera L on Hsp 10 expression

Hsp10
Groups Mean SD Min Max (p)
K1 (Control) 460 1,77 2,00 8,00
K2 (Heparin) 2,468 1,71 0,00 5,00 0,05

K3 (Heparin +Phoenix dactyliferd) 7,80° 3,11 2,00 12,00
Superscript within each column indicate significdifference between the means ( p < 0.05)

The results of IHC examination of bone marrow dgrthe 2-day study in 3 groups. The expression as 10
color intensity was higher in fruit ethanol extra€Phoenix dactyliferd. (K3) than K1 and K2 (Figure 1).

Fig.1: Differencesin the expression of Hsp 10 in stromal cellsK1, K2, and K3 with immunohistochemical staining 1000x magnification
(arrowsindicate cells expressing Hgp10).
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Effect of Date Fruit Ethanol Extract on IL6 expression

Based on the results, the p value was p < Otbére was difference between groups in cells exprgdL6. The
mean of K3 was higher than K1 and K2 (Table 3).

Table 3. Effect of fruit ethanol extract of Phoenix dactylifera L on IL6 expression

Groups IL6

P Mean SD Min  Max P
K1 (Control) 540 1,64 4 9

K2 (Heparin) 2,70 2,16 0 7 <0,05

K3 (Heparin +Phoenix dactyliferd) 8,60 2,91 4 12
Superscript within each column indicate significdifference between the means ( p < 0.05)

The results of IHC examination of bone marrow dgrihe 2-day study in 3 groups. The expression aédcblor
intensity was higher in ethanol extract of the daté (K3) than K1 and K2 (Figure 2).

Figure 2: Differencesin the expression of IL6in Macrophag cellsK1, K2, and K3 with immunohistochemical staining 1000x
magnification (arrowsindicate cells expressing IL6).

Effect of Date Fruit Ethanol Extract on cM pl expression

Based on the results, the p value was p < 0,88retwas difference between groups in cells exprgsMpl. The
mean of K3 was higher than K1 and K2 (Table 4).

Table 4: Effect of fruit ethanol extract of Phoenix dactylifera L on cMpl expression

Groups cMpl - p
Mean SD  Min  Max
K1 (Control) 3,40 2,27 2 8
K2 (Heparin) 1,006 0,94 0 3 <005

K3 (Heparin +Phoenix dactyliferd)  6,40° 3,62 3 12
Superscript within each column indicate significdifference between the means ( p < 0.05)

Figure 3: Differencesin the expression of cMpl in Megakaryocyte K1, K2, and K3 with immunohistochemical staining 1000x
magnification (arrows indicate cells expressng cMpl).
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The results of IHC examination of bone marrow dgrtihe 2-day study in 3 groups. The expression &l color
intensity was higher in fruit ethanol extractRtioenix dactyliferd. (K3) than K1 and K2 (Figure 3).

Effect of Date Fruit Ethanol Extract on Jak2 expression
Based on the results, the p value was p p < 0(p0& 0,05): there was difference between groupseiis
expressing Jak2. The mean of K3 was higher thaantlK2 (table5).

Table5: Effect of fruit ethanol extract of Phoenix dactylifera L on Jak2 expression

Jak2
Mean SD Min  Max P
K1 390° 2,60 1,00 8,00
K2 1,60° 1,83 000 500 <0,05
K3 6,60° 1,89 4,00 10,00
Superscript within each column indicate significdifference between the means ( p < 0.05)
The results of IHC examination of bone marrow dgiine 2-day study in 3 groups. The expression &#® Xolor

intensity was higher in fruit ethanol extractRtioenix dactyliferd (K3) than K1 and K2 (Figure 4).

Groups

Fig 4. Differencesin the expression of Jak2 in megakaryocyte K1, K2, and K3 with immunohistochemical staining 1000x magnification
(arrowsindicate cells expressing Jak?2).

DISCUSSION

This study found that the correlation test resaliswed that fruit ethanol extract Bhoenix dactyliferal has a
positive relationship and contribute to increadadrbopoiesis through expression of Hspl10, IL6 egl. That
mechanism because of the fruit ethanol extra&trafenix dactyliferd. that contains flavonoids which bind to sugar
(flavonoid glycoside). The content of flavonoid ghgides include fructose and glucose that is higfiem that of
date fruit to another, so that the date fruit states transduction signaling pathways cells, atibwaof signaling
pathways cells can stimulate macrophages, inclugimroducing interleukin 6 ( IL6) to maintain cellirvival as
well as for the development of cell / proliferatifiil,12]. Flavonoid glycosides in the date frus@lincrease the
sensitivity of cell receptors. One of them is tleeaptor c-MPL has an important role in regulating process
thrombopoiesis [13,14]. The fruit ethanol extratcPboenix dactyliferd. also has potential as an energy source in a
series of metabolic processes of the body cellassto activate the heat shock factor (HSF) anddeslihe heat
shock protein (HSP) [15]. Especially HSP 10 whioch ia megakaryocytic lineage precursors [4].

While the results of path analysis IL6 expressiaméha positive impact and contribute to increasgmession of
JAK2, meaning that every increase in the expressfdh6 will be followed by increased expressionJ#K2. The
mechanism of IL-6 in stimulating thrombopoiesis dam directly on the cell or through the activatipathway
megakaryocytes Janus Kinase2 (JAK2). JAK2 functiordevelop and maintain the viability of the cells;
activating the mechanism of intracellular signahsduction molecules, causing the cell nucleusferative effects
(endomitosis) and maturation of megakaryocytes. [P&telet production can be increased with areaee in core
replication/endomitotik and raise the volume of tbell cytoplasm of megakaryocytes. Improved process
endomitotik megakariosit cells will be followed by increase in the blood of platelets [17].

CONCLUSION

The fruit ethanol extract d?hoenix dactyliferd. dose 10 mg/200 g BW rat/day increased thrombegieithrough
the increased expression of HsplO in stromal céfisteased expression of IL6 in macrophages, iseta
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expression of cMpl and expression of JAK2 in thbscef megakaryocytes. The mechanism that the &thanol
extract of Phoenix dactyliferal dose of 10 mg /200 g bw / day increase thrombgi® through the increased
expression of IL6 and JAK2. The increased expressfaJAK2 had a greatly contribute of the platgleiduction.
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