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The prevalence of gastritiz m Indonesia in 2020 reached 40.8%. Pravious ressarch proved
goat milk to be anti-inflammatory in rat meodels of colitiz. Goat milk feeding contnibuted
to mtestinal repair and pretection wath reduced colomic lesion scores m colomic hissue
comparad to control rate. This study aimed to investizate the zastroprotective affacts of
Etawa goat's milk m ethanol-induced zastric damage in vive. In this study, 25 male
Sprague-Dawley ratz (5D) were divided mto 5 groups; normal contrel group (MOR),
athanol group (EtOH), and three goat malk {GM) groups (ziven 0.5, 1 ml. and 1.5 mL 200
g BW for 30 days intragastrically). After admimstrabion of GM for 30 days, all groups
axcept for the normal control group had acute gastrodeodenal damage after three days of
infragasirical admimistration of B0%% ethanol (3 ml/'kg). Myeloperoxidaze (WPOY,
supercoide dismtaze (30D, and histamine biomarkers in plasma were measured.
Pretreatment with zoat mulk siznificantly protectad rats from ethanol-mdvced gastric
damage which aids m the reduction of the MPO and histamine activity and increass SOD
achvity.

1. Introduction

production of reactive oxygen species (ROS) and reduce

Gastritis 15 an mflammatory state that cccurs m the
lining of the stomach. The World Health Orzanization
{(WHO) pradicts that the death rate dus to zastnhs was
40,376 cases m 2003, nising to 43,817 cazes in 2010 and
then contimming to rise to 47,269 cases m 2015 (WHO,
2013). Gastritizs sufferers in Indomesia are 40.8% with a
prevalence of 274396 cases from the population
(Mustakim et al, 2022; Tiu ez al, 2022). The equilibrivm
of aggresarve factors and defensive factorz 13 the
beginning of gastritis. Ethancl 1= one of the aggressive
factors that can increass the mzk of erosion of gastrie
mucosa (Pratama, 20197,

Induction with ethancl iz proven to merezse the
N OmespandmE authar.
Email: numiilihrine@uhomis ac_id

antioxidant lavels such as superoxide dismutaze (S0OD).
It can damage the gastne mwcoza (Widyanmgzith and
Afdalizh, 20207%. The results of histopathelogical analysiz
of the gastnc wzll mduced with ethanol Bl
mflammation characterized by abnormal gastric mucosal
cells, which chowsd hyperrophy and infiltration of
nautrophils into epithelial calls (Tsman, 2018).

During damage to the gastric mucosal lining,
Myeloperoxidaza (WP activity 1= also directly related
to the mflammatory process. MPO 1z produced by
activated neutrophils. Increased MPO actrvity 15 2 sigm of
signmificant neutrophl infiltration to the site of gastnic
mucosal mjury (Yang et al, 2018). Therafore, increasad

e[S8N: 2550-1166 /& 21025 The Authors.
Publizhed by Eymmye Lyan Fesources

d HOUYVHSHYA



RESEARCH PAPER

51 Rusdi sz al. / Food Resarch @ (3) (2023} 50 - 56

MPO activity raflects the dagres of oxidative damage
and inflammatory responsa m cells (Zhang eral., 2013).

Pharmacclogical treatment therapies used to treat
gastritis include proton pump imhibators (FPPIs), H2
receptor antapomists (HIRAs), and anmtacid groups.
However, the uze of these drugsz causes many chimeally
sigmificant drug mferactions and still has side effects
such as headaches, diarthes, and abdeminal pain that can
cause pancreatitis and pancytopenia (Dipiro e af, 20207
Given this, 1t 1= still neceszary to develop safer freatment.

One of the natural products that has potential a= a
sastroprotector 1z goafs milk (Cepra  asgragus).
Apcording fo the Food and Apriculture Organization
(FAQ), in 2009 Indonesia was ranked 7 in the list of
global goat milk production and ranked 1* m the
Southeast Asia regron (FAO, 2010; Taufik er af, 2011}
Goat mulk haz bemsfitz for people with digestrve
problems, such as gastritiz, cachexia, and impaired liver
fumetion.  Geoat nulk  confains  proteins,  lipeds,
carbohydrates, vitamins and mmerals (Famandez, 2017).
Additional carbohvdrates found mm goat nulk are
oligozaccharides, glycopeptides, glycoproteins and =mall
amounts of miclactides (Zenebea or al | 2014).

Olhgesaccharides 1 geats mulk were anti-
inflarmmatory when administerad 3z a pro-treatment
model of TENS colitis in rate (Daddacua er al., 2003).
Besides thas, goat mulk played 2 role in the repair and
protection of the gut after damage caused by Dextran
sodmm sulfate-induced eolitiz by showmg reduced
colome lesion scores and reduced MPO activity m
colonic tissue compared to control rats {Lara-Villoslada
ot al., 2006).

The content of Etawa bread goat's mulk has a protein
content that iz almost comparable to human milk (AT
and 1z better than eges, and goat's mulk also has mors
potential and benefits than cow's milk (Handoko er al
2021). Goat milk can be indicated fo freat digestree
dizsases gastrits, high cholestarcl and osteoporosziz m
the alderly (Wasiati and Faizal, 2018). Hence, this study
evaluates the actmity of etawa goat milk az a
gastroprotecttve m rats mduced by 80% ethanol with
50D, MPO and histamine biomarkers.

1. Mlaterials and methods
2.1 Etmwa goat milk

The mamn mgredient used mn thiz study was fresh
atawa goat milk obtained from Pure Fresh Daily MMilk,
Ciamiz, West JTawa, Indonesia.
2.2 Preliminary test for making gastritis modsl rat

Fat were dnidad infe several zroups with each
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group consisting of 4 rats. Fat sroups were fed orally
with 20%, 40%, 60%, and 30% athanol (0.3 and 1
mL 200 g body weight) to mduce the acute ulcer, whle
the normal group recerved water cnly. After 3 hrs of
treatment, surgery was performed on one rat per group.
After surgery, the stomach was 1solated fo determine the
score for gastric surface damags Inflammatery cell
miliration: [ if normal, 1 1f gastne mucosal damaze 15 1-
2 mm, 3 if gastric mucosal damage 1=z 34 mm 4 of
gastric mucosal damage 15 5-6 mm, 5 1f zastric mucosal
damage 1s f mm

2.3 Experimental animal rreatment

A total of twenty-five mals Spragus-Dawley rats
(3D were divided imto 3 groups; nommal control zroup
(MOFR), ethanol group (EtOH), three goat milk (GM)
groups (grven 0.5, 1 ml., and 1.5 mL/200 g BW for 30
days). Afer imtrazasiric admmmstration for 30 days, the
acute gastroducdenal injury was mduced by 80% athanol
(3 mL/ke, for 3 days miragastrically) in all groups except
the normal control sroup. On the 34% day, blood samples
wera taken to assess the activity of MPO, 30D, and
histamine biomarkers. All ammal experiments were
approved by the Committes Ethics Commission of the
Muharmmadiyah University Prof Dr. Hamka (cerbficate
number 02/23.05/02495).

24  Examination of Myeloperorxidaze,
dizmutaze, and histaming levels

Examumation of 20D, MPO, and histamme levels
was carmiad out usme the Eliza Eats Eit from Bioassay
Technolosy Laboratory according to the manufacturer’s
mstructions.

2.5 Data analysiz

Data was analyzed uwsing a one-way analvsis of
vanance [ANOVA) with Bonferrom’s mulbple testing.
All data are presented z: mean + standard error of the
mean (SEM). All results with p = .03 were considerad
statistically sizmificant.

superoxide

3. Resultz
According to earlier studies providing 80% ethanecl
for 3 days can cawse gastric mocozal lesions in

experimental rats (Fim of al, 20012; Uzman 20168).

After induction of §0% athanol on the ¥ dav, the
amimals fasted for 3 hrs to avold vomutmg and
regurgitation that could oceur during or after anssthesia
Thiz also helps to mumimize comtamunation of food or
materials that are mn the digestive tract which can affect
research results (Savenye er al., 2010). The animals were
anesthetized using 0.1 mL of ketamine and (.05 ml of
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xylazine 1p. and blocd samples were taken in sinus
orbital (L1 et al, 2018). Samples were collected m
EDTA tubes and then samples ware cenirifuged at 3000
rpm for 20 munutes to obtain plasma.

Flazma can measure MPO levels because MPO can
concentrate in  polymorphonuclear  leukeeytes and
neutrophil activation leads to excessive radical relsasa.
When neutrophils are activated and mugrate to sites of
inflanmation, WMPO will be released imto tha
axtracallular space and can be detected in plasma.
Therafore, meazsuring MPO activity 1z 2 marker of
neutrophil infiltration and activation, which can be uzed
to assess the degree of mflammation in varous diseases
{Listal, 2018).

The actrvity of mveloperoxidaze (MMPO) was
mvestipated for a biochemical marker of neutrophil
infiltration after ethanel induction. As shewn m Figure 1
The MPO achivity increasad sigmificantly after ethanol
treatment, suggesting that this tnggers infiltrates
neutrophils. On the other hand, pretreztment goat mulk
decreasad MPO actraty and sigmificantly attenuated m
doze 1.5 ml.
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Fizure 1. Effect of Etawa zoat milk on MPO. Data are
presented az mean=SENL * p0.05.

The lavels of histamme were also dramatically
incraased 1n rats with acuote gasiniec mpury indoced by
athanol (Figure 2). Interestingly, prefreatment with goat
mulk suceessfully reduced histamine lavels. There was a
sipmficant difference in the sthanol group with the 0.5
ml, 1 ml and 1.5 of Efawa goafs milk zroups. Ths
graatest decreaze was ndicated by 2 dose of 1.5 mL.
Thesze findings suggest that goat nulk has physiclogical
affectz that are gastroprotective and help fo reducs
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Fizure 1. Effect of Etawa goat milk on histamine Data are
presented az mean=SEN. * p=0.05.
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20D examination showed a decrease m 20D levels
i ethanol-mducsd rats, wherezs in the goat's milk
treatment group, thers was 2 sigmificant mereaze m 20D
levels at all three dozss (Fizure 3). The largest mcreasze
m 350D was m the 0.3 ml dose gzroup, but when
compared to normal controls, admimistration of goat'z
nulk did not sigmaficantly increaze 30D levels.

SOD (Ul

NOE EcOH CGANE GMI GALS
Figure 3. Effect of Etawa goat milk om 30D. Data ars
presented as mean=SEM. * p=0.05.

4. Dizcussion

The =tudy material used was Etawa crossbread goat
milk obtained from the farm Pure Fresh Dairy Ciamus,
Weast Java, Indonesia. In this farm the amimals were
given the same foad, comn frees aged 853-90 days which
are chopped and then fermented and concentrated, =o
that the livestock have the same nutrition. In previeus
studies, studies on the faeding of dairy animals that ware
given corn m fermented concenfrates showed incraaszad
and improved milk production (Christi, 201%). Fesd
made by fermentation can produce good physical quality
and hgh palatability compared to fead that iz net
fermented (Madhifah ot ol 2012).

In this study, 30% ethanol mduction was carred out
for 3 davs aiming fo obtain optimal conditions that could
canze damage to the gastric mucosa. Other research
proved rat stram Spragus Dawlev mducsd with 100%
ethanmol can cauze =zevers gastric mmcoszzl damaze
compared to mducton using indomethacin  and
bydrochlonie acid. Meanwhile, mdwechon uwsmg B0
ethano] showed neutrophil mfiliration mto the epithelial
cells, indicating mflammation i the rat stomach
(Uaman, 2016).

Ethanol causss damage to gasine muceosa throush
the prodoction of free radical product: 2z metzbolic
products. One of these fres radical products 1= reactive
oxvgen speciss (ROS). The accumulation of REOS
predoction resulis m the faillure of the endogencus
anticxidant system mn the body (Yang er al. 2018). This
study showed that, m comparizon to the normal control
group, the athanel group had lower 50D levals.
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Ethanol has a strong and fast penstration ability mto
the gzastric muceosal laver, which tnggers damage to the
aprthalium (Uesman, 2016}, It was also demonstrated by
incraazed MPO activity, which can be associated with
increazed neufrophil and mfiliration rates Ho O damaged
gastric tissue. The results of this study alse showed a
sipmficant mereaze i MPO activity m the ethanol-
induced rat group. MPO 13 an enzyme releazed by
newirophils that 1 activated in response to mfection or
injury {Khan et af., 2018).

Ethancl-induced gastriis mvobres the accumulation
of neufrophils and mereased MPO activity m the gastrie
mucosa indicating oxidative myury. MPO 1= sacreted at
sites of inflammation by activated monocytes and
neutrophuls. MPQ generates reactive oxygen species
(FO5) and reactive nitrogan species (EMS) capable of
modifying DMNA and protems. MPO can bind to formyl
pephde raceptor-1 (FFR1), which can trigger neutrophil
function durmes inflammation m the zastric mocosa
(Huzsein e al, 2016). The accurmmlation of ROS
production resultis in the fallure of endogenous
antioxidant systems m the body such as 50D and
catalazs (Yangz ot al, 2018). Bazides that, increaszed ROS
can react with mast cells which will releass histamina
and stimulate parietal ealls to sacrete HCI (stomach acid)
levels. The direct contact of athanol with the stomach
results in metabolic and fimctional changes m the gastre
mucosa (Pratama, 20157,

Elevated histamine levels indicate damagze and are
associated with imflammatory processss, gastric acid
secretion, and mmparsd mmwume fmetion (Thangam ef
al., 2018). The releazs of histamine caussz dilation of
blood wvessels (Desty, 2021). H receptors,-histamine,
which 1= present m cells and tizsues such a: gasine
pariatal cells, haz 3 role m mereasmg permeability and
peripheral vasodilation causing mflammation and can
cause gastmtis (Yumiastuti, 2014}, The results of this
study also showed that ethanol-induced rats can cause
damagze to the stomach which 15 charactenized by an
imcraaze in LMPO and histamume biomarkers, as well as a
decreaze in 50D levals.

The mechamism for raducing this biomarker 1=
probably due to the composibon of Etawa zoat mulk
Several studies have shown that the compozition of fat,
protein, carbehydrates, selenium minerals, and vitamun C
from geat milk hasz pharmacolegical actraty. Previous
studies have shown that goat’s rmulk has 2 difforent
composition from cow'’s milk, including igher levels of
fat, protein and mimerals. Goat mulk alse has properties
that are more sasily digested by the human body and
contain less lactose, so it 1= oftem comsidered am
alternative for people who are lactose mtolerant (Adnam
gt al., 2014). Goat milk fat contains fat globules that act

httpe:doi.orz 10 26636/ 201 7.9¢3).235
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a5 anti-inflammatories. The content of short-cham fatty
zcids m goat: mulk such as bubhmc aod, has besn
Imown to have an anti-mflammatory effect by mereazms
the mtegrity of the gasiric mucosa (Zenebe et al., 2014).
The uze of goat's mulk fat a5 a source of mutrition can
provide benefits for gastritis sufferers. In this study,
ziving Etawa goat mulk reduced MPO, and histzmine
levels compared to ethanol-mduced controls.

The content of gzoats mnulk zlso  contams
oligosaccharides as a source of carbobydrates which
have an anb-mflammatory role m inflammation and
olipozaccharides in goats mulk are good sources of
oligosaccharides which are the =ame as breast mulk
(Sousza et al, 2019). Olizosacchanides have an effact by
stimmlating the growth of bifidobacteria i the digestive
tract which protects against pathogens enteric and
salectivaly by stimulating the growth of good microbes
m the digestrve fract. Admimstration of goat’s milk
contaming oligozaccharides (0.5 g'ke body weight'day)
haz protection from inflammation that occurs m the
colon induced by TBNE (Daddzoua et al., 2003). This
oligesacchanide haz  good benefits 23 an  anfi-
mflammatory, by redocing histamume levels (Murlivam,
2013) or reducing MPO levels (Lara-Villoslada et al.,
2008). Prebiotic bacteria, such as Bifidobacterivm and
Lactobacillus use oligosacchandes as a food source.
Oligosaccharides can affect the mmmme svitem and
statilize the mmmume response. This can reduce the
releaze of proinflammatory cytokines and  inhibat
exceszive mflammatory reactions that can mrolve MPO
(Park, 2009).

Goat mulk comtams bicactive peptides, lactofermin,
and protein whey as well as casein. Goat milk contams
specific protems as bicactive peptidss which are raleazad
fromm milk protems by enzymatic protechais znd are anti-
mflammatory (Chatterton er al, 2013). Biocactrve
peptides in goat’s mulk can play a rols mn the regulation of
the digestive system and reduce gastne mueosal damage
cauzed by sthanol. By improving the mtesnity of the
mucozal layer, hoactive pepfides can help prevent the
zhzorption of harmful substances that can trsger
mflammation (Simgh & al, 2021}, to prevent increasad
production of mflammatory mediators such as MPO and
histamine. Lactoferrin can help protect zastric mucosal
cells from the affects of athancl. MPO 1z an enzyme that
contributes to the preduction of free radicals and other
reactive oxygen species, which cause oxidative stress
and cell damage. Lactofermn works by miubiting free
radiczl chain reactions caused by ethancl so that
lactoferrin can inkibit MPO aetivity {Alkaisy er al,
2023). The main proteins m nulk are casem and protein
whay where in fractionated cazein -, B- and k-caszain
and protem whey mcloding a-lactaburnin, B-lactabwmin
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with a concentration m goat's mulk of 17.7 meml,
whersas m cow's milk, 1t 15 11.74 meg/ml. (Susanti er al.,
20186).

Protem whey is an ammo acid that contains sulfir,
zuch as cvsteme and methicnine and can mmprove the
fimction of the immume system throush mtracellular
conversion to glotathione. Glutathione has an mmportant
rele m the stability of cell membranes and has call
protection that iz affected by free radicals such as the
duction of 80% athanol which increases the production
of free radicals BOS (Wonz and Watzon, 1993). This
was also proven by the results of the study wihich showed
an merease m S0D level: in the group grrem etawa
goat's milk comparad to ethanol control.

Protem whey contained in goat's mulk can reduce the
expreszion of cytokines associated with an merease m
histamume eytokmes (Tp2) which resolts i mast call
degranulation and inflammation caused by histamine. In
anti-mflammatory, bioactive peptides such az Lactofernn
which i1z a2 milk glycoprotein and 1z darived from whey
have a role in stemulatng the mncosal imemone syster
and can mhubit the production of inflarmmatory cvtokines
in the release of histamine levels from mast cells. Based
on m-vive studies that have been carmed out from mualk-
derived peptides anti-inflammatory properties show anti-
inflammatory  bicactrvity m  mtestnal  enterocolitis
models (Chattarton et al. 2013).

Morecver, other studiss prove the presance of
zeleniom and vitamin C in stawa goat milk which can act
3z antioxidants. Selenmm 1z thought to increass the
glutathione solffvydryl group (GEH). GSH has an
important role m maintanung the miegnty of the cell
wall by removing peroxidation m cells (Yumashoh,
2014). Bezides, vitammin C can neutralize oxidative stress
{Cartid et al., 20200, and works by donating one or two H
atoms to bind to supercxide radicals, formuns hydrogen
peroxids znd ascorbate radicals (Fahmadi and Bohan,
2018). According to previous studies, 1t was explained
that vitamin C can suppress cwidative stress by
increazinz the actvity of S0D and IL-4
immunologically.

Ancther important component im goats milk iz
bicorgamic sodiom the highest source of biocorzanmic
sodmm in goat's mulk (Getaneh et al., 2016). Digestion
i the abdomen storez a lot of sodium and digestrve
disorders oocur dus to 2 lack of bicorzamic sodiuom.
Wineral deficiency inhibits the production of enzymes
needad i the stomach cavsing nflammation or
inflarmmation of the stomach CGiving 30% ethanol to
animal studies can redoce organic sodium in the bodv. In
thizs case, sedium content in goat's milk for digestion
with mflammatory disorders can have a good affact.

trps:/idod o1/ 10 26656/ 2017 8(3). 294

4, Concluzion

Theza studies ndicate that etawa goat nulk exeris
gastro-protective activities 1n the reduction of the MPO
and hiztamune activity and increazes 30D activity.
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with a concentration in goats milk of 17.7 mg/ml,
whereas in cow's milk, it is 11.74 mg/ml (Susanti ef al’,
2016).

Protein whey is an amine acid that contains sulfur,
such as cysteine and methionine and can mmprove the
fimetion of the immmme system through intracellular
conversicn to glutathione. Glutathione has an important
role in the stability of cell membrane: and haz cell
protection that iz affected by fiee radicals such az the
induction of 30%% ethanol which increases the production
of free radicals ROS (Wong and Watzon, 1993). Ths
was alzo proven by the results of the study which showed
an increase in SOD level: in the group given etawa
goat's milk compared to ethanol control.

Protein whey contained in goat's milk can reduce the
expreszion of cytokines associzted with an increaze
histammine cytolanes (Tx2) which resultz in mast cell
degramulation znd inflammation caused by histamine. In
anti-inflammatory, bicactive peptides such 2 Lactofermn
which 1z a mulk glveoprotem and iz denved from whey
have a role i stmmlating the mucozal immune svstem
and can inhibit the preduction of inflammatory cytokines
in the releaze of histanine levels from mast cells. Based
on m-vive studies that have been carmed out from milk-
derived peptides anti-inflammatory properties show anti-
inflammatory  bicactivity m intestinal enterocolitiz
models (Chatterton af al. 11)1:]

Moreover, other studies prove the presence of
selenium and vitamin C in etawa goat milk which can act
as anfioxidantz. Selemium is thought to increaze the
glutathione sulftydry]l group (GSH). GSH has an
important role in maintaining the inteprity of the cell
wall by removing peroxidation in cells (Yumiashti,
2014). Beml:les, vitamin C can neutralize omdative stress
(Carta ef al’, 2020), and works by donating one or two H
atoms to bind to supercxide radicals, forming hydrogen
peroxide and ascorbate radicals (Fahmadi and Bohari,
2018). According to previous stodies, it was explained
that vitamin C can suppress oxidative stress by
increzsing  the actvity of SOD and IL4
immunologically.

Ancther important component in goat's mulk is
bioorgamic sodium the highest source of bicorgamic
zodium in goat's milk (Getaneh of o, 2018). Digestion
in the sbdomen storez a lot of sodium and digestive
dizorders cccur due to a lack of bicorganic sodium.
Mineral deficiency inhibits the pmduc:tinn of enzymes
needed i the stomach, causing inflammation or
inflammation of the stomach Giving 80% ethanol to
animal studies can reducs organic sodium m the body. In
thiz case, zodium content in goat’s mulk for digestion
with inflammatery dizorders can have a good effect.

hitps:dod are/ 10, 26656/ 2017 8(3). 286

4. Conclusion

Theze studies indicate that etawa goat milk exerts
gastro-protective activities in the reduction of the MPO
and histamine activity and mcreases 30D activity.
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