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The effect of pisang ambon (Musa paradisiaca L.) stem extract on the
regulation of IL-10, 1L-6 and TNF-u in rats” enteritis
R. Kurnijasanti'” and M. Candrarisna’
! Labormory of Phasmacology, Facelty of Vesenimary Madizing, Usiversins Arlangga, * Laboruory of Pharmacology,
Faculy of Vemsary Medicing, Wiaya Ksuma Universiny, Sursbaya, [sdonesia
*Uorre sl ing emmil: s iem Dyt oo g

(Recereed June 13, J00H; Accepied July 13, 200 K}

Albwirast

Cociafermg that NSAID: are wadely eed & madication for pun, inflammatery, and fever, s ade effecy, mucosal ension,
nepds o b misiseed. The purpeee of this paper & oo siudy the prizanal ese of Musa pasufisiaca L. sem eximact in howerisg
THFi, [L-18 ad [L-5 prosflassatory cyloking in mes’ emenns. Thety male wishs aain s (Rims Nofvegioss) aged I-3
il were diveded ume 5 groups with & repstitions. The posinve and negative conmol grougs were given a salven of Mesa
paradisiecs L. stem exract. isougs P, P2, s F3 were wealad with dhe exract. The groups wens reased e 14 days. On the Hih
day, all of e rats were almemenered with Indosethacm s enierilis induce, exospl for e mwis & e seganve control grodup
which wese only admunistened with indomethscin salvenl. O dee 15t day, the ras wese necnofehed, and Seir je)unim were mken
in order o make the immssshisockemiery (1HC) preparanons. The THC tesn resulls were siiteically ssalyred using ANCWYA
and thes cospmaesd with the Duncas sl The resuls showed thar the grasregy of Missa parsdizieca L. stem exiract Bas anli-
inflammamory activity G (he silmmaind pejunm ssue. The anb-sdlereaiony sconify agusst the dasmpe of |epsim
tssue was indcared by an atienuated expression of IL-1 [, IL-h asd THF-a proinflammatony cylokines in e jejenum. The
increseg dose showed moee significam eflacs.

Kywords: Emenis, [L-18 IL-6, THF-a, Musa pamsdisaca L
Avileble oadise ar bt webined meoel. oo
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The Mos-Steroldal Aml-iflsvsaory Drugs (NSALTs)
are ofenly used o modcaron o puis, infammanesy, and
fiever. The use of thes medicatons & very effectve in
dvercoming pain, fever, ma mflasmeation, b it is ofben
aceompanisd by side eflecs on sl enoelon Le.
ol fonm whoers, perforaions sl Bealing o cawse death
1) This haggese bocpse NEAIDs have wide emerolspanc
circlation. (e of NSAIDS that hai e mos sl shde
eflieE an islesing midosa i indomethacin, (raming a
ayaneie MAAIDS also cause damage o the sl imissnse:
due wo bilary excretion (2) The MSAIDs drugs showed
toie eflects on the small imesnse throsgh o constipaive
enzyme inhibgion of cyclooxygeace-1 (OOX1) which
subsequenily lod o a decrease in the synihesis of probecive
prostglandine. The MSAIDS e also thoeghl o hove local
efflier tha damage the mucosa of the small imesune. O e
dellular level, Indomwcthaces alen Soduces s hondna
ddamage of viliesteroein whick resils o villis sboriening {3).
Ths siushios caiees 4 ol of Screissd permeataliy of e
amall msedtine (45 The side effects of NSAIDS can Be
inhubiled oF peduced wirk the use of drugs that cas increase
the symithesis of prolective prostaghinding.

Treatment cffoas can be dose by eolizieg plasts as
miedicmss, musly fom sewage plans den have sol been
utilized opiimally. Msssg Ambon [ s poradisiog L) s

ane of very impodiasl planis et i economcally imporan
becaiss all pars of the plam can be eilizsd 1n Indonesan,

pleang means Banank For eumgds, banam Howers can be
dooked, banass sems can be used i o madidonal medicss:,
argesde lemileer, forage, and ofers (3] The sap of de
hanana we: can also be ueed as & wound Bealer (&)
Mizthasol extract of Musa parsdisiacs L. cos be used
woundd Bealer [T

Missmg Amboe [ Lo poredlisieen L), particslly the
slemn, bave polyphesolic compounds &5 anlioxklant actmvany
which serves w inhibin e comcemranon of far, Bai o

copacity ol decmod doner and the reducton of meisl ook,
4 well as serve as & chelansg agest i the metal os The
methismed cstmet of Muesa paradisiecs ver. Sapeenium L
have the ami-edleveaiory el againsl @eenis in
ratswiich were mdiced with Indosrethacm (EL

The inflamesnion process inthe small imestss: which =
indeced By indosssihacin involves oo comgounds dhat
ik onidatve damage on the mecisa. The granting of
o seawend in s, whichbave cupensenal asenis by
indemnsthacin, may reduce e inflammasey prozess that is
allegedly  happening oo inlewmal  mcoss  vie e
anenmation of e negaone effecs of enslants. Eslenns
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imduced by isdometiein s o form of infammatos Sl has
masy hpathekxpcalsislinmes w onllesony bowel
disgase. The remznve oxyien compoinds play & signidicant
role in the precess of milleveration on enterills indeceal by
isdometBacin. AR BCTeiSe N REICUVE QLVEED Compousds
i et Niknes of the small mtesnse casses ooldative dasiage
e wiorsen the Inflamimates.

It can be sneded by obsenving the expression of
proinflemensiory  cyiolises inchading ‘eemor  necvosis
facood-n” (TNF-u) and meerkeulan 1 B {IL-1 §), which ame
e maped [Gcwors & the mutoss demage of the small
imesting. The expleation of the effect of de Muia
parsdeaca L. slem exirmel grnting igae inflammation
can be weed as o Sesretical Soesdats o furber reseasch
abeat the prevestion asd resseen of enleics sduced by
MSAIDs pameularly indomethacin

The results of the research afe oxpecied o egphin the
imfluence of de Musa parsdsaca L. siem eximact granisg
agangl inflammanon which can be obssrved on the
exgression of THFax, IL-1 [ and [L-b proflasssiony
cyuokises in rals's enleriis. The explinnon of the effed of

thee Mlitsa paradisiaca L. sem eamot agains inflammation
can be used ot o Sevaetical fousdation for furher rescasch

wheest the prevesiion asd trestment of entois mduced by
NSAIDs pamticularly isdomethecin, Alm of present work
wis 10 study (Be poiential mse of Mus paradisiaca L. sem
exwncl i anemeting the expression of THFo, IL-10 md
L6 proinfla mmasedry cylokings i rals” SmeTilis.

Materials and s iied

Ethical approval
The experimesi wis camied our with e ethical

clewnme by the Commision of Health Ressasch Ethics,
Faculty of Demusiry, Usiversias Alrlinggs o
| 68K K EPE_FRCGATIL2 06

Anigkik

Thimy make wimar sirain s { Eaius Norvegicis) agad
2-3 meoiih asad welght D300200 g, The animals wese
gropol o 5 picgs.

Materialk

Indoswdaim, o hanasa (Mesa parsdislacs L) siem,
1P Gemabin & 003 M PES (pH 7.4) fomuc acd
M0 M sodima cirate, ethamol, oylee, pamflin, waler
for mpeoues, maver hematooylyn, oem, chlondons,
glecial aoctic acsdl, 10% Nall, ketomnme, Wethyl Careen 1%
rar's mosodhsal astibodies of THFa, IL-10 and L4
anuibosfes, Canal ami souse [l bstin bbsled, SA-HEF
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(Sarepavadin-Horse Perodidise), DAE (33 duming
benzdiee wrshyplocklonds).

Dinsbri e il a s dud fools

Glos obpety, glas cover, Socid Eleneoogs,
siEgical 1ooks, st nibes, edices pols, Rry EVIgOTILN,
pH meter, balance, comera, and ANKUVA soltware.

Preparation of the extraci

Banasa siem wis cleanead, ost o smallplecs, and
dned. Onee dry, the cleansd banssa fiem wes Eached,

resuling 900 g banisa powder. The powder was extraced
using maseration method with ethanol S6% (3000 mil)L The
abuingd meeerale wis collecied and evaporaled using
nelary evaporuiod under vecuumn, resslvegy dack estract of
4% g The ethanol et of the b e Wi pal & ar
light comuisers and stoved in refrigerator Ul s wo e,

Animal freafments

T Hirsl grosss (neganive coatral, K-) consists of b male
W istmr mats werne given only & sslvent of banana exiract and
indomsthacin sedvenl The second group (peeiive conimol,
E+4) comsisi o & male Wishe mls wen: given an
indomrethacin 15 mgfig body welght omlly  migger
enleniis withol giving exiracts of hanass slese The third
moip (Pl & compicsd of sx male Wismr s which wens
administered with the banan stem extracy 5 sk |9) for 7
dlays, Thee founmh groug (P2) i composed o s male Wistar
rats which were slssemened with e Banany @em exirac
10 mgfcg () for 7 deys. The fifk group (P3) ks compesed
ol six make Widar ms which were afsered wil e
Thanana sem exract 20 mgfg (9) for 7 days

On mhe Hib day, the s were adssisiensd with
indomrethacin 15 mgflg (single dose) of body welght onally
using oml gevige b oestermbn  sductess {10 The
adminisranon of the Banang Sems ol wis calimesd
il T days atker the Pt sdminisraion. On the 15th &y,
all ratswene dissecied i order o obius the jejenum D,
The TMFu, IL-18 snd Il dsvesssohisocemical
e msion Wi perfarmod @ cach groe.

Hisleful sl imsmimoBivio b sisiry

The manulseiure of depanifinkzed paraffin becks and
thie THF, 1L-10 gl IL-6 immussbisiockemical expression
enmnimation were performad i sccordance with Boesisch
metlods {11 The paraifin blocks were ool using Folary
microlome Witk thckness dpm. Blocking with 3% Huls in
PES pH 7.4 and in Blockisg with 1% BSA in PBS for 60
mininzs. Lebellad the clafes with primary sstdéodies wisich
are antl-THFo, IL-10, and [L-b in 4 degress Celsius 1%
BEA evemnight. Washed e slades wilh PFES pH 7.4 foe:
times for 5 minmes. Meuhaied the slids with SA-HREP
| Horsemdish Pepoxilace-Sirepluvidis) 11500 for 40 misites
A rooEn wemperabare. Wased the slides wiuk FES pH 7.4

A0

three times for 5 musetes. Ovopged the slides with & DAB
(33 Benzine diamane wem hydrochlonids) chioswogen
sibsirale for 20 mseses. Wadked wilk PES pH 7.4 thiee
vimes for 5 rimstes, Washk with HyD) e times for 5
misines gach, Cownter @uised with Meibyl Cieeos 1% at
oo emperaiuine, The slides were saked with g waler
for 5 minuies. Preparaions wese made and dried ovensight
i neom iempermie & e slides were ready o e,

Statisticsl analyvis

A smanisucsl analysis was perfsrmed o TNFa, 1L-10 md
IL- expression varables on the & small iniesting tssue by
scoding ihe value based on Knodel sconsg methods (120
To find ow If dewe s o meaningfe difference & the
expression of THFi, 1L-10 and IL-6 of the jejenum tssoe
berween de gresps, ANOVA e was perfonmed and thes
followsd by dosble [hescans [Dismnce st with

significance level of 3%

Infestemacin, the esterit (sficer, was adminsepal

with dose 10 mggikg, 15 sy, and 20 segfig w0 each in 6
unimals. B wis perfomed & an elfon w obiain he aptimal

dose of entenits mduction withom oy te dead The
resilis showed thar & moR jwoper dose of enigriis
imduetion wis 15 mgfg The results of the exploration can

be scen in Figune 1.

Figpare: |: Bats” Seres, hefore isductos (hlack srow) afer
Il it | red annow.

Figure | sbaows that the Indesssthacin with & dose ol 15
mghg was suecesflly used o emienits isduction, The
imdicaiion can B soen @ the ral’s Seces (Figure 1), The
feces gignuly the presesce of dierhes inthe rar wisere the
feced weme mone modenis and there wis blesding (s
clEpagison previns feces hefone indectim.
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Histopathological observation of rats” jepesum wihich
has been adminstered with mdomedacia and admisiered

with basana (Musr puradisioca L) extract cam be seen in
the Figure 2,

lemunodigochemical examinatoa was performed by
wdng monoclonal anubody against 1L-1), 1L-6 asd TNF-u
proteins. Posaive results are characterizod by the presence
of brown spots os the cysoplasm. The results were
exmmnined wdag & microscope With 1040 magaification.

The lmmunohisochemical exvsmmation resalts with
mosockeal stbodics agalast ®e expression of IL-1), 10
see the effect of the hanansa stem exarmet (Musu paradisiocs
L), com be seen in Figure 3 and Table 1.

The lmwunolisochenucal exammation sesets with
mosoc losal asnbodics against the expeession of 1L-6, 10 see
the effect of the basana stem extract (Musa paradisisca L),
cum be seen in Figure 4 and Table 2.

The imasesohistoche mical examisation reselss with
moacclosal sanibodics against the expeession of TNFg, 10
see e effoct of e hanana stem extract (Musa puradisioc
L), com be seen in Figure S and Table 3.

Tuble 1: The smterkeukin 15 (IL-1 B) expression of mns’

Jejunusn on THC examination
Groups The average of IL-1j
expression = SD
(celbviewing field)

Negative Corrol (K-) 320002 236
Posiive Comtrol (K+) 646Tez 403

5 mg/kg banans stem extract (P1) $5333d23.07
10 mg/kg basana stem exxract (P2) 4550c = 5.4
20 mg/kg besana stem extrnct (P3) 39.55b £ 3.28

Taibde 2: The maerkeukin 6 (1L6) expression of rats”
Jejuream on THC examination

Giroups The average of IL-6
expression = SD

(cellviewing field)

Negative Comrol (K-) 283342216

Posstive Comrol (K+) 0004 £ 2.00

5 mg/kg banana stem extract (P1) 4R83c 2 261

10 mg'kg basana stem extract (P2) 42.00b £ 8,40

20 my/kg basara stem exirct (P3) 2817 a2 302

Figure 2: Heacamcrograph of epithelivm of mucosa jejunums. HE color with 100x
Explanation: (K-) these is no damage 1o the epithelium, (K+) sany erosion (¢) s uleer (u) can be observed, (P1) there are
many erosoa (), (P3) there Is small desquamation (d)

magnificatos Opailab B viewes,
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Figure 3: The laterfeukin 1f (IL-1P) expeession from rat’s jejusem oa the IHC examination using & micrascope with a

magnitication of 400 naes.

Figure & The wmerbeukin 6 (IL-6) expeession from rar's pejunum os the 1HC cxamisation wseg & micrascope with a

magnificatios of 400 tmes.
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Figure 5: The imerleukin TNFa expression from s jejusem on the THC examination.

Table 3: The imerleskin TNFa expression of s jejunsm
on IHC examunation

Geoups The average of TNFa

expressnt SD
(eellviewing field)

Negative Coatrol (K-) L6a=320

Posinve Control (K+) T9.67d £ 353

S mogfig basesa stem exunct (P1) $33c27.51

10 /i g banasa ssem extract (P2) 53.83b+ 328

20 eekg banasa siem extract (P3) 445302325

Discussion

The results showed that the adsunigauos of banssa
stemn extract  (Muse poradisiacs L) has 2 ami-
inflammatory activity agaisst inflammated jejunal Anti-
inflammatory sctivity agasest tissuc damage in the small
imsstise was isdcated by 2 decreased expuession of 1L-1f,
L6, and TNF-a peolntlammatory ¢ytokines in jejusem. In

doses, the reselss showed 2 more significam
decrement of IL-If IL-6 and TNF-u peoinflammasory
cywkines expressions s jejusum. This is possible becasse
the Bigher the dose, ®¢ more potest ant-inflammatocy

412

setive ingrofien, ahich was expressed by the decremens of
1L-1§, 1L-6 and TNF-a peolnfammatory cytokines in the
Jejunssn, The expeession of IL-1f 1L-6 2ad TNF-a
peoinflassatony cytokeses o jejunem 5 & Systematic acue
phase respoase caused by the combised work of IL-1, TNF-
a, and 1L-6. Imerfeukin-1, IL-6, and TNF alpha woek
synergistically 10 increase T cell activation and acuse
Iaflasmasory resporses. s 12-24 hours from the beginsisg
of the acute phase resposse, increased 1L-1, TNFq, sad 11~
6 Indece the of acume phase proteins by
hepatocytes. The ability of 1L-1, TNF, and 116 w indsce
the producton of acute phase proteins by liver cells occuns
through the induction of the same transcription factor, NF-
IL-6, after each cylokine Mads w0 s recepaoe. This
macrophage is as active cell Bt has phagocysoss activity
thaat releases more aflasunatory modutons and cytokines.
The active macrophages tissue secreses IL-1, 10-6, wad
TNF-a cytokines, which isduce masy local and systesuic
changes & acme inflammatory responses. All three
cywokises work Jocally by inducing coagelation sed
lacyeasing viscular permeabtulity, TNF-e sad 1L-1 indace
lacreased expression of adhesion molecules o vascular
endothelial cells. TNF-o suimulines the expesssion of
Selectin E that bind 10 adhesion msolecules on seutrophils,
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whereas IL-1 mauces iscreased expression of ICAN-1 and

VOAM-1 which bousd 1o ssegniss s hmphocyle: and

mesecyies. Meulrophils, monooyiss, and lymphocyies in
ihe cocslaiion are miached o the blond vessel wall by

recogrunsg e aficies medscals wheh the meves
through e blood wesssl wall and imo S neee. 1L-1 and
THF-a also work on macrophages sl eadoihelal cell o
indece the chemakines thal play o node s neutmophilic
inlle through enbancifement of their adhesion o vascular
endotheliam and 207 s sirong chemolactie Teoors. 1Ny
and THF-2 sotivate macsophags and semrophils, Sorease
phagesyiic acuvey, and increase release of [yuc enzymes
i The Tissiies (13)

Local soime inflammatiny respissss il oocur wilhom
mich invashvement of the (mmune symies Cyokines, e

are sometmnes relensed ot B she of indlammaioen, GSolea
the anwc e of mevene cells wo vascelar endode|isl celli
and @ mugranon of ks cells throsgh Mood viesssl walls
i the tssuss This lesds w lymphocyiz, nesophi,
madocyee, cedsophil, basephil, and mas cell Efesmiion:
o e e of desaged tissue, where they play a role in
clesranee of anigess and tssue B2alisgg (131 The timing
and meensity of e local aose inflssamalory resposss
ahsldl be carefully regalied 1o comnad tssug dassage and
facilinare whe tssue repair mechaniem which 15 needed for
healireg.

Centlusinm

T poe e, the provision of besesa fiem exwmel can
decrease ThFa, IL-10 asd [1-h expresos. THF, IL-10
and [L-6 expeesdos wene decreasad even moee along with
thie ineegied die ol Bisang £l e

Acknow ledge ment
The guithors wossld like w hank DEPM of Directorae

al Highsr Education (DIKTI) for pewvading e find 1o
conduct this reseanch
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