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Small intestinal motility and glucose absorption in rat fed with

ginger extract or 6-gingerol
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Abstract

Ginger (Zingiber officinale Roscoe), is commonly known as a food spice and has long been
used as herbal medicine. Its rhizome contains several active constituents, of which [6]-singerol
is the most common substance. The medicinal properties of ginger and [6]-gingerot include
treating conditions, inter-alia, obesity, diabetes, nausea and vomiting and diarrhea reflecting
their action on many diseases. The present study therefore aims to investigate the effect of
oral administration of ginger extract and [6]-gingerol on contraction, glucose absorption and
histological changes of rats isolated ducdenum, jejunum and ileum, The rats were orally
administered with the ginger extract (10, 20 and 100 me/ke/d) or [6]-gingerol (2 me/ke/d) for 7
days, followed by determining the contractile responses to Acetylcholine (ACh) of rat isolated
duodenum, jejunum and iteurn and their elucose absorptions in the model of everted
intestinal sacs and histoloey (H&E) were assessed. ACh-induced contractions were reduced in
all parts of the small intestine isotated from rats orally treated with the eineer extract (20 and
100 mg/kg/d) or [6]-gingerol (2 me/ke/d). The [, decreased 15-30%, while £ECgy increased 1-
3 folds compared to the control. Glucose absorption and the microscopic structures of all
segments of the small intestine were not altered when compared to the control. The findings
indicated that ginger extract and [6]-gingerol coutd inhibit the contraction of all segments of
the small intestine but had no effect on their glucose absorption and histology. Thus, our

results support the use of ginger for gastrointestinal disorders and ginger can be used safely.

Keywords: Ginger, [6]-Gingerol, Small intestine, Motility, Glucose absorption
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gingerol and 6-paradol FipvgaMsuNINIEILVBINIMEYLYAE (apoptotic cell death) 'luwgﬁ
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(Chakraborty et al, 2012) 99nn15#nwIv84 [sa wazame (2008) Tnan1s1s 6-gingerol uaz 6-
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dorinaaesiild Ao wy Wistar rat i dwiinsswing 200-250 niu Tnedsdoandaiindn’
vinaaakTd svninendouiing nguvnmaten SmiauasUsy nytauavndasgnuinsnidss
oths ey 1 flanineuntivmases of anwdninaseailensivy wininendvusens dninnassiily
tunsfinwduan 10 fdengunisvaass Tasmsdssdninaasndulumauminsgiuvesantu
doivnans

dwrinmansazgnudadiu 5 ndu Tasurasnduiinistiouensfuna 7 Sudel

1. ngumuAulasu vehicle fia propylene slycol

2. nquitldfumsatindanunn 10 me/kg BW

3, nzﬁuﬁlﬁ%’umsaﬁ’mﬁwmm 20 mg/keg BW

4. nguitlduesaindeouin 100 me/ke BW

5. nauiléuansadiny 6-gingerol aun 2 me/kg BW

as ras a N ar w o g a v
wisanlafunistonarsadauie vehicle a7 3y Tuduil 8 dnivnassavgnyinliide
Pneeuaaulnansdngiaay Nembutal w10a 70 me/ke [netasWing wiandninaasdaaundn
JarmdsannmlaialUimssimsgduinmaluden anduledasissudmidaddiuves
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aldidneanuwneldluntfinuinisiadeulmvesdiladn nmsgniungloauasnislie uwda
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anafafslasumusyarsinnihawndsiasndniudosued aanduddeinemend

saswalulabuisUssnalne (37.) Tneluarsataverudumilen (semi-solid) finswedeans falae
Tgasazarenevnuea muguannmlagiiaswivnaesdiyy 6-gingerol, 6-shogaol Iny HPLC

at = ef 1 d =
3. msinwravosarsdgluldifidamsedoulnivesdldian

10




dninaasgnilildedineduawlnemsinenaay Nembutal 1utn 70 me/kg Wmsdes
Yo nasndninaassaauuiidulndesiosndaiifanond lddndn teum senudmiviuay
Usza 2 w3 wdBulu KREBS Solution #ifldiutsgnau fia NaCl 122 mM: KCU 5 mM; N-[2-
Hydroxyethyllpiperazine-N-[2-ethane-sulfonic acid] (HEPES) 10 mM; KH.PO, 0.5 mi; NaH,PG,
0.5 mM; MgCl, 1 mM; glucose 11 mM and CaCl, 1.8 mM uay Usu pH=7.4 #18 NaOH uas
thidulumasanaaesililarsasats KREBS Solution fanw 1 nrungampiViegi 37 o

walded uagliandnaamaan

Lo, v aEd

FI,

L Elep i PI T

Male Wistar rat Anesthetized by Nembutal Tissue coltection Clean & Cut 1cm

{200-250 g} (50 mg/ficg Bw, ipn) s Duodenum KREAS Solution {4 C¢)
* Jefanum pH 7.4
+ ileum

Force transducer

Fix & Incubaierin
organ bath

KREBS Solution (37 €%}
pH 7.4

a1 dumeumanisudilddnuasgrgunsefinvimsvhauvesdildidn

Sléduenldudnzgnuuandhouseifsiisedu Optimal tension (1 nf) wa il gena
agaifan 40-60 Wil Aewhnsvnass Tnewdey solution Yn 4 10-15 Wit Msnavausswpadily
gninlugunsBsuuvasmesamnd (frequency) wauldgn (amplitude) wasusmada (tension)
voedldfindu %‘agﬂLLiJaaﬁ’mvzyﬂmIﬂaﬁ"zuﬂaaﬁ’mm‘nmﬂfnmm (Force transducer) #ag n31¥iNTs
navauesilfiezgniuiinlnayagunsciuuaiaunsuitamed (Maclab, ADnstrument, Sydney,
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. ar i = 2 c} ] ! < o
Australia) indninaassideTinudrgniiuliluibulssna -20°C sunhasiluiaelagaau
. é =, e
dninnasafien1side
= e o Y = © . .. [
desmnnisaivasdrld@dnAnainnisvhauees muscarinic receptor Whimdnnimaaes

A o o o Y w < ¥ooa . .
iRsesnuuulniinsfinunismadivashl&dnuyiignnsediuiig muscarinic receptor agonist fie

ACh Toefiguuwunsneasdiail (nw 2)

o.5g| , Ach

i
l---60 min ’ Cumulative Conc. of ACh End

High K*

A 2 Protocot Anwntsnesivassildidn

1N

Anwimsuasuesdldidnvyiignnszdusne Ach dildmuiignuaruly organ bath gn
wilatilimadadag 80 mi K* solution 1niuiadieonn udhilnuansvaisssiédide 0.01,
0.1,1, 3, 10 pM Ach Tnon1slef ACh tiuiuy cumutative response wagdnsaandlafaramdudy
oy aunsuadhindug baseline lnadnsuasiialdgniSeuiiou (normalize) Wudesasiu
msvadadignintleniilng 80 mi K solution ludi@iudaniy anidudesas mauaidide Ach
vasdldwngumuaugmiluSsuisudedifumynduvaansdildsuarsatindodomsdidy 6

gingerol MUGIAY

4. msAnensgaduinanglaadaeds everted gut sac
AnvimsgaduimianglaasisiBees Hamilton and Butt (2013) lngusndléidndu
or o o M Y & @ e W 2
Jejunum amenn 6 B, thald@ngnammilelitu Teflon rod ndaniunduditdiendu mucosal
R o N PR - = vl » <t ©
side sanin Wendudldmulueenuuds daliivderuens 3 su. gnifenlivlanednmnile waeld
syringe nansdesioluilidalulugedild (serosal solution) 1) NaCl Ringer solution + 10 mM

elucose %in 2) Ringer solution + 10 mM glucose (nwi 3)
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CoE . % Bedim L
Anesthetized by Nembutai Tissue collection €lean & Cut 3 cm

{50 mg/kg BW, Lp.) * Duedenum Ringer free glucose Solution
+ Jejunum pH 7.4 {4 °C)
* lieum

9 -sm%’e}%"
o ‘@‘Jﬁé '@3
EH g’ N

L)
v
A

09191’1'“11\9_81“5059 Ringer+5¢ mM glucose Solution gverted and filled with 1 ml
by Glucose {GO] Assay Kit Ingubated 90 min, pH 7.4 {37°C)  Ringer free glucose Solution
{Abs 540 niv} pH 7.4 {4 C°)

a3 Fumeumsimssadildifiofnuinsgadiimangleg

wientu davaredndauvesnedlElFuin wariiluedly mucosal solution 1) NaCt
Ringer solution (50 mi) %38 2) Ringar solution (50ml) #ifidrudsznouaas 150 Nacl, 5 KCl, 1
MgCly, 2 CaCly, 10 HEPES-Tris, and 10 glucose mM (pH 7.4) ﬁamwgﬁ 37°C wagduiaan 90 w
lansufvuaEILE) and13a¥a1s 1 ml 910 mucosal sotution wislU3naududuraaiing

ﬂfﬁﬂa ot glucose oxidase assay kit (Theresa et al, 2014)

5. nufnnsdsuasinsusnsgamednamanivesaididn
Undldiéindau duodenum, jejunum, tteum Tuisgly Natural formatin buffer L&31131
iadeluiugenduiely paraffin e Buiifaidafidiiuns embedded asly paraffin ven
Beufeuudn indnesnduifeieusiuunsg (paraffin section) wdmniideseiiagnisudouag
Trssedwsuiloensudisutiumndgusg 9 Gu et al, 2012)

6. AATIEENANITNAGDS
3 m" 2 oot [=f k1 £ a!' o I LS = 2y . q’
magawlmawnnwsaaaLﬂwuaagawaﬂ%mmmQﬂmmmiqswm@aam‘lmamimmmaa (Mean)

I ] = [N = o
uazAuUnTedovasdnadulaeldan standard error of the mean (S.EM) nasiSsuifisuniiy

13




' | al ' ] ) el orar Y 9 as o aa
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@ o=t 1ar e o ' o o 3 ot e
WaE ANOVA muasilninsgs ﬂﬁumu@ﬂﬂuaﬂﬂmgLLagﬂqu?uﬂquﬂaﬁ‘UﬂHﬁﬂﬂﬂﬁﬂqiLﬂiﬂULﬂHU

v

AMUUANAN WA p value <0.05 Bonflenuwansniuesrsiifoddnmieada
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MnwanITaast wdnideumsatadaiunat 7 Yu wuirdesaznisvaiivesdildn
willrailae ACh eludauiiidu duodenum, jejunum e fleum Tunynguatlouasasafonn
10 mg/kg BW lalunnsineonnduauny walunmynguitloumsaindeuunn 20 meske BW uay 100
mg/kg wunsveinuesdldanaseteiilfodrdiny (o value < 0.05) LﬁﬂLﬁHUﬁUﬂ?j&Jﬂ'}UF}QJ (ﬁagﬂﬁ

1a, b, o) Upgming 1

(A) Duodenum
607 < Control
B 10 mg eatract F
5g = 20 mg extracy ‘5
e ¥ 300 mg extract [
S 404 = 2mg[6}-gingerot b oaax g
.‘3 A4 ktky
[ Kok Er
LT {C) lleum
8 604 o= Control
(;3 204 B 10 mg extract
&~ 504 " 0 mgextract
14 e 100 mg extract
g 401 4= 2mg6]-gingarol xaky
'ﬁ ki y
0 L T T T E drkok gy
-2 -1 o 1 2 2 30
o
Log [ACh} {pM) 3N
=
: 104
(B) Jejunum
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. 43 10 mg exiract & 1 9 1 2
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= 100 myg extract
5 401 = 2mg [6]-gingersd p
g $151
‘é . , F33-4
30 &
: 2
Q R
2 20
104

Log [ACh] {uM)

a4 nswluesneiesasnvadivesdildidngau a) duodenum, b jejunum wag <) iteum
(***p<0.001 vs the control; #p<0.05, ###p<0.001 LﬁﬂLﬂ?HULﬁUUﬁUnEﬁM 10 mag/kg).
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E e YBNEN 10 me/ky group.
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