A

A 2 a d a a o I A
FOLIOIINUTUNUD Nﬁﬂlﬂi!ﬁﬂ@]umﬂWﬁﬂﬂm"WW%ﬁyu‘IlWﬁUlﬂﬂ

aomigadung Inalunylaeisnaud1d

d' Y A a A = 4
BorjIvaL UNAINIY NOIAT AN
Sqyan MeEnaaTunII NN (WINeG)
A= a a é a Jd o J
AN SNMINY3nuINentinus 37.03.29a8 Taunuus UseHmnITUMS

U

a 4
iﬁ.ﬂiaigﬂliim L?’ENEJWﬁﬂWim NITUNIT

WELATNT WUDAS NFIUMI

UNAAEID

a I~ lo o o ] o o 4
aaudlulnalalds@undusuas Tu'lamsaedadumy Januansaimlisadime
1 A a L=\ o I~/ ] [ qa/’ a YY) 4
NN vWieanaznewmszAuwaauas 1 lawsailudiulszney  auiumineadudIuiad
v o 9) =] 1 ] = = z dyd A v 4 d‘
wiivd ldazlinadoszuunsdosnaznigadudsons  MsaneInsIiveliinglseasniie
a [ 4 { q‘/ a 1 Y <
Anvwandusiayu Insiviens lidssanlonds 16 wia 1dun Fman aseuilud wzwg
3 v o w o o o o
PuIHANA NoWUF 1un wlznie AnGesan wga1 oo idaaanouA il WaIUIALLD
Y ] A a a gl = =) I~ a a
WENKHIY wieu  wilendamiue  wazduniaih  MUSnaazanmiuiyvesanauly

@ 4

a [ 4 [ 1 [] ] o a a g‘ LY a
wammmayu”lwamnmm%"ln 26149 19 Tﬂm@ﬂimmmﬂmumﬂmﬁﬂﬂwammmﬁuu”lwa de
as - 8 VN~ A 1 9 [
25 hemagglutination assay Tﬂa“lévmmaammwawwnuazﬂu JINAYNITATIVIA

a Y as - - - = 1
ANVAWTDVDAUAAAUAIIIT brush border lectin agglutination assay tazfinyINanoN1TAA
a Y] o Y a { I~ -
Funglaalunynnlaeisnaud1d wiounuAnuimainauaaaniniu metabolite veengIne

AR0AIUANHINAVDUAAAUNNNTING VDI 1d



N

1 Aa o a { o o <
namsanymuIRaasutayu Inslnaduiannsam linuilambeauasuesryuaz yony

1 o 1 a3 1 1 g ] J
INENaUNU TWJWmuumﬁammwmwwmzﬂqu"lﬁmmmmmﬁ@mmwmﬂu AMNMNMIUULAA

@ o

9
a a o 4 (% a o w
N‘L!\Tﬁ?llfgf}llTVI@?T@‘Uffl%@3’J§]W1Jl,aﬂ$’luqﬁiuNﬁWﬂNMﬁﬁguthiTN 16 ¥UA (5901 3 ANAUUTH

E4
v A 9

il v muaau Wa Mo seziun waveuanauaensanatveIMIgasung lndludld
NYVATEINN 3 A1AUUIN §ait WM NOIRU nazdunilath drunaveuanAudems
anaeveIMsIiALAAIAN Boaau 3 ddunsn fai uzie Smdn uaz Sunilah dmsunama
worsanevesd ldwun asanannwaasusiayu lwsnnatdaild villi uaz crypt vesmis

o Yy a a A | z 4? A o ' A o

s ldamludalng Ao villi Jvwaduas vawmnduraziiswiuanas dau crypt 8w
Y ~ o w Yo dy 9 9 v A

AAAUBUNU LTINATY 3 1AULLTD Ulﬂﬂﬂu UINITU U UIALUD LS NNEBYIA

o g

[
a ~

@ 1 d o o o IS a
mmﬂmmmmmeumLaﬂ@umﬁwammaawmmﬂﬁ ﬁ'?ll'liﬂi%ﬂ'lﬂﬁJﬂ’JﬂJL‘]JuWH
a PE] 1 [ (% R~ A Y p .
ﬂlﬂﬁlﬁﬂ@]uulﬂﬂﬂ’ﬂﬂﬁﬂWﬂﬂﬁlfﬂ%ﬂQNﬂUﬂJ@QL“ﬁaﬂLNﬂlﬂﬂﬂuﬂﬁ 1IN hemagglutlnatlon assay

3 amA <3 ] a o J A o au A a A
wIuITNNLAZIIASININAWY Na(5]ﬂﬂ!m’s"fi}!uhh’\l'ill‘ﬂEJ‘VI’L!'IZJ1%@ﬁﬂﬂ1uﬂ1u3ﬂﬂuWUlﬁﬂﬂu‘ﬂ

[

o 9 I < A 9 o Y J v o 9y ! 4 3
ﬁ'lll'lﬁﬂ‘ﬂ'lslﬁlcﬁaalilﬂlaﬁﬂllﬂ\?@]ﬂﬁgﬂ'ﬂublﬂ uag ‘Vl'lslcﬁlclfﬂaWu\‘]a'lllﬁlﬂ'lgﬂquﬂuhlﬂ TIUNMN

=) a o vy a A o Y v o Y !
ﬁ']ll'lﬁi‘laﬂﬂ'ﬁ@lﬂcﬁmﬂgiﬂﬁllagﬂ?ilﬂ@l!aﬂlﬁﬂﬂ]@\ia']llﬁﬂ')ﬂ Lﬁﬂ@]uﬂWUﬂ'lblﬁWu\ia']vlﬁlﬂ'lgﬂQN
9 9

AutazimanantanensInervesnisdr ldauluil villi waz crypt fAadnd daiumamsiIded

9 a3 9 4 o a a o Yy A a @
ﬁ'ﬂﬂiﬂﬁlslﬂ‘ﬂu‘ll@‘lqllﬁﬂluﬂ1§wEﬂﬂimﬂ']SVINTLlLLagﬂ’JTJJNW]JﬂﬂﬂJ’E)\1aTUlﬁ'Lu@\‘]flﬂﬂmﬂﬂuiuﬁ1§ﬁﬂﬂ

a o d

) o o a @ a o 4
wamm«wauu'lwﬂm"lﬁj ﬂ'Tﬁ‘ﬁ‘]Jﬂ'li‘ﬂﬂﬁ@‘llﬂ’?ﬂilEﬂ']LW']%GIJE]\?LﬁﬂﬂuGluﬁWiﬁﬂﬂwaﬁﬂNMﬁﬂullWi

q

dusesnuhaulanegiinmsaneae 'l



Thesis Title Effect of Lectin from Thai Herbal Products on
Glucose Absorption in Rat by Everted Gut Method

Author Miss. Pawinee Thongsrisomboon

Degree Master of Science (Toxicology)

Thesis Advisory Committee Assoc.Prof.Dr. Viboon Rattanapanone  Chairman
Assoc.Prof.Dr. Werawan Ruangyuttikarn Member
Asst.Prof. Siriporn Pantasri Member
ABSTRACT

Lectin is a glycoprotein, interacts specifically with carbohydrate. It has the ability
to induce cell-agglutination or precipitation because of carbohydrate component on the
cell membrane. Therefore, the interaction between lectin and intestinal membrane may
interfere digestive process and nutrient absorption. The objective of this study was to
determine quantity and toxicity of lectin in 16 Thai herbal products which are Cassod
Tree (Cassia siamea), Indian Mallow (Abutilon indicum), Variegatum (Piper
sarmantosum), Ringworm Bush (Cassia alata), Common Rhinacanthus (Rhinacanthus
nasutus), Asiatic pennywort (Centella asiatica), Ginkgo (Ginkgo biloba), Pug chiang da
(Gymnema inodorum), Phu kow (Houttuynia cordata), Noni (Morinda citrifolia), Sa led
pung porn tua mea (Clinacanthus nutan), Cat’s Whiskers (Orthosiphon aristatus), Stevia
(Stevia rebaudiana), Mulberry (Morus alba), Sea Holly (Acanthus ebracteatus) and
Queen’s flower (Lagerstroemia speciosa) by hemagglutination assay using rat’s and
human’s red blood cells. And also to determine the amount of herbal lectin which could
agglutinate the intestinal brush border membrane vesicles using brush border lectin
agglutination assay. In addition, effects of the lectin on glucose absorption and lactate
formation from glucose metabolism were investigated. Pathological effects of lectin on
rats intestine was also observed.

The results show that Thai herbal products had lectin that could agglutinate rat’s
and human’s red blood cells. The effect on rat’s red blood cells was more potent than the
effect on human’s red blood cells. Lectin was found in all of Thai herbal products. The
top three Thai herbal products which have high brush border lectin agglutination activity
are Cat’s Whiskers (Orthosiphon aristatus), Stevia (Stevia rebaudiana) and Asiatic
pennywort (Centella asiatica), respectively. However the top three Thai herbal products
which have the effect on glucose absorption in rat everted gut are Stevia (Stevia
rebaudiana), Common Rhinacanthus (Rhinacanthus nasutus) and Queen’s flower
(Lagerstroemia speciosa), respectively. Additionally lectin also decreased lactate
formation. Ginkgo (Ginkgo biloba), Cassod Tree (Cassia siamea) and Queen’s flower
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(Lagerstroemia speciosa) have higher effects more than other Thai herbal extracts to
decrease the lactate formation. Intestinal pathology of lectin was found in all of Thai
herbal products affected the intestinal villi and crypt. From histological examination, they
were shortened, swollen and decreased of number of villi as well as the crypt. The top
three herbs that have highest effects on intestinal pathology are Stevia (Stevia
rebaudiana), Cat’s Whiskers (Orthosiphon aristatus) and Pug chiang da (Gymnema
inodorum), respectively.

These results suggest that the capacity of lectin binding to the intestinal brush
border membrane provides a prediction of the potency of lectin toxicity better than the
hemagglutination assay, even though the hemagglutination assay is an easier and a faster
method. Thai herbal products have lectin that could precipitate red blood cells and
agglutinate brush border membrane vesicles. Moreover, it could decrease glucose
absorption and lactate formation in the rat’s intestine. Lectin could also agglutinate brush
border membrane vesicles and affect pathologically to the villi and crypt. Therefore,
these results can be used to predict function and abnormality of the intestine caused by
lectin in the Thai herbal products extract. Testing for specificity of lectin in Thai herbal
products which is very interesting will be investigated in our further study.
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