CHAPTER V

DISCUSSION

The imbalance between gastrotoxic agent such as acid, pepsin and
protective mechanism such as mucus, gastric mucosal barrier and
prostaglandin caused gastric W?cosal injury, microcirculatory
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disturbances and ulceration. ‘3‘§
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gastric ulcer healihg.
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L The &ffect of 20% acetic acid induced gastric ulcer.

In this study, after the administration of 20% acetic acid the
inflammation and gastric ulceration were produced. The 20% acetic acid
caused the irritation on gastric mucosa resulted to erosive and ulcerative
lesion. Accordingly, these effects of 20% acetic acid, therefore, could

produce severe ulceration resemble to human chronic gastric ulcer
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(Takagi et al., 1969). The pathogenesis mechanism of acetic acid induced
gastric ulcer may be similar to NSAIDs induced gastric injury. The
previous studies indicated that depletion of prostaglandin, neutrophil
accumulation, impairment of mucosal blood flow and reduction of
mucosal cell proliferation are all contributed to the pathogenic

mechanisms of NSAIDs induced gastric injury (Scarpignato, 1995;

Wallace, 1992). \',
However, in this studm borgrol(é‘was also found some of

gastric erosions. Since,.i erime 7 col the control group

was also gavaged by di ht cause some stress
or trauma to the animal. Si /Stress; dition is able to produce the
followings : a) acute Sasifi wcosalilesi y\qdinplex psychological
Jactors influencing indivi B :r 1 sﬁmulation of specific

brain pathways regulati ion, ¢) decreasing blood flow

Y T - :
zncreaszrg‘.m-_mug contractility, mast cell

ctivati ohf g} and ic;ease free radical
se lipid peroxic ' (Andrade et al., 2001;
Overmier et al., 2000; Iﬁncel et al., 1998; Yelken eﬂ.‘il., 1999)
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In genera@I u}—’geanmuﬂ n‘g w gajofl Q? healing The
period of ‘ﬁﬁ e which
1s initiated ;b moa ﬁﬂ 0 necrotlc tissue. jtrotlc portion of the

mucosa detach into the gastric lumen or it might be removed by

to the mucosa,

degranmatzon leukaﬁyte ac

scavenging macrophages. The early lag phase end when granulation
tissue forms below the ulcer crater (0-3 days after ulceration). The rapid
healing phase is a second phase of healing. This phase is characterized by
formation of new microvessels (angiogenesis), migration of regenerated

epithelial cells to re-epithelialize the ulcer cater and by intensive
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epithelial cell proliferation in the ulcer margin (3-10 days after

ulceration). Finally, the late lag phase is characterized by complete re-
epithelialization of the ulcer crater, shrinkage of the granulation tissue in
the ulcer bed, which is converted to fibrous tissue (10-20 days after

ulceration) (Halter et al., 1995).

The results of our study !lay 8 which is in the rapid healing
phase, also demonstrated K ep\}]
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gastric ulcer.
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macrophagesgv’e—m tHJn released promﬂammator)Qytokines such as TNF-

o and interle ?J Wﬂﬂﬂrﬂdﬁnry cytokines will

then promote gthe up- regu atlon 0 adhesmn molecules expressmn on
TR PO 91 190 b .

1986), therefore, caused leukocytes recruitment (Watanabe et al., 1997).
Adhesion molecules on both endothelial cells and leukocytes involved
rolling, adhesion, and transmigration of leukocytes in the gastric inflamed
area. Huang et al (2001) suggested that the leukocytes adherence on
gastric microcirculation and then transmigration into the gastric tissue
were thought to be a major cause in the pathdgenesis of gastric

inflammation. Previous study suggested that the increment of PMNs may
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play an important role in the pathogenesis of nonsteroidal anti-
inflammatory drugs (NSAIDs) induced gastropathy (Morise et al., 1998).
In the other hand, NSAIDs may enhance the expression of cell adhesion
molecules on the surface of endothelial cells (Wallace et al., 1993).
Adhesion molecules play an important role in the recruitment of
leukocyte to sites of inflammation, leading to gastric mucosal injury
(Wallace et al., 1991, 1993). Some studies also suggested that the
leukocyte adhesion and/ora_aké(‘% ccluded the microcirculation
might result to ischenﬁe&"fh;iyu
al., 1993). Recently,M""; 2 ;po leukocytes infiltration in

a

ge 16&%&;{0 the ulcerative lesion
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ws et al., 1994; Wallace et
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’&ammation are a novel

T

oxygenation by stimulated: inflammat cells such as PMNs and
":3},-"‘:? Ao :"'-3‘11@' i-"'-_ ) X
macrophages and ﬂence may be constituent inflammatory exudates.

n yieaction through their
ability to stimulag leukocyte accumulation;'-'l to increase vascular
permeability, e i ! gh their possible
modulation o@ﬂjﬂpﬁﬁ %Eﬂe sﬂiﬁl lalmvivo study found
that tiﬁﬁuaaﬁﬁ of fim % ﬁmﬁ’ﬂ leukocyte
adherence ‘and 'then passage” through vascular endothelium in hamster
check pouch. Therefore, LTB, has the potential to be an important

mediator or modulator of leukocyte recruitment within inflammatory

exudates (Bray et al., 1981).
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. TNF-a and IL-10 levels in 20% acetic acid induced gastric ulcer.

In this study, we found that the administration of 20% acetic acid
induced gastric ulcer caused the elevation of TNF-o. levels at both |
experimental periods of day 1 and day 8. Besides, the findings also
demonstrated for the cascade result of such elevated pro-inflammatory
cytokines in inducing leukoc e'- dothelial cell interaction. It was
suggested that 20% aCetIC{lSl yrophages to be stimulated and
released promﬂammzm;ttokmes M\Vas mentioned above for
TNF-a. As then TNF*Q w ﬁlﬁhWas to stimulate [CAM-1
expression on vasc 1a cells iéMl is an adhesion
Wotal o

molecule, which h

inflammatory reactio

endothelium and prom thedtran
t. ’-1 I3 Jf
to inflammatory sites ( tq,ﬁ,éket al.; 2000). Moreover, it was reported

J'.l‘ “_ . ”ﬁ'f ’

that TNF-a was also stlmula"%the, 'm ression of LFA-1 (CD1 1a/CD18)

(Dustin et al., l9§!_l,) which it is
this might be the reé

e on leukocyte. And

on for our. '«j» 18

eﬁmg in both TNF-o and
leukocytes- endothel"%m 1nteract10n in the inflammatory area.

AU INYNINYINT

Howevet] we have found that after_the administration of 20%
acetic @cﬂﬂdﬁcﬁ ﬁﬁcﬁ@drﬁgb%’%m&_}[ﬂ lalarlsl on day 1,
but it could elevate spontaneously on day 8 as compared to the control
groups (Table 4.7 and Figure 4.5). The explanation for this result of IL-10
might be resided on the fact that when the gastric mucosa was damaged
by the application of acetic acid, therefore, T and B lymphoctyes in
submucosal beneath the damaged area that typically produced basal level

of IL-10 were damaged as well. From Figure 5.1 , we can see that the
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location of macrophages was actually beyond the damage area, the
application of acetic acid might not reach to, therefore, the macrophages
were then survived. The survival macrophages were then able to be
stimulated and released TNF-a, in response to acetic acid injury.
Therefore, our findings showed that TNF-o, was synthesized more than

IL-10, since on day 1.

When the inflammati N J/& s activated from TNF-a,, the
IL-10 was synthesmedm The m@t of IL-10 level caused to

reduce gastric 1nﬂa gtx\'in\e“wk inhibition of TNF-a

IV.

In this stu > found that id sucralfate treatments
| ) |
could reduce leuko

e adherence after the 20% acetic acid induced

gastric ulcexﬂ ﬂﬁ ﬂ%lﬁj%?ﬂ”xﬁjf}xﬂ?woned for its

antiinflammatory act1v1ty Wthh decreased carrageenan- Q‘r.'lduced edema
and nemcw Qrﬁﬁﬂ i%' m(wa é]aw 12?@[ a %lljmon, Aloe
vera has‘antiinflammatory effect by reducing leukocyte adhesion in burn
wound rats (Somboonwong et al., 2000; Duansak et al., 2003). In the
other hand, Aloe vera is able to inhibit prostaglandin F,, (PGF,,) and
thromboxane B, production in burn wound quinea pig (Robson et al.,.
1979). Thromboxanes and prostaglandins (PGs) have been shown to elicit

platelet aggregation, leukocyte adherence and vasoconstriction result in
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enhancing ischemia. Moreover, there was reported that Aloe vera
possesses bradykininase activity and also decreases inflammation (Davis
et al., 1989). Bradykinin causcé the increase in vascular permeability and
then stimulate inflammation (Qu et al., 1990). Therefore, we concluded
that these effects of Aloe vera might reduce the causes of inflammatory
process including the effects of Aloe vera on pro-inflammatory cytokines
which will be discussed in the tio lowing, therefore, Aloe vera could

reduce leukocyte adherengf a"f‘t’e % acetic acid induced gastric

ulcer. ___'\::_ 2 J—"{"'
— | :‘ﬁﬁ"
V.  The effects o/l‘// on TN -0 @L-IO levels compared to
sucralfate. 2238\ -
_ ! Q
4 ‘

induction (Tabie 4.6 and Figure 4.4

e )\ TN
= i f ¢

by stimulate endogenous prostaglan

L

the gastric m ﬂﬁrﬁmﬂﬁwtgmrﬂ\?s production and
increase mucosal blood ‘flow 'f ol ander,a 94; Wa lagg et al.,, 1995;
Linder : .. Breviey s‘a modulatory
role on ﬁ?ﬁﬁc@o?ﬁ? Em;?:zlt} Eﬁﬁiﬁ' %!nzleutrophil
adherence and chemotaxis (Watanabe et al., 1994). Ding et al. (1998)
reported that PGE, inhibits TNF-q, released in the gastric mucosa lead to
a reduction in neutrophil activation and subsequently decreased ischemia

and mucosal damage from the administration of indomethacin. And they

also reported that inhibition of TNF-q by PGE; could result either directly
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or indirectly in the reduction of neutrophil CD11b/CD18 and endothelial

ICAM-1 expression, which subsequently reduce neutrophil adhesion on

vascular wall.

Besides, after Aloe vera and sucralfate treatment could elevate IL-
10 level both on day 1 and day 8 after gastric ulcer induction. IL-10 is
antiinflammatory cytokine produced by various cell including
monocytes/macrophages and;j\\ i . IL-10 has inhibitory effect

"\_\l.
on cytokines synthesis by-iac opygeﬁet al., 1991). In addition,
the mild antiinflammatiof &feets of I~

due to the suppression
of TNF-a productio ger et al. (1997) has shown

that the mucosal secretion of/ =10 and. TN -0 were raised in severe

from macrophage These rea;B;Tét ; the effect of Aloe vera and

"’J ,_',

sucralfate on the reduction of * ,__q_lclelfé.{:
© ]

"
VI. The effect otjAloe vera on gastnc ulcel'rj healing compared to

sucralfﬁuﬁj fg wﬂm’ngj"]ﬂ‘j
B 4 DY B o

inflammadtion and promote gastric ulcer healing, which confirm by the
histopathological examination. The histopathological examination found
that Aloe vera and sucralfate treatment promoted epithelial cell
proliferation, elongation and dilatation of oxyntic grand. Aloe vera and
sucralfate have a cytoprotective effect by stimulate PGE, production.

PGE; play an important role in the maintenance of mucosal integrity and
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mucus production. The previous study has reported that, Aloe vera could
promote burn wound healing in rats (Somboonwong et al., 2000; Duansak
et al, 2003). Aloe vera can promote wound healing by fibroblast
activation (Davis et al., 1994). In addition, the compound agent in Aloe
vera is B-sitosterol could induce angiogenesis in vivo (Moon et al., 1999).
The mechanism of angiogenesis play an important role in wound healing.

The antithromboxaneB, effect

T loe vera, resulted in reduced
vasoconstriction and impig f gastric mucosal capillaries

ynolds, 1986; Blitz et al.,

which promoted healing uleer | qudl Y-

Furthermore, g 'a@s an important aggressive

..-.a-d_..

As the overall results of th]S study,_m ike to conclude that:
\( -

1. The admir;‘stration of 20% acetic aci@ induced gastric ulcer

stlr‘:lﬁj'gtﬁga pro uctlon from macr ﬂagler;tzr:z?:rizllatz
IRTH ST TS

2. Aloe vera treatment could reduce gastric inflammation by

reduced TNF-a production from macrophages and by reduced

leukocyte adherence on vascular endothelial cells.

3. Aloe vera treatment could also reduce gastric inflammation by
elevated IL-10 levels.
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4. Aloe vera treatment could promote gastric ulcer healing by

stimulating proliferation of epithelial cells and elongation and

dilatation of oxyntic gland.

5. Aloe vera treatment has similar effect to sucralfate treatment on

gastric ulcer therapy.

Hypothesis for the effect @\U/ﬂ/he gastric ulcer
\._ /

promotion ulcer h
vera could decreas

reduced TNF-a levels.

—
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mdingsoriginally demonstrated that Aloe

ST T I -
..--;‘;r"‘l.i::"l!"j' " | 3-

. . z Tty =z
intravital fluorescent microscopi c";nMﬁ

Furthermore, Dhe results of this Aloe Qra 's effect was also

confirmed by, Ej} j anwm\ﬂlﬁ Aloe vera could
aling by promoting reepithelia
¢

promote ulce ization, elongation and
o o/

dilatattﬁ' m i ' tfulcer healing

effect loe vera ﬁﬁlﬁ ﬁ%ﬂﬁﬂgﬁgﬂeﬂg increasing

IL-10, an important cytokines for wound healing process.

As an overall conclusion, we have made the hypothesis that since
Aloe vera is composed of a combination of active components, therefore,
the action of both antiinflammation and ulcer healing could be observed

in this study.
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In the future, Aloe vera might be a great therapeutic agent used for

gastric ulcer patients in the future.
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Figure 5.1 The purposed mechanism of Aloe vera as antiinflammation and gastric

ulcer healing.
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