CHAPTER 11

LITERATURE REVIEWS

ANATOMY OF STOMACH
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The stomach i ing the esophagus and the

duodenum (Figure s _are the mechanical and

chemical disruptio istribution into the absorption
portion of the gastr t i8 sifua d'in the upper abdomen,

sophagus ends and the

e % .
= | .
From an elgoscopié” ":pe’rspéé e“tgmach begin at the

-

rugal folds of the aﬂ)méé}i heg . 1he lesser -&Ld .greater curvatures
constitute the medial dhd»lateral o of the stomach,
and conesponﬁoueilg’%m‘f[’imﬂn lﬁer omenta attach.
The escﬁl)ﬁ;fﬁnﬁiﬁ) ijﬁ:ﬁmﬂg‘wﬁ ,erﬁﬂnately the
proxima Q. to 0 - Stomach consists of the body
(synonym: corpus) and the Jundus, and extends between the cardia and
antrum. The fundus consists of the dome of the stomach that lies above
an imaginary horizontal line through the diaphragmatic pinch. The
antrum occupies the distal fourth of the stomach and extends from an

indentation on the lesser curvature, the incisura angularis (synonyms:

gastric notch or angular notch), to the pyloric sphincter (synonym:
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pyloric canal). The pyloric sphincter is a muscular sphincter that appears

endoscopically as a small opening leading to the duodenum.

The mucosa of the stomach is thrown up into longitudinal folds (or

rugae) that extend the entire length of the stomach.
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Figure 2.1 ﬁe 1re of stomac De&)nstrated four major

features of Cardﬁ %ﬂ?ﬁ({ifﬁnd‘%ﬂnﬁﬂ q(ﬁa%;n&Johns. 1993)
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The wall of the stomach has four layer: the mucosa, submucosa,
muscularis propria, and serosa, similar to the rest of the gastrointestinal
tract. Morphologically, the mucosa can be separated into three types,
namely, cardiac, oxyntic, and ahtral. These histologically defined types of '

mucosa roughly correspond to distinct regions of the stomach.



Mucosa

The mucosa of the stomach is made up of epithelium and
surrounding connective tissue called the lamina propria. The epithelium
can be divided into the surface foveolae (synonym: gastric pits) and the
deeper gastric glands. The junction between the foveolae and the glands
is called the neck region. Gastri¢ glands are divide into three principal

gastric regions. The first only 1.5 to 3 cms. In length,

contains the cardiac gl it 'cques@th the gastric cardia. The

second region (the o{

\w‘.-?lm-secreting portion of the
stomach) includes the

the stomach. The thir

antral glands, correSpo

Oxyntic glands
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The oxyntigr:glandsare segm nted intc egions: the isthmus,

which contains p ;El and surface n “the neck region, which
contains mainly p rietal cells and mucous celi'sj, and the base, which

s v/
contains pringipall iﬁ . i s neck cells, and
g inerin

endocrine cellsy The gastric, or 2xyntic, glands occupy the largest area of
o o/

" ESRRTRIA TN TVFH SRR and mos

enzyme $ecretion (Marvin H, 1993). The histopathological of stomach

and the oxyntic gland were shown in Figure 2.2 and 2.3, respectively.

The parietal cell play an important role to HCl secretion into
stomach. In the normal condition, there are hydrogen ions (H)
concentration about 10-20 mEq/L, which pH is about 2-3. When stomach

was stimulated by various factor, the concentration of H" was increased
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about 130-150 mEq/L, and pH about 1. Normally, the defense against the
massive backflow of acid and consequent mucosal destruction is call the
mucosal barrier. This mucosa barrier is composed by epithelial cells with
tight junctions and superimposed layer of mucus. The aim of this barrier
is to protect the mucosa against damage of deeper structures by hydrogen

ions (H") and other noxious substances originating from the gastric lumen

role in the maintenance of mu

(Konturek,1997). The endogenous prostaglandin (PGs) play an important
\\Kw’ ity, which include continuous

secretion of bicarbonatEﬁs (HCO-
stomach and duodenum(Bizo70: kj,iwturek,w%). Moreover,

PGs can reduce acid's i hich is the direct action on the oxyntic

cells (Harvey, 1982 \
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The lamina prop mprises.the rting framework for the

mucus production in the

basement membrane. The

eshwork of reticulin with occasional
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collagen and elastin fiber; the suﬂpbrﬁggﬂ@ network and nerve

fibers occupy this space as well, The | pie is best seen between

—

the foveolae near the'lurfa;c_t_:. The lymph channeig are thought to occupy

only the loweﬁegﬁﬁﬂﬁw&iw Ejar]ﬂﬂmjlscularis mucosae

(Lehnert T et aly
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Muscularis Mucosae, Submucosa, and Muscularis Propria

The mucosa is separated from the submucosa by the muscularis
mucosae. This is a thin bilayer of smooth muscle composed of an inner

circular layer and an outer longitudinal layer.
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The submucosa consists of loose connective tissue in which are
embedded lymphatics, blood vessels, and scattered mononuclear cells,

including mast cells.

The muscularis propria is composed of three layers of smooth

muscle: the outer longitudinal, middle circular, and inner oblique. The

outer longitudinal layer is most Pc ntrated along both curratures. The

middle circular layer enc , f the stomach and forms the
pyloric sphincter dlsta.lﬁ1 > e miner oblique fiber pass

terior walls.

The serosa is a fin e connective tissue with blood
vessels, lymphatics ‘collagen that is covered by
a single layer of itoneal reflection). The

serosa is contiguous wi ¢ omentin ‘ligaments” attaching the

Muscularis proprig

Figure 2.2 The histopathology of normal stomach.

Submucosa is the layer that most blood vessels are located.
(www. 3. umdnj. Edu/histsweb/lab19/lab19pyloric.html.)
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The storfiach has a rich network of anastomosing vessels derived
from tﬂvﬁ&ﬂéﬂcﬂs‘iw H’%ﬂ ataﬂaaaar&lk is a short
vessel that quickly divides into three arteries: the leff gastric artery, the
splenic artery, and the common hepatic artery. Each of these divisions
supplies a portion of the stomach. The left .gastric artefy supplies the
fundus and left superior portion of the lesser curvature. The splenic artery
gives rise to the short gasvtric arteries, which also supply the fundus, and

the left gastroepiploic artery, which supplies the superior portion of the
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greater curvature. The common hepetic artery divides into the
gastroduodenal artery and the proper hepatic artery. The gastroduodenal
artery gives rise to the right gastroepiploic artery, which supplies the
inferior portion of the greater curvature of the stomach. The proper
hepatic artery divides into three branches, one of which, the right hepatic,
gives rise to the right gastric artery, which supplies the inferior lesser
curvature of the stomach (Plaseck\ 74).
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Microcirculation in stmﬁ
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The stomach*hagfa hnak the major part of the

W :
ireulation of gastric mucosa
(Guth and Leung, 1987), Thg_-!ﬁuc blood flow originates from the

-* ki "J':FJ'
submucosal artericles that brc&up

4
..-.--_.'_...-"‘l -’f'

mucosa. The featu;g of capillary ne/twork isat

gastric blood flow is's

pillaries then pass through the

92 omblike pattern just

beneath the surfac of mucus cells. Blog iptllaries drains into the
mucosal venules at iJmina ﬁr&ﬁria These venulgﬁ1 branches converge on

infrequent mwﬁ exu ﬁﬁﬂ? w& tﬂrﬂ pjss directly to the

submucous venous p annon et al 84). The mlcroc1rcu1at10n
mwwmmm HRIINYIN Y

The bicarbonate anions (HCO';) generated by the parietal cells,
rapidly diffuse across the submicron interstitial distance to the proximate
capillaries, and readily cross the fenestrated capillary endothelium to
enter mucosal capillary blood. Capillary blood flow in the mucosa,
beyond parietal cells, will be substantially' alkalinized and plays an

important role in neutralizing of back-diffusing H+. Therefore, it behaves
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as a gastric mucosal defense against damage from acid as shown in
Figure 2.4. (Gannon et al., 1984).
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Figure 2.4 Schematlc dlzgram of tM? nization in oxyntic

non et al., 1984).
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The strlc muscle blood“flow ori mates from small artery (SA) in
submua ﬁq 1@3& Q ‘;mbﬁ\llmal rliae&ubmucosal

primary arterioles (SMAL) give rise to ascending muscle arterioles, which

mucosa (right)-a

supply muscle arterioles (MA) in the circular and longitudinal muscle
layers. These arterioles run p.erpendicularly to the muscle fibers and
divided into the longitudinal and circular muscle capillaries (MC), which
run parallel to the muscle fibers. Capillaries end in muscle venules (MV),

which form descending venules through both muscle layers and return
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blood to the submucosal primary venules (SMV1) or submucosal small

vein (SV) before leaving the submucosa (Peti-Peterdi et al., 1998). The

microvasculature in gastric wall was shown as Figure 2.5.
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identified nuﬂ:g(ga cor gﬂ their branching order and vascular

’ ¢ o Q/
hierarcla:(]ﬁmr EE] ;ﬁjﬁﬁqlﬂﬂ (Tw secondary
(SMA2); and tﬁ—tary ]S arterioles, mucosal terminal arteriole
MTA), collecting venule (CV), submucosal secondary SMV2) and

primary (SMV1) venule, muscle arteriole (MA), capillary (MC), and

venule (MV), and submucosal small vein (SV). Common input and
output of muscle and mucosal circulation are SMAl and SMVI,

respectively (Peti-Peterdi et al., 1998).
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Lymphatic drainage

Lymphatic drainage of the stomach starts in the lower portion of
the lamina propria as a periglandular plexus. This pieces the muscularis
mucosae linked with the submucosal plexus, and connects with a plexus
of lymphatic vessels that lies between the longitudinal and circular

muscle fiber. The large lymphatic wessels follow the large arteries to
lymph nodes adjacent to th@w

nodes.

en drain into the celiac lymph

4/
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The lymphatic

stomach drains to the

the left portion to th

Nerve supply

The stomach) similar to t t of tl astrointestinal tract, has

both sympathetic anél arasympatheti _' he sympathetic fiber

. BerlS I .
consist primarily o ese nerves have their

ganglia in theﬁlﬂ Eﬁ%ﬁswﬂ%‘rﬁw l?nk, and the nerve

fibers follow the artery and veins. There is also a branch of the left

I 34 TR 4 Y| A, Hoon.

parasympathetic nerve control the secretory and motor function of the

asomotor and pain fiber.

stomach. They are derived from the vagus nerve; the anterior surface
originates from the left vagus, which has two branches (gastric and
pyloric), and the posterior surface from the right vagus, which also has

two main branches (gastric and celiac) (David et al., 1999).
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GASTRIC ULCER

Gastric ulcer (GU) is a deep necrotic lesion involving the entire

mucosal thickness and the muscularis mucosae (Fred et al., 1995).

Gastric ulcer occurs more frequently in those over 60, and about

equally in men and women: a sh female predominance is owing to a

greater use of non steroi %i atory drugs (NSAIDs) and

aspirin in women over ucqth d pains of old age.
_-"h.

Morphology

Acute gastri¢ u > usuall han 1 cm in diameter, are

the mucosa. The ulcer

stomach and duodepurm. The gastnc rugal patteris essentially normal,

and the margin andbase of the ulce giﬁed Microscopically,
|

e!s!entlally unremarkable

adjacent muc ﬁﬁﬁ%ﬂﬁ%rﬂﬁﬂﬂﬁbmﬂm there may

be a suffusio nto the mucosa and submucosa and some

1nﬂampgztw qaﬂq ﬁoﬁmdzleww ﬁ ﬂﬂr@aﬁ thickening

of bloodivessel, as seen is chronic peptic ulcers. Healing with complete

acute stress ulcers:-lre abrupt lesions, with

re-epithelialization occurs after the causative factors are removed. The

time required for complete healing varies from days to several weeks.
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Pathology

A gastric ulcer is a sharp, well-defined break in the mucosa, no
different from one in the duodenum except for its site, gastric ulcer is
more bigger than duodenal ulcer (DU), usually at the junction of fundic

with pyloric mucosa and typically on the lesser curve.

Johnson (1965) sub@%ﬂs into three types.

_-
[

e body of the stomach

without evidence of e prepyloric or duodenal

area. This ulcer type, atd€ast fadid ar “éé\qetlon is either normal or
- 4 - -

the stomach associated

with and perhaps seconda j&’%n scarring in the duodenum.

o

Ulcer occur after high acid s&@o'} =

,..-"’J',.-'J i "?_.:j‘

Type 11l ppgpylonc‘ Glccr o%cumgght of the gastric

angulus in the lesse#curvature. 2

Histology ﬂ uEJ /g qlqﬂm§WEJf]ﬂj
Iﬁ};wq Mﬁ ﬁwuw ﬂ%’ﬂuﬁlﬂm usually

sharply perpendicular with an abrupt fall the mucosal surface to the crater

base. The fourtiered layering originally described for peptic ulcer of the
duodenum is also present in the chronic gastric ulcer: a superficial layer
of inflammatory cells coating a layer of fibrinoid necrosis that inturn
overlies a hypervascular granulation tissue layer and a deep base of dense
scar tissue, if the advancing erosion crater base encounters a submucosal

artery, the arterial wall can undergo necrosis with resultant risk bleeding.
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A variety of factors produce damage of gastric mucosa, including:

systemic events such as thermal stress, or local mucosal application of
various irritants that are commonly named breakers of gastric mucosal
barrier (Brzozowski et al.,2000,1997). The aim of this barrier is to protect
the mucosa against damage of deeper structures by hydrogen ions (H")
and other noxious substances originating from the gastric lumen
(Konturek,1997). The imbalam etween gastrotoxic agents and

protective mechanisms res@\i‘m | inflammation (Kwiecien et al.,
)
oy

2002). —

3

Inflamio ;ﬂff ﬁaﬂtﬁ}ﬂ %’w Ryaspefattion of the local

blood vessels gith consequent excess local blood flow, (2) increased

P ) 44 S of i

the interstitial spaces, (3) often clotting of the fluid in the interstitial space

because of excessive amounts of fibrinogen and other protein leaking
from the capillaries, (4) migration of large numbers of granulocytes and
monocytes into the tissue, and (5) swelling of the tissue cells. Some of the
many tissue products that cause these reactions are histamine, bradykinin,
serotonin, prostaglandins, several different reaction products of the

complement system, reaction products of the blood-clotting system, and
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multiple hormonal substances .‘ called lymphokine that are released by
sensitized T cells. Several of these substances strongly activate the
macrophage system, and within a few hours; the macrophage being to
devour the destroyed tissue; at times, the macrophage also further injure
the still-living tissue cells. The intensity of the inflammatory process is

usually proportional to the degree of tissue injury.

Macrophages and neutro
\'-._
Within minute a;

pbﬂh\Wﬁ/urmg inflammation
= 2 é

tior s»the macrophages already
present in the tissu 1

15t10 ytes\»\r subcutaneous tissues,
_ : lia_in' the brain, or others,

immerdiately begi i ZOCYIIC actions., When activated by the
T \

alveolar macropha

products of infecti ﬁ e first effect is rapid

enlargement of each o “of the previously sessile

ﬁ'éin_’[hel@hments and become moblie,
forming the first hnﬁ of defense“agai' ' (-}rurmg the first hour or

macrephage break loos

Ctophage often are not

ﬂ
v G AN Y ZNEIDT s e
e e O A e e e

following reactions; (1) They alter the inside surface of the capillary

endothelium, causing neutrophils to stick to the capillary walls in the
inflamed area. This effect is called margination. (2) They cause the_
endothelial cells of the capillaries and small venules to separate easily,
allowing openings large enougﬁ for neutrophils to pass by diapedesis into

the tissue spaces. (3) Other products of the inflammation cause
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chemotaxis of the neutrophils toward the injured tissues, as explained in
an earlier section. Thus, within several hours after tissue damage begins,
the area becomes well supplied with neutrophils. Because the blood
neutrophils are already mature _eells, they are ready to being immediately

their scavenger function for killing bacteria and removing foreign matter
(Guyton, 1996).

Neutrophil adherence %\ll’l /y astric microcirculation and
migration into the gasmoﬁ e has Jon@ought to be a major cause
ma % gastric ulcer (Xiao Ru

in the pathogenesis of
Huang et al., 2001).

Cytokines

The Role of Cytokine on

FTE T = -
YEEE - T

..-e",.-""*!'.' fﬁ,.—"'

Cytokines argﬁmdamentally fnvolvegmg ntrol of the immune

and inflammatory

sEonses. They ena 'e lar components of
unicate with each OthCrJﬂ!ﬂd can also determine

lfrﬁjL 1, IL-6, TNFa.

and released b}qpctnﬁd macrophages I 1 and IL-6 have the capacity

© S NETTPIIAS YA Py BAEPAIT el

produce IL-2 and express the IL-2 receptor, and also by inducing B-cell

these responses to ¢

the nature of

proliferation, maturation and increased immunoglobulin synthesis. The
other major cytokines which include IL-2, IL-4, IL-5, IL-10, IL-13 and y-
interferon (IFN), are predominantly synthesized by activated T
lymphocytes. These molecules are now subdivided into the Thl (IL-2 and
IFN) and Th2 (IL-4, IL-5, IL-10 and IL-13) subgroups because of their

different actions and effects on the immune response. Thl cytokine
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profile predominates in those patients who successfully eradicate the
infection, whereas a Th2 profile is found in those with persistent

infection.

Cytokine can work in an autocrine, paracrine or endocrine fashion,
and influence not only immune cells but also epithelium, endothelium,
mesenchyme and the extracellular atrix. Enhancement of the immune

n importént feature of most
élﬁ and TNF all contribute
temic effects such as
etal., 1997)

response both locally and syste

cytokines, but partlcular{&ﬂ.’l}\JF

to hepatic acute-ph

anorexia, fever, ane

produced primarily a wide variety of

stimuli, including viruses, immune

]
complexes, tumor ce;j; reactive oxygen species, and platelet-activating

factor (PAF) ﬂum ‘H%J ﬂa’gew 89'} ﬂ&%ldes recognizing

antitumor activity. TNF-a, has been shown to.,act as an immunomodulator
involveds) ] theFefivation £0f éubtopbily HadJiné Gluidiation of
endothelidl cell adhesion molecules and various multifunctional
inflammatory cytokine such as IL-1 and IL-6 (Colletti et al., 1996). TNF-
o has been shown to play an important role in the propagation of
inflammation by the promotion of leukocyte adhesion to vascular
endothelial cells, which enable their migration into the inflamed tissue
(Konturek et al., 2000).
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Recently, reporting that TNF-a contributed to the gastric damage

and leukocyte margination observed after indomethacin administration in
the rat (Santucci et al., 1994). Furthermore, the local TNF-a. level has
been suggested to be critical in tissue and organ damage during the early

phase of neutrophil-madiated inflammation (Hashimoto et al., 1994; Von
Asmuth et al., 1991).

TNF-a has been si \“0 %l ted intercellular adhesion
SRR

molecule (ICAM-1) expiession on#asoﬂat-"—:dothehal cells (Rothlein et
e : Whese cells (Morzycki ei
e‘éwxgstlmulate considerable

hwb‘"ﬂ;glium by inducing the

al., 1991) and to promote.
al.,1990). Furthermor
the adherence of P

expression of [, int
(LFA-1 or CD11a/CD
Tracey et al., 1986).

ction- associated antigen
L

6; Birdsall et al., 1991;

The sequent(:::\, events that allows the traveling of leukocytes to
ﬂdemgnated

recruitment. Involves gngortant events encompassmg the transvascular

movement ofﬁ%@je’g m &h%] %0%&4 f]aﬂfﬁng of free-follow

leukocytes, (Z)q']leukocyte rolling, (3) activation and firm ,adhesion, (4)

spreadif (st @aédéaidind ceibbabid gtdion of the

leukocytes As shown in Figure 2.6. Different mechanisms appear to

site host defense 1

' ﬁradlgms of leukocyte

mediate leukocyte rolling and adhesion, the former is dependent on
selectins expressed on endothelium (P-selectin) and (L-selectins),
whereas the latter is dependent on the integrins (CD11/CD18) found on
leukocytes and their ligands (ICAM 1, VCAM- 1) on endothelial cell
(Yang et al., 1996).
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Figure.2.6. The"segtie & model « euke -eﬁdothelial adhesion

and transendoth€lig ¢ ocyte from blood into

inflamed tissue (Yanget

further tissue damage leading ive lesions after ischemia-
reperfusion of the =8 " 1@6) Leukocytes could

contribute to ﬁgﬂ Wﬁﬁmﬁ 1n several ways;
oxygen derlvf1 adica duc 10nr%£herence to endothehum and
o R TR ‘Tﬁﬂ“ﬁ AV Gy Pl

activating factor) and by occlusion of the microcirculation (Kalia et al.,

1997). Moreover, the leukocyte-endothelial cells interaction play an
important role inflammatory process in burn wound rats (Duansak et al.,
2003).



22

Antiinflammatory cytokine

Interleukine-10 (IL-10)

IL-10 is an 18 kDa peptide. IL-10 is produce by a range of cell
types including macrophages, monocytes, T and B lymphocytes and
tumor cell (Gold man and Velu, 1995). IL-10 shows potent anti-

: ‘y&, ession of IL-2 and IFN-y
igenéul., 1989; De Prete et al.,

T cell proliferation and

inflammatory properties

production by T lymph:
1993). IL-10 could ini
of the effecter funct | nocytes macrophages (De Waal
Malefyt et al., 199 il

gene expression of*

ited of synthesis and
\‘%

{'1L-10 also stimulating
Waal Malefyt et al.,

1991). IL-10 also attentiatgs i | v mat i "'iting cellular infiltration,

factor in monocytes

Fiorentino et&l "-(199' shown that IE410 has a significant
inhibitory efi ﬂlﬁmw‘mﬁpﬁages, as well as
causing a mal ﬂﬂp anige in peritonea macrophage and
they s %ﬂ?’ regulation

LGN RIS R RISk

of T cell response but also as an important modulator of acute

inflammatory response elicited .by infection or injury.

The other investigators found that IL-10 is antiinflammatory effect
in a variety of diseases, such as IL-10 is capable of down regulating
secretion and mRNA - levels of proinflammatory cytokine by

inflammatory bowel disease mononuclear phagocyte in vitro (Schreiber et
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al., 1995), suppression of TNFa. production in colitis (Karen et al., 1997)
and significantly lowers serum levels of mabrophage-derived cytokine
(IL-1B, I1-6, and TNFa) in acute pancreatitis (Anthony et al., 1997).
Moreover, IL-10 also involved in gastric mucosal inflammation in
Helicobacter pylori infection, which, may be protective, limiting tissue
damage cause by inflammation, it may also contribute towards failure of

the immune response to eliminate W /gamsm (Bodger et al., 1997).

Aloe vera

Aloe vera, oft

Burn Plant, goes by

is Miller) belongs to the

——

Liliaceae family, of which there

cactus-like plant that grows readily in hot —di-climates and currently,

about. 360 species, Aloe vera is a

-

because of demand, I-
1999)

: tes .(Vogler and Ernst,

AUSININTNYINT

Aloe verd'is a short-stemmed succulent herb. The succulent leaves
are crowied] o §ié\tdp of Bk, lplebdhi dridih] green and
glaucous spotted when young, 20-50 cms. long, 3-5 cms. wide at the
base, tapering gradually to the point tip, 1-2.5 cms. thick; having edeges
spiny and bitter latex inside. Flowers borne on the upper part of a slender
stalk, 50-100 cms. high. Forms of the species vary in size of leaves and

color of flower (Grindlay and Reynolds, 1986).
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The epidermis of the leaves has a thick cuticle, and beneath is zone

of parenchyma which obtains pericyclic cells. The latex or yellow juice
contains within the pericyclic cells. The central bulk of the leaf contains
the colorless mucilaginous pulp, made up of large thin-walled
mucilaginous cell containing the aloe gel itself (Klein and Penneys,
1988).

Y

Chemical constituents of

A

are used to obtain two components:

. C v.‘ \ \.
( " nneys 1988.) Latex

contains 1,8 dihydroxyanirg mo vativ a oe emodin) and their

—

The fresh leaves™6f 446
(1) a bitter yellow juicgs(€ ,/
cells the beneath the pfa

ned from the pericyclic

glycosides (aloins), ¥ cathartic effects (Fairbarin,

_ A\
1980) and (2) Aloe gef is/Obtais d fromhinawalled mucilaginous cell of
the inner central zone of tl} E— '; ol contains a variety of organic
effiollient, moisturizing,

, 1988). The

composition of Aea as shown 1n Table 2.1,
ﬂumwamwmm
9 RIAINT UNINYIAY
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Table 2.1 Constituents of Aloe vera ( Vogker BK and Emst E, 1999)

Essential q

amino{qiw f]

Miscelldneous

Constituents Identification
Anthraquinones Aloin, Barbaloin, Isobarbaloin, Anthranol
Aloetic acid, Ester of cinnamic acid, Emodin,
Aloe-emadin, Chrysophanic acid, Resistannol
Saccarides Mannose, L-rhamnose,
Vitamins ,Choline, Folic acid,
' ! : \M
Nonessential i , s ‘ \_{ oxyproline,
amino acids tic acid,/Glutami acid, Proline,
) W
Inorganic n, Chlorine, Manganese
compounds
Enzymes - Cycloo: "f ylase, Catalase,
J L1pase aline phosp tase,

Lys1ne lxeomneﬂlalme Leuc1ne

N ‘ﬁ"ﬁﬂ’%ﬂ RGN N

Cholesterol, Triglycerides, Steroids,
B-sitosterol, Lignins, Uric acid, Gibberellin,
Lectin-like substance, Salicylic acid,

‘Arachidonic acid
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Pharmacological Activities of Aloe vera

Wound healing promotion

Collins et al. (1935) demonstrated that the use of 4loe vera gel in
woman suffering from severe radiation dermatitis who has desquamation,
burning and itching on the left side of the scalp and forehead. Treatment

with locally applied fresh wh ‘e’ loe vera reduced burning and
itching after 24 hours. By:& ks t omplete healing of the skin
- ..-#

——
of the scalp and foreh€éa 1

scarring. Later, Lushbatgh ied the effects of Aloe
vera on acute radiod radiation in albino rabbits.
They found that a “'@rlier development of
necrosis and ulceratig ion than did nontreated

degenerative and the reparafive phases ofithe lesions, so that healing of

aloe-treated ulcer occurred-in 2 months, while untreated ulceration were
R

not completely -:_:__;_-_;__-_;f_;.;'_______._

[/ D

Goff and Levenstein (1964) assessed the effects of Aloe vera

extract upon tﬂ %ﬂg@fﬂ&l%ﬁdﬂeﬁ%@xds in mice. They
found that statfléltically significant increases4n wound strength in the Aloe

vera traqtm va])ﬁi\ﬁ méﬁam 1“%3&%&%% untreated

control group but by 21 days tensile strengths were essentially the same

in both group.

El Zawahry et al. (1973) reported three uncontrolled cases of
chronic leg ulcers of 5, 7, and 15 years duration, refractory to other

treatments, that responded to the fresh gel of aloe leaves. They concluded
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that the rapid reduction in ulcer size, with complete healing in two of the

three cases supported Aloe vera’s healing activity.

Recently, reporting that mannose containing Aloe vera promote
wound healing (Klein et al., 1988) by increased macrophage activity
(Tizard et al., 1989). Stimulation of the macrophage will increase cell and

tissue growth, fibroblast prohfer and fibroblast activity (Diegei et
al., 1981; Guyton 1991; R uznk 1989).

Macrophages pl@

: ‘.‘TE‘m decreasing long-term

e

inflammation and ‘Stimuilai fibko increase wound healing
(Gilman et al., ): and § & hal, 11973; Diegeimann et al.,
1981; Guyton, 19917;
fibroblast activity a ¢ | f 2 er of ways. They undergo

v 1A

phagocyt051s induce secr. 10@ interleukin=l and tumor necrosis factor

i _ function to increase
migration of macro;laage through connective f-rgsue to the site of the

wound, 1mpr %?T ‘jﬁw g wound repair.
ﬁ ﬁa 1scussed sever

Finally, Diegeimann et al. other ways that

e T S o

tissue repair.

David et al. (1994) concluded that fibroblast activation using Aloe
vera increase collagen and proteoglycan synthesis, thereby promoting
tissue repair without a loss of antiinflammation activity. It is resulting

from mannose-6-phosphate containing Aloe vera. And they found that
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gibberellin, isolate from Aloe vera, significant improved wound tensile

strength more than 100%.

Recently, Moon E-J et al. (1999) reported that [-sitosterol
containing in Aloe vera could promoted angiogenesis in vivo, which the

angiogenic process play an important role in wound healing and tissue
regeneration. Moreover, Somboonwong et al. (2000) reported that Aloe
vera could reduced leukoc QW]V% dothelial cells and promoted
wound healing in secon

Antiinflammatory / j .

Previous studied

inflammation.

57,
inactivated bradylgun Later in 1979, they

carboxypeptldaseT apable of hydrolyzii ykinin and angiotensin I.

-

potent palﬂjproducmg agent at the
site of acute i irﬁ ﬂﬂﬁﬂﬁb&lﬁ ) demonstrated of
the bradykini vi 7E bradykinin and

meogE R STTS TP TT Y e

vasodilation and pain.

Bradykinin is both vasodlatoran

Heggers et al (1979) found that Aloe vera decrease thromboxane B,
and PGF,, in guinea pig burn wounds while PGE, level were increased‘
compare with controls. Thromboxanes and prostaglandins have been
shown to elicit platelet aggregation, leukocyte adherence, and

vasoconstriction, properties that may be detrimental to burn wound
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healing by enhancing ischemia. Thus, Aloe vera’s ability to inhibit
thromboxane B, and PGF, for formation in guinea pig burn wounds
would preserve dermal circulation and decrease burn wound tissue loss.
In addition, Heggers and Robson (1982) demonstrated that Aloe vera
cream can increase dermal perfusion and apparently decrease
thromboxane A, quantities in burn wound in guinea pigs. And they
demonstrated that Aloe vera can enhance tlssue survival in frostbite

injuries in white rabbit. \\\ ////

%B ‘ __;

ic lic aci on et al.,, 1982), which
ylat 3 | ai'& oth  analgesic and

e gm tion \ prostaglandins from
ex(M‘bore and Hoult, 1982).

vera gel and commercial

Aloe vera con:

also antiinflammatio

antiinflammation,

J':l;-":‘;-“ . ‘Fi?;;’ #
in vitro. . — =

In another died the effect of

Aloe vera gel on

carrageenan-i ¢1 ?.I:ﬂ ﬁ ﬂ:jhﬂ migration into

the peritonea IT an. found that the

aqueo oa Q'Tf mﬁjnmse]tﬁ ?Trﬂ n‘daeﬁn the hind-
u‘aa €r oI neutrophi

paw andthe num s migration into the peritoneal cavity,

aqueous, chloroforﬂ and ‘ethanol  extract

whereas the ethanol extract only decreases carrageenan-induced
neutrophils. The aqueous extract inhibited prostaglandin E, production
from ['*Clarachidonic acid. The chemical tests performed in the aqueous
extract for anthraglycosides, reductor sugars and cardiotonic glycoside. In‘
the ethanol extract, the chemical tests performed for saponins,

carbohydrates naftoquinones, sterols, triterpenoids and anthraquinones. In
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the chloroform extract, the chemical test performed for sterols and

anthraquinones. In the results they suggested that Aloe vera gel have
antiinflammatory activity by inhibited arachidonic acid production

pathway via cyclooxygenase.

Recently, Daunsak et al (2003) found that Aloe vera could

inhibited the inflammation process, following burn injury by reduced

leukocyte adhesion and proin %okines such as TNF-a, IL-6.

—
Other activities / ‘

Antibacterial and

Lorenzetti et loe vera significantly

inhibited growth on 1 Staphylococcus aureus,

Streptococcus pyogenes, ‘Cotvncbacter xerose, and Salmonella

paratyphi. Moreovg, Robs“%%%;ﬁff ;

of Aloe vera exiractifihibited Pset

und that 60% concentration

= — .
pneumaniae, Serra@ marcescens, Citrobactet | species, Enterobacter

cloacae, S. pyogenes Jnd-sqtzlptococcmﬁlactiac, 70% for streptococcus

aureus, 80% f Mtil)tgct de(-)lludi glgtﬂojoccus faecalis and
TRRTRINIUNMININY

Antipruritic effect

Aloe vera contianed magnesium lactate (Hirata, 1977). Magnesium
lactate inhibits the in vivo conversion of histidine to histamine in mast
cell by inhibiting histidine decarboxylase (Lehninger, 1981). Histamine, a

known vasodilator, in regarded as one of the major produces of itching in
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the skin. Therefore, Aloe vera is antipruritic effect by inhibition of

histidine decarboxylase by magnesium lactate (Klein and Penneys, 1988).
The effect of Aloe vera on gastric ulcer

The pathogenic of the gastric ulcer is generally accepted as

resulting from a breakdown of th:

such as HCL, pepsin and thg‘ﬂ\ :
. . \‘“E ‘l'- . .

barrier, gastric mucua&rcg}aﬁmdﬂ prostaglandins (as a

lance between the aggressive factor

ctor such as mucus, mucosal

—

cytoprotactive factor

ering withithe stric pH (Galal et al.,1975;
Kandil., 1982). In addition. Rebert = “(1979) demonstrated that Aloe
75 A

vera appear to ~exerf this cyfoprotective g?,ct via endogenous

nach becoming inflamed

| i —
and necrotic or maintain the cellular intergity of ﬂ}le gastric mucosa when
exposed to ﬂﬁﬁ?ﬂ Eﬂgﬁfﬂ\ycﬁfﬁincream mucosal
blood flow, lﬁr g tioh, and mucus production, thus protecting
' ¢ o Qs
T T T St i s
Sﬁ al., 2 O@Qﬁ

Linder et

Several studies have revealed that Aloe vera has antiulcer effect
which may be due to its acid reducing properties (Hennessee and Cook,
1994). The observation that Aloe vera extract inhibits acid secretion may.
be due to the presence of lectin in the plant (Blizt et al., 1963). Hirata and

Suga (1977) found that aloenin and magnesium lactate in Aloe vera
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inhibited gastric acid secretion in the rat. Aloctin A are glycoproteins in
Aloe vera, which inhibited gastric acid, pepsin secretion and reduced

gastric ulceration from indomethacin, water-immersion stress (Saito et
al., 1989).

Recently, Suvitayavat et al (2004) found that aloe preparation was
shown to increase pepsinogen s ir tion, it has been demonstrated to
decrease in gastric acid se@}&\%ase in mucus secretion. It is
possible that the antlulmt o@alo@ould be mediated through
d mm‘@rotectlve factors.

the decrease in aggre

"y

[ Qsiﬂﬂl ‘ oﬁa synerglstlc action between
ofve rsi;; % tés|r phgmble for the antigastric

Furthermore, t

the components of

ulcer action (Grindlay ] ;' 1936; %tz et al., 1963; Barry,
1983) the mucopolysaccl rlde_frﬂ""ﬁdwJ rof ins contents which act like

aEbins - sl
the gastric mucin to protec‘fﬁ zast ucosal from the damage; the
_.ad_,.r:f
antithromboxane B, effect of i(he gel_ﬂl! ause reduction of
vasoconstrlctlon d give improv ved .-' ‘of gastric mucosal

capillaries and the ggrcoprotems namely Aloctu‘ﬁA or Lectin P-2, which

e TN YN
PIRARITP AT Yo e i

effects of Aloe vera on gastric ulcer induced by cytodestructing agents;
0.6 NHCI and acetic acid (30 and 100%), in rats. Three preparations of
Aloe vera gel were used; freshly prepared gel, fresh freeze-dried powder
and two month prestored freeze-dried powder. From the experiment,
found that three perparations of Aloe vera (dose 400 mg/kg/day) had
significant efficacy both in protecting gastric mucosa against the injuries

caused by necrotizing agent (0.6 NHCI) and healing ulcers already
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induced by acetic acid (30 and 100%). In comparision of the curative
effect of Aloe vera with that of the standard cytoprotecting agent,
“sucralfate”, using the same treatment and the same dose (400
mg/kg/days), all three preparation of Aloe vera gel showed the same
curative efficacy as sucralfate on gastric ulcer induced by acetic acid,

which these finding suggest that Aloe vera gel exerts antigastric ulcer

activity associated with an e

# ocal healing process.
N ﬂ

action by directly protecting the gistnc mucosa and exerts cytoprotective

_g
Hypothesis of effecyf a jn N
A variety of as's itants result in gastric
mucosal injury and“gasfri¢’ wlcen. Thes niesis of gastric mucosal

1, cytokines level leads

ve ;lrug which a popular

Aloe v }io? i arious chemicals.
The propert1 ﬁﬂrﬁ ﬁﬁi[\ﬁx‘jwn and promote
woun w ﬁ fﬁ ﬂrw] t‘ﬁtﬁg vera was
cytoprotective effect from various irritants in gastric mucosa and it also

inhibited acid secretion, which, promoted gastric ulcer healing.

Thus, it is the hypothesis of this study that 4Aloe vera is able to
return to gastric microcirculation and TNF-a., IL-10 levels and promote

gastric ulcer healing.
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Therefore, the objectives of this study are:

1. To comparative study between effects of Aloe vera and
sucralfate on leukocyte-endothelial cell interaction.

2. To comparative study between effects of Aloe vera and
sucralfate on TNF-a and IL-10 levels changes.

otween effects of Aloe vera and

3. To comparative study

: ]
AULINENINYINT
ARIANTAUNNIING 1A Y
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20% acetic acid induced gastric ulcer: the animal model

In this study, the gastrié ulcer was induced by 20% acetic acid.
_ Acetic acid produced more severe ulceration resembles to human chronic
gastric ulcer (Takagi et al., 1969). From previous study, the gastric ulcer
model was induced by oral administration of 1.5 ml 9% acetic acid. into

stomach (Liu et al., 1990). In thi dy, we try to use same method as
their study, which after in ucg\d\\yju er with 9% acetic acid for 1

nqj anderved gross appearances of
“m mild hyperemia. Thus,

ed coneentration of acetic acid to

hour, the stomach was

stomach. We found o

oty St .l‘m

we just modified their

¢, after induced gastric ulcer

for 1 hour, stomach'w d an thacroscopic. We found
more hemorrhage, A J f;gast c tissue. After that, we
confirmed by histopathology €x: ich found that there were
moderate erosion and uicé?f-.zngr‘ly estionl and edema of mucosa, and

inflammation. Thgg:fore in this sti1dy, ‘we Used 20% acetic acid for
enly one dose of 20%

acetic acid.

Sucralfate ﬂuﬂiws‘lw%’wg‘lqﬂi
] s’NﬂiﬂJ URIANIAY

Sucralfate is a complex of aluminium hydroxide and sulfated
sucrose, which, in the presence of acid, releases aluminium, acquires a
strong negative charge and binds to positively charged groups in protein,
glycoproteins, etc. Its mechanism of action is thought to involve
polymerization and selective binding to necrotic ulcer tissue and protect
ulcer from acid, pepsin, and bile. And it also bind to and inactivates

pepsin and bile acids. In addition, sucralfate also stimulate the mucosal
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protecting mechanism mucus and bicarbonate secretion and prostaglandin

production (Bertram 1998; Rang et al., 2003).
Enzyme Linked Immunosorbent Assay (ELISA)

Enzyme-linked Immunosorbent Assays (ELISAs) combine the

specificity of antibodies with the sensitivity of simple enzyme assays, by

using antibodies or anti en;s\k ] /
S e
ELISAs can provide x% 1 geasxﬂﬁn of antigen or antibody

gin | ariaxéq\"m{r:is method: The ELISA
e of ‘th\t are recognized by an

an easily-assayed enzyme.

concentration. There

=

antigen; 2) block all
antibody to the wells;

A MIN T o
indicating a positive reaction. There are M?rent e G LA

One of the most cemimon types of ELISA dwich ELISA."
I - : |
The sa mmﬁxﬁﬁ ﬁ a§ligen between two
layers of antibodies. antigéns to be measured must contain at least

o s TP S TR o o
antibodies act 1ﬁe sandwich. So sandw?cI assays are restricted to the
quantitation of multivalent antigens such as proteins or polysaccharides.
Sandwich ELISAs for quantitation of antigens are especially valuable
when the concentration of antigens is low and/or they are contained in
high concentrations of contaminating protein.

(www. Protocol-online. Org/prot/Immunology/ELISA/22k)
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antibody ™ .

antibody > L ~F

—_— //
Figure 2.7 The safidwach | SA for detected unknown
antigen by bindifig | ""'*13‘_‘ the sandwich.
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