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THE EFFELT OF TETEACERA POTATORIA AND TS CONSTITUENT
BETULINIC ACID ON GASTRIC ACID SECRETION AND
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Swmmary: This study was designed to examine possible antivleerogenic activify of methanslic extract
of Tetracera potaiorin {(MeTp) and betulinic acid isolated from it. Results showed that various doses
of the extract (100, 200, 460 and 800 ma/kg body weight) significantly reduced experimentaily induced
gasiric wloerstion in pretreated animals in a dose-dependent fashion. Similarly, animals pretreated with
V{02 and 2.0 mg/ky body weight} had significant reduction in mean ulcer indices recorded (p<(.05).
The vwo doses of betulinie ecid alse significantly reduced bassl gastrie acid secretion in the animalg
{(p<0.05). Although no significant changes were observed in gastric acid secretion with the low doses
of 0.02 and 8.2 my/kg body weight of the extract, there was however significant reduction in gastric
acid secretion with animasls feated with 2.0 mg/kg body weight extract(P < 0.05) These results
suggest that decreases m meun uloer indices In response fo the extract and betulinic acid appear to be
dependent on the inhibition of gastric acid secretion.
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Intraduction aetiology of peptic nlcer is established (Card

Tetracern potoioric Afzel belongs to the
famnily  Diflewioreae {(Buwrkdll, 1983% ¥ has
various ethnomedical applications. The plant’s
leaves or g portion of Hane boiled i #s own
sap is used as a powerfil dimratic, vermifogal,
purgative and for stomach comphaints. The sap

15 claimed to be used for the freatment of

sastromiestinal  sores{Burkill 1985 The
aquects exiract rom the rool is an aclive
reraedy  for  intestingl  diserders W South
Western, Migeria {Adelaja, 1950

Betulinic acid has beer fsolated from
differemt plants across the world bul not In
Tetracera potcforic. Brinpmann ¢f o, 1597,
Huang ef of, 1995 Kamperdick er of, 1995;
Sebirta’ Bepum e of, 1995 Zho-Min e of
1996; Siddigue e o 1997 The plants,
Lawiung comara wd Benda afsoides which
are used for treating ulcers and wounds are
known o possess betulinic acid as a major
constituent{Kamperdick e7 of, 1995; Sabira-
Bogum of al, 19953 The compound has besn
studied and found to ishibit prostaglandm
syathesis Carter, 19801 The very important
v by hydrochlone acid secreled by
the parietal cell of the gastric mucosa in the

s

and Marks, 19800, A number of studies have
in fact showed an increased gastric acid
secretion in peptic ulcer patients { Njar ef al,
1994: Niar er al, 1995},

in this paper, the isolation and
identification of betelimic acid  fFem the
methanolic exbract of Tefracera  potatoria
{(MeTp) are described and the antinloerogenic
activitics of betulinic acid and methanolic
extract of 71 potmoric o experimentally
mduced  pastric uleeration  in rais  using
indomethacin were examined, The effecis of
these drugs on gastric acid secretory response
i rats were alse determined.

Miaterials and Methods
Cenpral Procedures

Meling pomt:  Kofler  hot-stage
apparatus; Weights: Metler Hi8 halance; IR
Spectrar JASCO 410 FTIR Spectrophotometer;
EIMS: JEOL AX-505. Cne-dimensional ['H
(399.945 MHz), "C (100,577 MHz), APT] and
twoe-dimensional (COSY, HETCOR, HMBO)
specira acquired on Varian G-300 NMR
spectrometer, Accelerated Gradient
Chromatography-siliea gel 60 (Meck 40-83

21

AN

I,

AL 0,500 T SR S L T, FP LA

LRl W

RO

O

T

A

FEBRES N,

R R I



22

4 K Adesanwo ot al

pmh snabviical TLC-TLO siica gel 60-Fagy
pre-coated  aluminz  sheets  (Merck)  and
visualized uzing UY {234 and 366 nm) and
vanillin-suifiric acid spray,

Awnimals: Adult male -albino rats weighing.
between 180 and 200z of Wistar strain
abtzined from Pre-climical animal  house,
College of Medicine, University of Ibadan,
were used.  They were fod with standard
© commercial rat feeds (Ladokun Feeds, thadan)
and water was given ad Hbitum.

Preparation of the Extract and Isolation of
- Berulinie doid, :

The roots of Tewracera potatoric
Afiel, were collected in Ago-Twove, a town in
Soutk West of Nigeria. The plant was
authienticated by FPrefessor 2. ©. Ghile
Biologiesl Boiences. Departiment, Omun State
University {now Olabast Grebanjo University)

Ago-Twoye Nigerim and Me. T. K. Odewo,

Forestry Research Institute Nigeria (FRIN)
Thadan, MNigeria, where voucher specimens
were deposited (FHE 105782,

Dried roots of T pofaioric (500g)
were giound and scsked in Methanol & reom
temperaivre: for 48h: The extract when filtered
and concentrated Jm-vacwo vielded a dark-
trown solid (18.9g). The methanolic extract
{18g} was pre-absorbed on silica gel 30g) and
fractionated . on - Accelerated © Gradiem
Chromatography {AGC), 2 mediun pressire
bguid  dhromategraphic method, using =
gradient  elution with  hexane/ethylacetate
midhwes. Frachionations were monitored with
anaivtical TLC and similyr frachions combined,
The solid obtamned from Bactions which eluted
with 20% {(400miy Ei0Ac in heane was

further purified by use of Vacuum Liquid
Chromatography (CHCE, 100m! and CHCL; /
MeGH, 9.8:02, 100ml) collected in 20ml
portions. Combined fractions 3-8 afforded 2
colowriess  erystalline  solid  compound,
betulinic acid (0.192g) mp 290-293 °C, [T}
+7.5% {c .38, pyridine) which recrystallised
in MeOH. Betulinic acid weighing 70mg was
acetylated osing pyridine (1.5 ml) and acetic
anhydride (3.0 ml} to give the compound, 2
{T3mgy mp 299 °C [~ —-19.5° (¢ 1.32,
CHCY;). Fourier Transfom Infra-Red (2, KBr,
cm™y 3060, 2940; 2870; 1725 1690; 1660;
1460, 1385; and 1245, Electron Impact Mass

Spectroscopy, m/z (%) 498(36)[M ], 438(93);

428(28); 395(40% 248(47%; 203(30); 189(100).
HMMR (408 mHz, CDChL, U ppm):
4.37(1Hs, H-30); 4.6 H(1Hs, H-30); 4.48(1Hdd,
7,10 Hz, H-3) 3.01{tHdt, 4, 1} Hz H-19);
2.04(3Hs,  O&ck  1.69(GHs,  CH;-20)
0.97(3Hs, CH-14y  0.93(3Hs,  CHy-10):
0.85(3Hs, CHs-8) 0.84(3Hs, CHy-4) and
0.83(3Hs, CH,-d).

PC-NMR (400 mbz, CDCh, 0 ppm):

181.5%(C-28),  ITLOG(C-1Y;  V5037C-20);

109.74(C-30%,  BOYS{C-3)y,  46.92(C-19)
30.54¢C-22y, 21 31{CH.-0Ac)  19.34(CHy-
29);Homo-Nuclear Correlation and Hetero-
Muclear Correlation data in Table 1. The
structure of betulinic acid was slucidated by
spectroscopic  analysis, including Attached
Proton Test spectrum of its acetylated product
and comparison with authentic sample. The
WMR data agree with those reported by earlier
workers {(Andre niick et al, 1995} Copies of the

-original spectra are oblainable from the author

of correspondence.
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Table 1: YH-NME, HOMCOR and HMBC Spectra of Compousid 2.

Protons & (el Ty HH COSY HMBC

CH;-4 .83 (3Hs} -

CHy4 0.84 {3Hs) .

CH-8 0,85 (3Hs) -

CH10 .93 (3Hs) -

CHy-14 0.97 (3Hs} -

CH»-20 1,69 (3Hs) .

Ohe 2.04 (3Hs) - .

H-19 3011 Hde4 1 1.4,1.6,1.97. 30.54(C22)

H-3 4.48(Hdd:7,10) 16.03(C233,27.94C1),
37.79(C2) and
1TLaCT

H-30 4.61(1Hs) 46.97(C19, 19.34C29),

H-36 4,73 (1Hs) 46.97(C 19y, 19.34C39,

Indomethacin-frduced Ulceration,

The method of indomethacin induced
gastric ulceration adopted was that described
in previous work (Njar e «f, 1994; Niar er af.
1895% Feeding  of the animals  was
terminated Z4h before the commencement of
the experiment. the animals were however
allowed free acoess to water and were then
randomly divided into seven treatment groups.
Crude methanolic extract of 7. potatoria (100,
200, 400 and 800mg/Kg) was administered
orally 1o four groups of rats; betulinic acid (1.0
and 2.0mg/Kg) to two other groups and the
seventh group was given normal saline to
serve as conirol.  One hour after the
adminisiration of extract, betulinic acid and
normal saline indomethacin at 40mg/Kg Body
weight (Merck, Sharp & Dohme, Canada) was
administered subcutaneously to 211 the animals
mn all the groups. After 4h, the aimals were
kitfed by cervical dislocation. Their stomachs
were  removed, opened along  the  lesser
curvature, washed in normal saline to remove
any debris.

Assesyment of Oastric Ulcerstion by means of
“Seoring Technigue”

The scoring of gastric ulceration was
done according fo the method used by Eleghe
{14978 Macroseopic exeroination of the
stomach was carried out with 3 hand Jens with
x 2 magnification,

Scoring system:

Uleer Seore § = Normal stomach

0.5 = Punctuate hsemorthage or pin-peint
aloers

1.8 = Two or more hemporchagic uleers

2.0 = Uloers greater then 3mm in diameter

Guastric Acid Secretion.

In the gastric acid secretory study,
gastric acid secretion was measured in male
albino rats of Wistar strain weighing between
180-220g using the adapted method of Ghosh
and Schild (1958) as modified by Lai (1964).
The animals were fed on rat’s pellets and 24h
before the start of the experiment, the feeds
were removed while water was still given
freely,  Anaesthesia was induced in the
animals with urethane at a dose of 0.6ml per
100 g body weight of a 25% w/v solution
given infraperitoneally.  Fach animal was
surgically prepared for gastric acid secretory
assay. The stomach lumen was perfused at a
rate of 1.0 0. Imlfmin (Watson —Marlow HR
flow inducer) with normal saline at 37°C. The
effluent was collected at 10 minutes intervais
for titrable acid against’ 0.0IN  Sodium
hydroxide using phenolphthalein as indicator,
Basal gastric acid secretion was taken in all the
six groups of animals. However, in groups 1}
to VI, gastric acid secrefory responses to
different doses of intravenous injection of
MeTp (0.02, 0.20 and 2.00 mp/Kg) and
betulinic acid (0.2 and 2.0 mg/Kg) were
examined.  Mean hasal gastric acid secretion
was calculated from mean of four consecutive
aliquots from unstimulated animals before
intervenous administration of the test drugs
(MeTp and Betulinic acid),  Results were
expressed as the Mesn = SEM.  Statistical
significance was tested by using the students’
t-fesi.

HResuolts

The effects of methanolic extract of 7
potatorig and betulinic acid on indomethacin
induced gastric ulcaration are chown in Table
5
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Table 2: The Effects of Methanolic Extract of T.potatoria and its Constituent, Betulinic Acid on
Indomethacin Induced Gasiric Ulceration in Rats

Treatment Dose (mgkg' BW)  Mean Ulcer index® Inhibition of
ulceration (Y0}

Saline {control) - 7.5 +0.54 -

MeTlp 106 4.3 +3.65° 42.67

Metp 200 1.3+04]1° 82.67

MeTp 400 0.6+ 0.33° 92.60

Betulinic Acid 1.0 0.7 + 0‘226 90.67

Betulinic Acid 10 0.3+ 0.21° 96.00

* Five animals were used in sach test ™ Values
are Mean + SEM. * Significantly lowered when
c&mpag&d with controf (P< 0.05).

In rats treated with MeTp (100, 200, 400 and 800
mg/kg), the mean uleer index decreased
progressively and significantly with increasing
dases of extract when compared with the control
animigls (P<0.05). Betulinic acid (1.0 and 2.0
mg/Kg) alsd exhibited  significant inhibitory
- sffect on mdomethacin — induced gastric ulcers

(5<0.05). '

Castric acid secretions in rais that
recetved Intravenous injection of betulinic acid
(0.2 and 2.0 mg/kg) post ~basal secretion were
1.80 003 and  L13  +0.03peq/10min
respectively (Table 3).  These values were
significantly lower compared with the value of
2.05 £0.03peq/10min seen in the control animals
{p< 0.05), Unlike betulinic acid, MeTp showed
no significant change in gastric acid secretion at
0902 and 0.2 mgkg compared fo conirol
{(p>0.03). At higher dose of 2.0 mgkg MeTp,
significant decrease in gastric acid output was
observed {(p<(.065),

Tuble 3: Gastric Acid Secretory Responses in Rats to Graded Doses of Mefkam&c Extract of T. potatoria

“and Betulinic Aczd

Groups Treatinent Dose’ (mgke’ Gastric Acid © secretion
BW) {peg/10min}

i ' Control (Basal) - 2.05 +0.09

1 MeTp 0.02 2132008

m MeTp 0.26 1.85+0.07

v MeTp 2.00 1.50 £0.07°

Vi BE&EHBEG Acid 2.60 113 4 (5.803°

Y values are Mean £ SEM, n=6

¢ - Significantly lowered when compared with control (P< 4, 5}5}

BW - Body weight

Pscussion

In ihe present  study,  significant
profeciion againgt mdomethacin-induced gastric
ulceration was observed with 77 poraioria extract
{MeTp) and s compound, betulinic acid (Table
3. Both doges of betulinic acid used i this
work showed significant gastrie scid suppression

when compared with the control animals {Table
3% At 0.02 and 0.2 me/Kg dose levels, Melp
did not significantly affect basal pasiric acid *-
secretion in the animals. This nmmay be due o low

concentrations of the active vrinciple (betulinic -

acid) in the extract at these dose levels.
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The results .shown in Tables 2 and 3
clearly suggest that there is a good relationship
between the dose-dependent reduction of gastric
acid secretion of betulinic acid and its antiulcer
effect. - These findings support the concept that
increased gastric acid secretion is 2 major factor
responsible. for incidence of peptic ulcer in
human.

: Though some workers have reported
that several prostaglandins and prostaglandin
analogues are potent antisecretory and antiulcer
agents most especially prostaglandin of the A, E
and F types. The antiulcer effect of betulinic
acid may be similwr to that of sodium
carbenoxolone, a related triterpenoid. It should
be mentioned that betulinic acid has recently
been reported to mhibit prostaglandin synthesis
in an in-vitro experiment (Carter, 1980). Sodium
carbenoxclone, a triterpeneid has been found to
be effective as an antivicer agent because it
protects the mucosa from acid effects by
selectively inhibiting prostaglandin F, (Aguwa
and Okunji, 1986). Betulinic acid a related
triterpenoid may likely act in similar manner as
sodium carbenoxolone.

Following previous research findings on

peptic ulceration, quite a good number of drugs
have been employed clinically to relieve or heal
peptic ulcers, among which are the four known
antagonists (Cimetidine, Ranitidine, Nizatidine
and Famotidine} of Hy-receptor, which share
structural configuration of a five membered ring
system with a flexible side chain attached to
polar uncharged group (Yamada, 1996).
Interestingly, betulinic acid, the active compound
in MeTp shares the same five membered ring
strycture of the classical Hy-receptor antagonists.
This compound may therefore be acting as an
aptifistamicie agent.  ft i3 however well
established that stimulation of gastric acid
secretion is inhibited competitively by selective
Hhrreceptor  antagonists  {Hirschowith  and
Molina, 1983). Further work is in progress to
clucidate the mechanism of action of betulinic
acid as an antinlcer agent,
These results, however, vahdate the use of T
potatoria sap in the treatment of gastrointestinal
sores. Also, there is high hope for a4 more
dependiable  peptic  uleer therapeutic  agent
emanating from this plant in the nearest future,
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