Nigertan Journal of Physiological Sclences 18(1-2): 27-30 © Physiological Society of Nigeria, 2003

GASTRIC ULCEROGENIC ACTIVITIES OF PIPER GUINEENSE EXTRACT IN
BEATS

Y. RAJEL U.S. UDOH® AND 0.0. 0JO°

FDepartment of Physiolugy College of Medicine Uni tersity of [hadan, thadan.
“Depariment of 1 f’*z usiology College of Health Sciences Ladoke Akiniola University of
Tech mz‘fzm gbomoso
* Department of Biochemistry College of Mediciae University of Ihadan, Thadan,

‘Correspondence 1o raji_nidiyahos.com

Sumsmary:  Administration of Piper guisvense {ruit cxmxci caused & dose — dependent mcrtalm rate in
rais. Doses of 200 mgkg’ imravenously, (i.v); 300 mgkg mtmpenmncaiiv {i.py and 3200 mgkg' orall‘;{
.0 g;w&u@é H0% mostality rate - giving LDs, of 851 mgkg' 1 224 mgkg ip and 1122 mgkg™' p.o
respectively. Piper extract significantly stimulated gasiric uis:cmtzon ioi_li gastnc geidity and in ity gastric
agid se ’“%!Ié}ﬁ in rats.  Piper-induced gastric ulceration appems to be similar to that induced by
indomethacin (40 mgkg” b.w). Atropine produced no effect on the stimsiatory action of piper on gastric
acid seorefion. However, gasiric acid secrumm i the presence of histamine, and cimetidine appears to be
augmented by piper extract 23 mgkg” bw). The results suggest that piper could stimulate gastric acid
secretion {and probably gastiic nlcerstion} viz (he He — receptor potemiation.
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Introdaction
Piper  guincense  also  called  black
pepper (Aschum and Thonn) is widely used in
Nigenia as food spice and appetizer.  However,
the dry frait of Piper has been reporied 1o be
toNIC 1o many nsest species (Marvil et al, 1943,
Synerholm ef al; 1943 Matubars and Tanimurs
onsy The insecticidal properties of biack
pepper 1o rice, cowpea and boll @\fcauls have
alsc been mp@n&d {Su, 1977, Scott and
Muckibben | 1974 These sindies also revealed
ihal tho Pipzr fﬂﬂ% could meot home storage
m;fz;'aammza for grems {o.g. bopns)
im spite of the mzﬁcam‘mﬁ SonSEnplion
T Piper fruils a5 s food spice, there is no
mivrmation  on s piclogical activities i
£ The represent work was carried ont 1o
ste the effects of Fiaer extract on pasing
as pasl of cur efforts in the search for
] A7t s0ources.

strain albing v (180 -
ma; mf‘aﬁmé gwmag FHIse,

?“%‘7; Li’ié"ﬂﬁi? kopt in wire
chimaicd o laborstory
s 24 = V0 Y and had

m\)’? {}gg

free access o food and water. These rats were
randomiy assigned to three experimental phases
as follows:

Texicitv Study:

{i} Crral roxicity study:

30 maje mis (180 - 200g) divided into-six equat
groups were treated with 4% tween 80 (vehicle
for the extract and served as the contral), 200,
400, 800, 1600 and 3200 mgkg- bw (p.o)
respectively each as a single dose, The 24 h
moriakity r2te was determined.

{it}/niraperitoneal wxicity studv;

30 male mis (180-200g) divided into st equal
groups were weated with 49% between 80, 100,
150 200, 256 and 300 mgkg’ bw (Lp)
respectively ench a3 2 single dose. The 24 hour
morialiny rate was deternuned dasly.

{1t} Intravenous toviciry study.

35 male rais (180 - 200g) divided into seven
equal groups were froated with 4% tween 80, 25,
30, 75 100, 130, and 200 mgkg’ bw v
respeciively each as a single dose. Prior (o the
cxtract  administration,  each  apimal  was
anaesthetized with 0.6ml/100g bw ip urethane
and {he femoral vemn was connulated for extract
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advmnistration. Thereafter the cannular  was

carefidly remioved and the incision sufured. - The

morality e within 24 b peried  was
determined. AN arimals in G),.00) and () above
woere observed for general %a&akuf over a
period of one weck.

2. Experimertal Gastric Ulcerafion

Male albing fafe (120 - 200g) were randomly
divided info six goups of five animals each.
One group sorved as the control and received
4% tween 80 (0.5ml);, a sccond group reccived
propranclol (40 mgkg” bow, Sigma.) and served
as the seference drug; piper extact was
administered - at doses of 100, 200 and 306
mgkg" b, w to groups 3, 4 and 5 respectively and
SGme kgt bow eslmeﬂdme {p.0j to group 6. One
hour “affer administesiion of dfug or extract;
acile faginic mucosa lesions weie Induced in

© rats wsing indomethacin 40 mgkg ip; Matk -

Sharp and’ Débme). *  Indomethacin  was
dissolved in 2% sodivm carbousic in water
Foor hours Iater the animals were killed as
previous described (Raji and Bolarinwa, 19971
The stomach of each rat was removed and toial
gastric acidity and nicer scores were determined
as eariier described (Raiji et al, 2001)

7@&:! gzzs’zrm acidity and wlcer score’
o The stomach was openegd along the
grem:r carvitime and gastic ooitents were
draimed imo a contrifuge tube and contrifuged for
10 minutes. The supermatant was then titraied
with NaOH ((:0IM) o an end-point using
phenolphthalein as an indicator. The fotal gasitic
©acidity Wi expresseei ag gﬁqiiﬁﬁg hcxiv weiglt

of cacheat: ~

B Asssssment” of thé degree of ulceration
wie carried oot by oxanduing the inner serface
of the stomach with a2 dissecting binocular
microscope. The gastric lesions formwd wese
scored ared the mean loer index and porcentage
ihibition of wleerstion were calcnfated gz earlier
described (Haii et gl 2000y

3 Gowiric Audd Soretion
“lf il section, 25 ;’ngkﬂf W Fiper

euiilensiveviract was s, because il producer
e maxkiiomn offect and &id ot caused death of
" any rat when administered imtravenously. Thus,
the effect of Piper guineensis extract {25 mp kg

bw) on basal, histamine, afropine, and
cimetiding actions of pastric acid secretion in
adelt male #bino s way sudied a8 curlier
© described (Rajt et al- 2000, 2001).

Plant Matericd and Extract Preparation

The drfod froit of Fiper guineernse was
bought from a local morker, Bodiga, Ibadan
Rigerin, The Guoits were thoroughly washed in
cold waier, and son-dricd for two davs. The
dricd fruils wers ground ssing an eleciric
biender, The ground Piper froits (200g) were
ihen exhrostively extracted with $5% ethanol by
means of a soxhie! apparatus.  The oxiract wag
disitlied onder pressure at 55 "C w give 15g
{7.5% victdy of dark brown somi-solid extract,
which was stored in a dark bottle and kept i a
refrigerator af 4°C for the study. Fresh solation
of the exiract was ;}mpafe{i i 4% tween 80 when
required.

Statistical analusis:

This was done suing student’s ftest and
ansiysis of variance (ANGVA) where applicable.
The significance of differonce was accepted at
P05, Diata are presenifed ds incan + SEM.

Hesuits

Tovicitv: Adminidration of Plper puineense
extract orally, infraperitoneslly and muavenously
produced dose — dependent inciodses in moriality
fate i rais, The Lo was 1122 for oral, 224 for
intraperictoneal  and 85,1 mgke” bw for
intravencus  administrations  of - the  ewract
respectively. Administration of P. guineense

- extract at 3200 mgkg” bow orally, 300 mgkg

bw m%mpmﬁmealh and 260 mgkg bow

intravenously cansed §€§{}% moriality i rats.

Fxperimeniol Gastric Ulceration

The resulis showsn in Table 1 indicats that Piper
guinesnse fruit exirmet cansed a dose ~ dependent
gastrc wleeration, which was E?&%Iﬁp&ﬁ;@é by a

similar dosg éﬁg:zmsﬁsrgi increase in total gastric

acidity, To compare gastric uloeration induced
by ndomethacin with that of Piper edrast
alone ancther proups of rats were treated oratly
with the - Piger extract  withom  prior
indomethacin administrmion.  The rosults are
sigo shown in Tablel and they indicate that
Piper extract alone caused a dose — ﬁepeﬁéémi
sasiric zg% "a““ﬁﬁﬁ m mﬁg

Piper Guineense Fxtraod And Gastric Acid
Seoretion In Sig

Tabies ¥ and 3 show the effects of Piper
sxirgel on pastric aoid seorction. - AR Imorease in
gastric acid seorvtion from 3 smean basal value of
(00006 o g maxinaan of 0824007 and
10820 03 mBo/L were obiained for | mgkg'bow
Fiper exiract within 30 pdnutes of
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sdménistation.  This increase (18.8%) is nmch
“lgss than that obtained with hlstammc: alone
(52,79, - However, d dose of 25 mgky” Piper
extract  oroduced  p greater  gasinic d{:}d
stimudation (71 %6} fhan msmmme {img}ag

b.w). Gastric scid secretion in the presence of
histamine, atropine or cimetiding, appears to be
augmented by 23 mgkg” bw Piper extract

* (Table 3}

Tabled: ;Exg}fﬁméﬁm{ gastric lesions in rats following oral administration of Piper  guineense extract

Treatinent group (25) Ulcer index” % Inhibition of Total gastric acidity
ulceration®* (mEg100g b.w)
o Conrol, é% Tween S{} . 1834152 _ oo ' 1233074
 Propranolol (40 ingkg”’ b W) 78EL3E - 374 7404025
P ngsz?e@me {iﬁﬁ'ﬁigkg Bw) 17.65041% 38 12.3440.61%
, . ' (1692118 o (11.9%0.59)
P. guineense (200 mgkg*i;;w} 18.3£1.46% -1.1 13.2040.68Y
. D 18.1£1.40) ' {12.840.56)
P puincense (300 mg&g’éh_w}' 19321397  -55 13.20+0.52%
_ (18.4+1 28) . (12.940.51)
| Cimetidine.(S0. mg%;g o) 4176145 43 _ 6,35:0.41
* Ulcer index = pnean degroee ef mmrauen % % of group lgerated _
. 10
#* Inhibition of. %z'lcer&tieﬁ fm zxiéz:r index in control — plcer index in test X100
. Uleer tedex in comtrol,

. ‘”‘ﬁﬁ ;mmm} 31?”&1‘631 fromy ihe mm&ukm, group (P, G}}
Values in brackets were oblained {fom rets treated with Prper a.xzmc{ without prior indomethacin restment.

“Tabled: f*{;%cz af E"xp@r éxtract on gasiric adid secretion insite

?fc:‘azmeﬁt:gmup' ' Maximal gastric Acid ~ Net Acid %
R out-put Meg/30'min’ ~  output Change in
o _ . e  Acid outpwt
O Basal ' 0.69£0.06 o0 )
4% Tween 80~ 0674005 C002 2.9
P, guineense {1mgky” bu} 8250007 0.13 18.8
P griineense ESmbE(g bow) 118606~ 049 70
Higtamine (Imgke” bow) 1082003 - o 039 v 533

Significantly higher than the control and basal values (P< 0.05).

Table 3: 5: ect of Fspé: extract on k:gf{zwme? atropine, and vimetidine - induced gastric acid secretion in rats.

Treatmient grouy Wacmmisn gasinc acid output Metacid output %% Change m Acid
N o iﬁmqj 30 ym - tHACH o secretion
Hasal o GHYR02 0 {3
¥ %m‘i&z’ﬁﬁc siofic 6.090.06% +(hall +ER O
13940 04% ' +6.70 +101.4

{25 g kf’haﬁ,; _
Atropine alone _ ST ' .02 2.9
135 mE 1902 bw)
Atropinie + Fiper

0.8240.03* ' CHL13 ' +15.8

Cimnetidine alone 424004 4327 -394
{3 12m gi{g;'ﬁfw}- C : o
Cimedirge + Piper (1 53605 (3% L6 - 232

Fooinate 1o Table 3 ¢ Met acid output. This was delermioed by sublmcting basal acid cutpnt from acid output by m
cach experimental group. Plus () imbicates extent of stimelation and minus ¢-) indicates extent of inlibition of gastric
seid secretion. Siznifieantly (%) ioressed (P<0.01) and (*%) decreased (P<004 y when compared with basal value. Note
thet gneric acid ouip by 4% Tween 80 was not significently different from the basal acid secretion i all the
experimontal moups. '
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Discussion

Results of acute toxicity studies indicate that
oral, éé'iifvipﬂi’i?{}i‘sﬁ‘ziz and
admimisirations of Piper oxiract al high doses
tested wore lethdl o mats, This observation
supgesis that excessive adwministation of Piper
guineenge 3% # spics w food may have both
brmmedhaie and long term, adverse sffect,

The gthanolic  extract  of  Piper
puincense was found o increase gastric acid
secretion. The exiract also caunsed a significant
bioramse o gasiric ulceration,  which  was
accompanicd by an increase i fotal gastnc
acidity. The mechanism by wiach Piper extraci
prodoced those offects 15 not well konows at
present However, singe atroping a muscasinic

spoepior biocker {Hersay and Sachs, 1995y did

not affoct the action of Fiper on gastrg acid

seorefion, if is wost uniikely that (he extract aoig

tirough the muscarinic recepiors.  That the
aotion of Piper extract on gasoic acid secretion
and iherelore gasttic wleorstion i probably
medisted viz Hy receptor was domonsirated by
the sipmificant potentiationr of histamine and
cimetidine - induced pastric acid seoretion in this
study. The stmulatory action of hisiamine on
gasinic. acid secretion. 18 mediated by the Hy

receptor . (Hersey and Sachs, 1995), M@rz:e*vf:r '

cimetidine, a potent Ha receptor blocker has beer
demonstated o inhibit gastric eleeration in s
(Rajl ot al 2000, 2001 Since H. recepiors are
located on the pancial cell, # 15 probable that 2
guincense exbiact acs on the parctal  cell
directly, in order 1w stimulste pastric acid

secretion and  conseguontly  inducing  gastric

wlreraiion
Members of the plant family piperaceae
tain chemicals like amides, flavonoids and
',f;g-a,zzs;, The sctive constituens i the aootong
Fimer guineense has been found o
in ps,zwfzzsi guireensine, ard the alkaloid
;}_f;;cf;,r“ Marvill o1 gl 1943 Gas
heos graphy of g;mm eum eilwy oxiract of
invense viekled four aclive Fractions.
o w? fch was a pure component doemified as
seflicorine (Ghe z@;m:; and Candy, 1992% Thege
compounds have been found w be foxic o
: i{,zmaa‘;ﬁ}{} ¢t al 19971 The mechanism
mecticidal sotivities of Piper hag not beon
clucidniod. 5 wor known which of the
constituents of Piper produced gastric ulcemtion
and moeresses {5 gastric acid secrotionin fals
Phetocheshical sorcening (Sum, 1968) 61 the fraut
extract ol Piper suineense in the Dregent SE:'EA{i}’
revealed prosence of alkalodds, favonolds and

HELAVEnOUs

amides. Futore studies will attemipl w identify,
the active principle with these gastric activities.
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