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STUDIES ON THE EVFECT OF A404CI4 ARABICA FRUITS (KIKAR)
AND CARALLUMA EDULIS ROOTS (CHUNG) ON BLOOD GLUCOSE
LEVELS IN NORMAL AND ALLOXAN-DIABETIC RABBITS

*Mubhammad Shoaib skhtar snd Qaiser Mahmood Khan

Biood glueosa lavels of the normal and allexan-disbetic male
albino rabbits wera determined afver oral administration of varicus
dosee of the powdared fruita of the dcaciz srabica, Willd, (Fam.
Leguminosse) and rocte of Cardllume edulfs, Benth, (Fem, Ascle.
pisduoese), Powdered 4. arabica {ruits produce significont hypo-
giyeaemio effect only in the normal rebbita whereas C. edulis did
not produce thia effeet. In the slloxan-treeted rebbits beth the
medicinel plapt drugs did =not affect’ the bload glucase levels.
Moreaver, apute toxicity studics and record of beliavioursl patterns
carried out in rabbita and rats, respectively shomed no wdvares
cliects of 4. arabica fruits in the dosages tested. 1t is coneeiveble
that 4. erebjce fruits vantsin some hypoglycaemio prineiple(s)

which act probably by initiating the release of imaulin from
pencreatie beta-cells of pormal rabbits,

INTRODUCTION

$inoe centuries the plants have been used wa source of drugs. [t ia not
surpriging, therefors that mome of them have alao heen used to treat disbetes.
The plants of dcacia arabica and Carallumsa edulis locally known ss Kikar and
(Chung, reapectively have been uaed in traditional medines for wvarious purposes,
v, g. for the trentment of diabates, liver diseases, digesiive troublea and some
metabolie disorders {Chopraet al., 1958; Lawis snd Elvin-Lewis, 1877 and Lkram,
1981y, The pressat inveatiga.tiuna wore takon to atudy the effect of powdered
Acacia arebics and Carallumo edulis plants on bleod glucose levels following
oral administration to¢ mormoglyosemio and sllozan-treated hypergiyesemic
mele albino rabbits, Acute toXicity studiea snd record of behavioursl patterns
were also carried ont in the animals to determine the eafety of these folk

meadioines,

*epartinent of Physiology snd Pharmacology, University of Agriculture,
Fainelabad.



MATERIALS AND METHODS

Plant Maferials : Freab green freita of Jdesciz arabica and reots of Caraliuma
edulis plants locsily known &3 Kiker and Chuug, respeetively, wers used in this
study. The fruit of Acacin arabica was aollectad from the trees in and nronod
the Agriculture University Oampus, while Caraliumo edulis was purchseed from
dlocel merket of Faisalabad, Thets were carefully waehed with tep water aod
dried uoder shade. The dried plante were milled in an electrio gricder an
stored in well-closed cellophane baps wt 4"C in the reftigeratar.

Chemivala Uaed @ Alloxan-monobydrate and e-d.glucoss (aohydrous) were oh-
tained fzom B. D, H., Laboratories (Chemical Division}, Poole, England; glacial
acebin seid, benzoiv acid (soblimed), O-tolnidine, thicures and trichloracetio
acid ware obtained from E. Merck: Darmatads, West Zetmany., Cum tragace-
tth was purchased from the local merkes.  Tolbutamide (Hastinon) was obtain-
vel from Hoechst (Pakfatany Lid , Karachi,

Animols Faed - Male, adult, kealthy Albino rabbite of & loecol setrnin weighing
hostween {000-1200 g were ussd in these experiments, The animals were kept
in ab sir-popditioned animal room of toe i*hysiolegy and Fharmatology Lspart-
ment ot the University of Agriculturs, Faisalabad, Tha animals were oficred a
talenced rabbit feed prepared by the Animal Nutrition Depariment of this
University and allowed tap water wd libitum, The effecta of doaeia arabice and
Caralluma ¢ dulis wors etudied on blovud gluvose levels of the normal rablits.
In sddition, separata experimonts wara performad te study their affscts on
Wlaod gluaoas Tavel of disbetic ralibita, [Far actus toxicity studfse and behavio-
oral pattern recordiogs, albioo rabbits and Spragoe-Dawley rats of either sex

were used. ]

freparation of Dichetic Rolbis 0 A groop of rabbite ware mads diebstic by
injeuting intravenously 130 myflcr hody waight of alinxen-monahydrate {Akhtar
et @l., 19813, Eight days sfter injostion, the blood glucoys bevels of all surviving
rabbita were determined by the O-toluidius metbhod. abbits with blooed
glucose lavel of 230-600 mp/l00ml warse considered sa diabetic und were emp-
loyed for further study aa already used by Akhcor ef of. (18981 & 1984) in their
sXparimsnts,

Lrouping of Rabbils ; Rabbits were randomly dividad in 10 groups {I-X) of six
animels esch, Group I served a8 control and ruceived orally 16 mlof 202 gam
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tragecanth solution in water only. The animals of groups IL, III and IV wers
trented orally with 2, 3 and 4 p/kp body weight of 4. arabica powder suspended
in 2% gum sclution, respectively. {roup V was treated with tolbutamide,
500mgflg body weight. Animals of groups ¥I to X wers slloxen-disbetia. Out
of these¥VIT, ¥III and IX received orally 2,3 and 4 g/kg hody weight of 4. arabica
powder, reapastively. The disbetio rabbite of X were treated with tolbutamide,
500 mg/ky body weight, Similar groupiog wae followed to study the effects of
O, edudiz (2, § and 4 gikg body weight) vn blood glutose of normal snd disbetie
rabhbita,

Preparation and Admintstration of Drug Suspensions - A, erabice and O, edulia
powers were administered on body weight basia after suspending in 10 m! of 297
gum tragacanth eolation, Final volume waa meade up to 16 ml. Thoey were
administered to each snimal by using a stainlean steel feeding needle attached
to & eFring,  The meedlo was fneerted ioto the stomach thyough the cesophagus
ond the plunger wae premeed slowly avd steadily. Immediate sneezing &od
coughing indicated injection into the lunge and in snch a condition the needle

was at onees withdrawn and another animal was taken instead.

Cellection of Hiped :  After administration, the animel waz held io a wooden
rabbit bulder apd immedisteiy 3.2 mt of blood was ¢olleoted from sn ear vein,
Similar eamples of .2 m) were collected ot 4, 8. 1, 12 gnd 24 hour time inter-
vals. Afier collecting bloud, absslute slechol was spplied on the pricked site
to protect the ear against infestion,

felermination of Blood Flvepse ;. Blood glovose wus dertermioed by the method
of Fings ef ai, (1970) wing O-toluidie reagont This method i8 very sensitive
wod can detect even small armagunta of blood glucose end the results obtained
wre olose to thoss obtained hy the glucose oxidase method, The detailed matho-
dolagy has aiready been reported by Akhtar et of. (1381},

Aeute Towicily and Behnvipural Pettern Study ¢ In order to study any possible
toxie effect or shenge in normal bebavioural pattern of animale, diferent doses
of 4, orahiea frnit were orally adminietered to groups of 6 msele albino rabbits
or Sprague - Dawley rats. The symptoms iociuding awarecess, mood, motor
activity, ONS exoitation, pogture, motor iregordination, musecle tone, reflexes,
autonomin responses, ete. a3 deseribed in detail by Laurence and Basherach
(196%) ware checked. Animals were closely obssrved for & to 8 hours after dos-
sge for any of the toxio symptoms snd for possible maortaiivy, They were kept
under obeervation for 7 days,
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Hutistical Analysis : Mean bland glucose levels were expraased in mg/l00ml +
SEM in all experimenta and Student’s 't’ teat wad naed to cheok their signifiea-

bce,

RESULTS

Sandierd Quree for (Mucgse Datermination @ Standard curve for Gluecse estima.
tion was linear up to 300 mg/100 ml and blood glucose levels of the samplen
having more than 300 mg/100m] ware re-determined after dilniton.

Effect of Alloxan Adminiatratipn to Rabbits : These effects have already been
described in detail by Akhtar e al. (1951 & 1084}, The rabbits with bload gluco-
as favels above 204 mg percent were considered diabetic and wera used in these
stiadies, Such byparglyoaemic rabbite have already besn smploved by Marquis
et al. {1877y and Akhtar et ¢f. {18581 & B4)

EFFECTS GF ACACId ARABICA
Effect gf A, arabico gn Blood (2lucose in Kormal Eablits - The mean blood gluse-
a¢ oencentration of different doses of A, arabica powder &t various time intetrve-
ls are shown in Figure 1°  Gum tragacaoth did not chenge the blood glusose
levels of rabbita. Adminiatration of 2 gfkg of . arabice powder produced a
sigoificant (I’ { 0.05) desreass in blood glucods at 10 and 24 hour intervels. The
aoimals treated with 3 glkg of A, arabica showed & aignificant decresse &t 4, 10
nad 24 houre, The blood glucoss of rabbita treated with 4 gfkg body weight of
drug was found to be sigoiboently reduced { P« 0.03) at 4 and 10 houra, The
decrease in glocoss jevel at 24 hours was sigaificant (P« 0.001), Maximuom dee-
reassio blood glueess lavels at all doses of 4, eradics powder in oormal snimel
waa produced at 24 houra.

[
[

Effect of A, arabice Powder on Blogd Glucose tn Digbetic Kobbits :  Administra-
tion of 2% gum solution to the diabetio rabbjts did not alter their bloed glucoze
levels at 0, 4. 10 and 24 hours, Similery, blood glucows levels of animels treat-
ed with 2, 3 and 4 gk body weight of 4. arabic powder did not produce mny
signidcant change in glucose lovels ot avy joterval after drug admipiatration,

EFFECTS OF CARALLUMA EDULLS

Effect of €, edulis on Blopd (Nucose Levels in Normal Eabbits - The 2% gum ao-
lution did not sigaificantiy effact the glucose levels of rabbite. Administration
of 2, 3and 4 g'kg body weight of €. edulis puﬁ-der alio did not signifienntiy
thange the blood glucsse lovela at any intarval,
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iig. 1. Blood glucose levele of normal esbbits (ng/100 ml] st various time
intervaly after oral administration of 2% gum tragaoanth rolution and
Acacia orabica powder (2, 3 and 4 g/kg) body weight orally suspended
in 2%, gum solution,

Effect of . edulis Poteder on Blaod tiixcose Levels in Dialietic Nabbits :  Admin-
istration of 2% gum tragasanth solution did not slter tha blood glucosa levels of
the dinbotis rablits, Ths Dhlood glusoan tovels of snimala trentod with 2, 3 and
4 ygikg of ¢! edutia powiler did net producs say significant (L' < 1.05) abauge in
Iilacd glucose levels at any of the intervals,

Effects af Taibula_gurids on Blood Clucpse Levels in Normol und Frinbetic Kablits
The menn glucode consantration + SLEM of animala trested with tolbutemide
(500 mgfkg orally) ek zero bour interval wan 94.5 - 2.5 mg{100 m] and »t 4, B,
12 snd 24 hourm, the welnes were 88.5 + 2.4, 72.3 + 2.4 and 81,6 & 2.4 and
1.0 + 2.6 mg{100 ml, respactively, The valuns et 4, 8 and 13 hour intervals
wern fouml to be mignificantly lower than at xero bour, The dscrases wWoa MAX-

mum at 4 hour interval,
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The mean binod glueose lovel at zere hour interval after administration of
tolbutamide 600 mg kg to disbatic rabbite was recorded to bed056.3410.1 mg/kg.
The blood glucoss levels at 4, 8, 12 and 24 hour intervals were 20%.3 + 114,
300.8 + 1i.6, 304.3 + 10.0 snd 304.7 + 11 2 mg/100 ml, respeotively, Nous
of these valuss were significantly differant from garo hour level,

Acute Toxicily and Behavigural Paitern Studies - Rabbita treated with 4,
6, 6 and 7 g/kg bady waight of the whole dried end powdered 4. urebica plant
remained alive upto 7 days and did not show any visible ajgns of sonte toxicity,
v. g. restleganeas, respiratory distress, convulsions, coms, death, eto, Moreover
the behavioural pattern atudies in rats also revealed no prominent chenge in tha
awaraness, mood, motor activity, CNS excitation, posture and motor ineoord;.
nation, autanomic responses, food ¢onaumption and body weight.

DISCUSSInyY

The data obtained showad that 23 gum trageoanth aclution did net pro-
duce any signifioant change in blood glunose of rabhbita. However, ns is obvicus
from fogare I, the sdministrativn of varioud doses of the 4, srabica {Kikar}
have caussd a deorease in the blagd glueose of normal rabbite. This erude drug
produced a eignificant and consistent hypoglycasmio respanse in these rabbita.
Yor comparison, talbutamide (500 tng/lg) was administered arally to the normal
rebbits. Similar to Augosti and Beoaim (1975) and Akhtar ef a!. (198¢), these
doges of tolbutamide produced a eignidicant decrease of blood glucose jevels AL
4, B sod 12 hours. However, as is clear from Figurs I tha sdministration of
A, arshica (4 gfkg) produces u significant fall in blood Bugar even nt 24 hours
interval, showing that this plant drog passeazca lenger duretion of action thap
tolbutamide which produces hypoglyeasmis for 6-12 hours {Goth, 1981).
Furthermore, esleulations show that the maximum decresss in blood glucess
praduced hy A arabice (4g/kg) 0902 of the Maximum deereage prodoced hy
the 500 mg/kg of tolbutamide.

HSulphtonyluress, e g, tolbotemida vroduse hypogivesemia by stimulating
pancreatic beta-cells to release mora insulin inte the bload stream snd by
increasiog glyeogen deposition in the liver {Guyton, 1976). Thos it may be
supposed that hypoglyesemic principle(s) in A. arobica plant alse exert an
hypoglycaemivefiactin rabbits by initiating the relears of insulin fram panerentia
beta.cella, Similar mechanism has besn proposed to explain tbe hypoplvenemic
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effests of Momordica charantin, Fuplaorbia prosivats and Fumaris pareifiora
(Akhtar ¢f al., 1581 & 1984). Salphonylurese, however, do pot decrpass blaad
gluzoss lave] in alloran-diabetio animuals. Therefore, to further explore she
possible mechanisms of hypoglyesemie action of A, arabice plant, it was also
sdminiatered o the alloxan-diabstic eabhits, Data obisined show that 4heme
drugs could wot significantiy lower blood glucosn tevels in thesrs dizbatio animals.
Similsrly, tolbutamide did not produce any signifiosnt ohange in tha glucose
lavals of the alloxan-disbetio rabbite. It is, therefore, conosivable that bypo-
glycsemio yprincipla{e} in 4. aredica plant exart s hypoglyonemio affest ip
rabbite with inteot peacreatic bata-cella by triggering insulic reloase, However,
it remains to be eetablished whether or not this plent drug actuslly acts hy
atimulating the secreetion of insulin,  Neverthelass, the results do suggest their
active priotiple{s} do pot sesm to possess insulin.like notivity. Howaever,
comprebensive chamieal and phwrmacaologicsl investigations srs intended to
be oarried out to further elucidate the mechanisms of hypoglysaemio sffect of 4,
arabiga { Kiksr) piant. Mareover, us the results have showed, the pleat Jeraliumag
¢dulis (Chung} did not produce wny deciease in blood glusoss level of both
normsal sod diabstie rabbits, Thus she folk helisf of refetring this plant as
sntidisbatio was pot sonfirmed by this atudy, The seuts toxicity studies mnd
behavioural pattern records bave indicated that A, arabica fruits do not produse
sute toXicity symplome et the dosages employed. Virtually, no adverss effects
ware ohserved io the trested animels and oo chanpw was obyerved in she pormal
behavicoural pattern of the tented snimals,
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