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ABLTHACT

The diuretic property of 0. stamineus was
evaluated in unancesthetised, male alhino rats.
Twelve rats, divided into three groups of four were
used, Une rqpresentinn tihie controls, treated with
distilled waler(oeml/k¢), tnc sLecond group, treated
with frusemide (1lOme/ke) as the standard and finally
the third group was trected with the U. stemineus
extract, all were injected intraperitoneally.

Before drug aduministration the animals were
deprived of rfood, but allowed to drink water freely,
for six hours. After drug sdministration, urine was
collected hourly for the next six hours.

The urinary sodium and potassium ions
concentrations were dutermined by means of an
Atomic absorption snectropnotometery while the chloride
ion level in the urine v: s determined by titration
(Volhard's i.ethed). The pil was measured using indicator
pH paper, nd the vrine volume was deteruined by a
“calibrated pivette.
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1. INTRODUCTION

1.1 Classification of Urthosiphon stamineus

-Kingdom : Plant _

Division : spermatopnyte
subdivision : Angilospermae

Class : Dicotyledonae

Urder : Tubiflorae

Family : Labiatue (Laniaceae)
subfamily : Ocimoldeae

Genus : Urthosiphon

Species : Orthosiphon svamineus

Orthosipnon stamineus is a shrub, sometimes
subshrub, often aromatic, steme and branches four-
angled., The leaves are opposite and the flowers are
bisexual; inflorescences aostly fasciled and axillary,
often the opposite pairs form false whorls. Flowers
mostly in dense axillury (rarely terminal) clusters,
often capitate stamens descending, lying down upon or
encloged in the lower lip. The flowers are white or
pale blue, the nuilets are dry wnd minute(Hsuan reng =1909)
Orthosiphon staminzus, Benth,(Ridley, 1923)
Kumis kuching (cat'sﬂwniskers), Ruu hutan (woodland
patciouli);in Java, ceumuk jung; in Sudanese, kumis uching.
It is found from India and China to Australia and the Pa
Pacific, in the Peninsula it occurs wila in the north
and in the gardens elsewhere. It is cultivated auwong
the Javinese. Decoction of the leaves, also called
Java tea is a diuretic{Upnof,J.¢. -lJov). Contains a

glycoside orthosiphonin, an essentizl 01l and tannin.
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The active constituents present in the leaves

. of the plant are not constant tarougnout the years. The
factors that have to be put into consideration are the
season at which the leaves are collécted, the age of the
plant and also the time at wiiich the leaves are collected
may cause variations in the composition of the secondary
metabolites present in the leaves{ llarbone - 1973).

Urea was identified (Dietzel, R. & Schmidt, . - 1936),
among the extracts of this plant and determined quantitat
quantitatively in the rorm of c.monia (NH3) after liberation
by the action of urcase. Petroleum -ether extract (Di liodica,
G.& Rossi, P.I - 19uL) of the plunt shows the presence of

sitosterol and amyrin.,

1.2 bhledicinal Usec.

v Pharmacologically it haus been found that the
leaves act as a diufetic, and dc > 1 jury to the kidneys.
It has long been used 'in malaysia in cases of catarrh of the
bladder( Burkill J.H - 1Yo6). In Java it is not used
alone but with other drugs whicn stimulate the kidneys.

Tﬂe high percentage of potigsium salts present in the
leaves, which themselves act on the kidneys, and the
glycoside also may be responsible for the diuretic activity

gxtraction of the leaves of 0. stumineus, Benth
(societe Pluripharm. ¥r. - 130v5) gives a Iig. containing
product witn diuretic activity. Treatment of 10 Kg. dried
leaves with 100 -~ 125 litre ethanol and addition of Cal to
pH 7 - 10 gave after filtration and evaporation at a
temperature less than 40 degrees Ceatrigrade in a thin
film eveporstor, a licuid residue. spray drying of the
residue gave a solid conﬁaining Lg. 2ed = 343, Ca. 0.3 -
0,9, and X 9 - 13 %. The solid products effects diuresis
in raets. It was Tound that a simple aqueous or agueous
alcoholic extraction ot the leaves gives a product with

almost no diuretic activity.
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1.3 Diuresis and piurctics

Diuresis can be dafined as an increase in the
rate of urine formation. It may be caused by copious fluid
intake (water), by pathological states, or by the action
of certain drugs. vuch drugs ere referred to as diuretics.
Regardlegs of the cuuse of urine formation the site of -
action of this phemomenon is centred in the kidney, The
kidney plays an importaani role in maintaining the
congtancy of the internal environment of the organism.

It does this by eliminating the waste products of

metabolisn and thus maintaining a constant volume and
composition of the boedy fluids.

Each of the two human kidneys contain approxi-
mately -one million nephrons. sach of these nephrons
consists of a glomerulus, tubules (both proximal and
distal), the loop of Henle, and the collecting tubule -
all of which participate in the elaboration of urine.
Therefore, the important factors which determine the
" volume and composition of urine are; (1) glomerular
filtration (2) proximsl and distsl ‘tubular reabsorption,
and (3) tubular excretion.

The filtratve passes into Bowman's ceapsule
before going into the tubules. The filtered components
are water, electrolytes (WaCl, KC1, (NH4)2HP04, NaHCO 5,
etc.,) and low molecul:ur weight organic substences such
as glucose, essential nutrients, and urea. These are
highly reabscorbed to maintain the volume and composition
of the extracéllular fluid. is a matter of fact, in the
act of tubular reabsorption 98 - 399 v of the wubter of
the glomerularfiltrate plus electrolytes and organic
compounds are reabsorbed through the cell walls of the
tubules and back into the bloodstream (Breuner,B.li. and
Berliner, ited.).
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Congestive heart failure ias a disease process
characterised‘by sodium retention resulting in expanded
gxtracellular fluid volume or edema. The same process of
renal tubular reabsorption may accompany cirrhosis of the
liver, renal disease, toxaemia of pregnancy, the side -
effects of drugs, and other stutes of fluid retention.

In 8ll these situations, treatment directed at the cause
is desirable, but treatment of the sodium retention

mst often include inhibiting rensl tubular function

to decrease reabsorption of sodium(Frederick H.lM. et al ).
The usefulness of diuretics in the treatment of essential

hypertension is correlated with their ability to increzase
the excretion of sodium. It is, thnerefore, sodium diuresis
(natriusis) rather than merely an igcrease in urine volume
that is the important therapeutic effect of most of the

drugs.

The most widely used group of diuretics and
their effects are:—

(1) Mercurial diuretics; The organic mercurials act st

strongly on the proxim:l tubule to produce sodium diuresis,
with only a minor depletion of pot:-ssium. However, the
mercurial diuretics con be used only by injection.

(2) Carbonic anhydraée inhibitors: Inhibition of carbonic
amydrase by certain sulphonawides interferes with the ion
exchange meche-nisms of the distul tubule responsible for

the acidification of the urine. the resulting sodium diuresis
is transient and accompanied by o disproportionate loss

of potussium,

(3) Thiazide diureticg: ‘he most widely used cluss of

. diuretics are orally active sulphonuwuides that nave an
zction similar to that of tihe mercurials on the proximal
tubules but retain sowme of the wroverties of'the carbonic
anhydrase inkibitors frow wnicihh they were derived.




(4) Two very potent diuretics: srusemide (Lasix) and

ethacrynic acid have a greater effect on the loop of
Henle than the thiazzides.

(5) Miscellaneous potassium-sparing diuretics: The
thiazides cause increased excretion of sodium as well as

potassium and may cause potassium depletion as a toxic
effect., Diuretics thut do not cause a 10ss of potassium
retention are the aldosterone antagonists and some
miscellaneous compounds that act directly on the renal

tubules.

(6) .acidifying salts: These :re the weak diuretics. an

example is ammonium c.loridae,.

(7) Usmotic diuretics: These ¢re not used to increase

sodium loss but to waintain a hign volume of urine or
to witndraw water from overhydrated cells,

l.4. Objective of Study

It is the intention of this graduation project
to do a pharmacological evaluation of an aqueous extract
of the 1eaves of Orthosiphon gstamineus, Benth for its
diuretic property. -‘he various factors to be considered
in evaluating the diuretic.prOperty of the leaves of the
above plant is by comparing'the sodium ion (Na+), the
potassiwm ion (x%) , and the chloride ion (C1™) concen-
trations and also the pil of tue urine of the rats treated
with distilled water (Control), srusemide (standard),
and 0. stamineus extruct. 'he concentrations of the r
respective iouns were measured using Atomic sbsorption
Spectropnotometer except for C1™ where it was determined
by titration hy Volhard‘s nethod.

1.5 Brug ivaluation and screening lhethods:




1.5 Drug dvaluation and screening lethods:

Wwhen a new drug or a specified type is sought,

or winen a series of compounds is to be investigated for

some pharmacological effects, a vrogram of testing is

required to vrovide inrormition about the compound. The

aim of the screening is more limited than for blind
screening, and greater precision in the results is often
expected. The programze may include the use of cuantitative
assay, or for comparison with drugs recognised to be quite

active represenbutives of their vniuamacological class.

' For initial screening of diuretics, the test may
be made auite accurate if the nurber of animals in the
croup is made sufficiently large. isor initial screening,
croups of 2, 3 or 4 rats can suffice (Turner - 1905). The
animals placed in metabolic cages after dosing, for the
collection of a six-hour sample of urine. The effects on
urinary volume and on sodium, pot:issium and chloride contents
are evaluated in terms ol tihe rcsponse of another group
receiving a standard dose of a stundard diuretic and a

control receiving only water.

prug evaluation and scanning constitute a
tactical problem wiich usually begins with animal studies
and for selected compounds, extrapolated to man. In order
to screen efrectively the .avestigator should impose
nunerous limitotions as to the strain, sex and species,
route of administration and procedures employed. But, at
times there are still factors tunat may be overlooked.
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20 BAPERINSHIAL PRUCLDUADS

2.1 Faterials

2.1.10 i)l"u.fS
(a) l'rusemide (Lasix) - Farbwerke lloechst
Ae. G. Sronkfurt (Fain) Germany.
(b) sxtroct from (rthosinhon staminecus

leaves.

RV
L]
-
L]
PO

. Chenicals

(a) Potassium Chloride - lerk Germany

(b) Hodiuwm Chloride - B Chemical Ltd.
angland.

(¢c) Concentr:ted iitric acid 70 % - Lay

and Balker Ltd. sneland.,

(d) WMitrobenucne -~ hercl, Germaiy.

(e) Potassium Uhromate - iiay and Baker
Ltd., Jaglond,

(f) Ammonium 'thiocvrnate - Riedel -de
Haen ag seelze, Hanover.

(g) tPerric ..atonium sulphate - Hayashi
iure chemical Industries Ltd.; Japan.

2.2 Apparatus
(a) Unicam aAtomic Sp 141 Absorntion Spectrophoto-
meter - Pye Unicanr (sngland).
(b) Tietabolic cases (ineland).
(¢) Rotary Vacuwn sv.aporator —‘bivision of searle
Diagnostics Inc. rovrt Lee, ‘ew Jdersey, U.s3.A.
(d) Soxhlet apsiratus
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2.3.1.

2e3e3e

Methous

rreporation and Stondordization of ilver Hitrote

solution (V.01 1),

A 0,01 N 3ilver Hitrate solution was »repnred by

w

dissolving C.42% £ of crystolline Silver Jditrate

in distilled woter zind wmsking the final volume up

to 250 ml. in a volumetric flosk. It was then
gtand.-rdised using kohr's method (Day and Under-
wood, 19Y74), by titrating with 0.01 N 3odium Chlorid:
solution and using Pot: ssium Chromate solution

(0.5 %) as indicator.

Ereparation and otandurdization of ammonium Thio-

‘cyanate polution (0.01 W).

A 0,01l K ammonium Thiocy:mute solution was

prepared by dissolving 0.7o0 g. Auwnoaium thiocyanate
in distilled water wan( aaking the finel volume to
1000 ml., It was then st:ondardised by titration

with 0.01 N silver if{itrate solution in the presence
of concentrated Hitric acid 70 ,» and Ferri¢ ammonium
sulphate solution (10 ) as indicator (Day and
Underwood, 1974).

Preparation of acidified bilver Hitrate soln. (0.07N)

e L —— -

’

This solution was prep:r-d oy dissolving 2.97 g
Silver Nitrate in & 250 ml. volumetric flask, 60 ml.
concentrated Hitric acid was added and followed by
gufficient distilled wuter to final volume, <50 ml.
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reparation of .tandard solutions of sodium ion

(i) and rot:ssium ion (1) for atomic Absorption

spectrophotometer calibration.

Standard solutions ofNa+ at concentrations 10,
20, 40 and Y0 parts per million (p.p.m.)
respectively were prepared by dilution using
deionised water, from a solution containing
100 p.p.m. Hat (i.e. 0.2543 g sodium Chloride
of analytical grade dissolved in deionised
water then waking it to 1000 ml.

The saime procedure was adopted for the preparation
of 19, 2v, 40 and ©Op.p.m. respectively of KT
staundards from a 100 p.p.n. k¥ solution (i.ey by
digsolving (0.1907 g Potassium Chloride of
extrapure grade in sufticient deionised water

to make 1000 ml.)

The above ptandard solutions were contained in
plastic bottles to avoid interference by Na*

and K¥ from glass containers,

Preparation of the leaves of 0. stamineus for

extraction.

Leaves of the plants were collected from the
Botanical Gardens, Penang, at about 11.00 a.m.

Only leaves of the mature plants were collected.
The leaves were dried in =n oven at a fixed te
temperature of 45° ¢ to ensure that thermolabile
substances present in the leaves were not affected.
The drying lasted for 3 days. rfter the leaves were
completely dried they were crushed and powdercd
using a wortar and pestle and stored in an amber
glass bottle to overcome azny possible decomposition

that might toie place.
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fixtraction of the leaves of U. stamineus.

e s

100 g. of the powdered lcaves was welighed out

and extracted using a soxilet apparatus in 300ml.

of etninol. The extraction was allowed to proceed

for 3 hours to ensure complete extraction had

taken placé. The dark green residue was collccted
and treated with Ca(OH)g powder and the pH was
adjusted to J. After achileving this the suspension
wag filtéred and the filtrate collectaed, dried and
evapor ted to dryness usiag v Rotary svaporator.

A thin film was seen «nd scrapced off and 1 g was
dissolved in 10 ml deionised water. Not all of it
dissolved. It was leftfor comectime shaking -

occassionally to allow maximun disintegration

and dissolution to take place. A suspension was

observed. This was filtered off and the residue
dried and weighed. The total amount of the O.
stamineus extract dissolved was only 0.74 g.
Therefore, the solution obtained snd used was a
T.4 © 0., stamineus extract, |

Determination of most suitable dose.

12 male albino rots weigning 200 - 350 g were placed
in metabolic cages, divided into groups of four.

They were deprived of food but allowed to take water
freely. Afteraovery hour urine was collected, until
six hours. after tihe sixtn hour ecch group was .
treated with 4ml/kg., oml/kg., and tml/kg.water intra-
pefitoneally. It was found that rats treated with
8ml/kg. excreted urine ¢t every hour, and this dose

was selected os tue control.

After one week the sauwe rots were used to determine
the mosgst suitible dose to be used of rats for the
standard. The above method was again employed. The
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Zebel,

rats in each zroup were trested witu 1Umg., 20mg.,
and 40.az./kg respectively. It was found tuat rats
treated with 10m-/kz Frusemilae produced a reasonable
urine at every nour. shils dose was selected since the
upper doses produced high volumes of urine, as
Prusemide is @ known poweriul diuretic,

For the extrzct, eacir jroun ¢ rats were treated with
2il/ ke, 4ml/ke and bwl/ks oif the extract solution. It
was found thht rots trezted with 4ml/kg of extract
solution ercreted urine at cvery nour. ''hus this

dose was selceccteuw,.

he screening irocedure

12 male albino rats welgning 200 - 350 g were placed
in metabolic cuges. They were divided into 3 groups
of four, deprived of fooud but wllowed to drink water
freely. a4t every hour intervols urine gamples were co
collected for six hours. Yhis was to stabllise the
rats and to tike lhe urine trlow rote, After tihe sixth
hour each group of ruots were treat:l with tml/kg
water - control; 10w/l #rigceuide - Standard and
4ml/kg extrocet solution intreveritoneszlly. Urine
samples were aenin collecteld ot hourly iintervals for
the six hours. The volumes =nd pH of each sample were
measured «nd recorded. Tuey were then stored in Bijou

L : vt -
bottles for tlhe oni lysis of Wa , K and Cl .

anolysis or rin.. scuples

The urine swaaples were diluted suitably.

iecasurewient of Urine voluile

'Phe volumes of urime collected zt each hour interval



el

whed

were measured by meons of o produ. ted pipette with a
a rubber teat attached to its tin. Yrouor the volumes
obtoined the urine flovw rate vies actermined ond

-

colculated in terme of ml/ ks min,

lieasurement of urine nll

A pil paper was usecd to mezsure tihne »il of the urine samples
since the volumes cxcreted were not hign enougn to use

a pH meter.

: R . “j- .. . . .
4.3, Measurement of the Ma' and I coanceutration in urine.

A Pye Unicam atomic Absocrption spectrophotometer was

used to analyse.the ions. The machine wos operated
according to the instructions given in the manual.

The monoc..romotor bindpass wus adjusted =2t 0,.& nm. The
operating current for both ~a® and Y was 5.6 ma.

The absorbance of K© was taken at wavelength 7o6.5 nm

and that for Na+ was at 569 ni. The lamp current was within
the range of 5.5 - 20.0 mi. from the absorbaznce velues
obtained for both the ions they were coaverted to

meq/1l. after which the excretion rate of the respectiwe

ions were calculated. liecessary dilutions were made.

lieasurement of Chloride (L1 ) concentration in urine.

The Volhurd's metnod was used in the determination,

where an excess of gilver rnitrate solution was added
to the urine, =znd then back titrating the amount of

silver ion (agh) left‘unreaetgd with tae C17, using

thiocyunate (BCN™ ) solution in tihe presence of wcid

and with ferric ion ws 1ladicator.

017 (uriae) + ag (excess) = ag ¢l + Ag (unrezcted)

+
"

Az {(unrescted) + SCHT = Ag Ci



The difference between the volumes of 505 solution
needed to titrate a known volume of Ag+ sclution in the
absence of urine, and thet senme volﬁme of Ag+ in the
presence of urine, guve an ecuivelency between the conce
concentrations of H5CE™ and Cl” in the titration. The
concentration of €17, and hence its excretion rate in

the urine was then calculuted. (appecdix

Note: To obtuin a snarper endpoint in the titretion of

01”7, nitrobenzene was added ( vay onc Underwood, 1974 ).



3. RESULLS

Prom Louble 1, it 1o seen that the urine iFlow
rate/l;./min. for rats trested witi frusemide 1Ome/kg. was
the highest compared to tuhose treated witn distilled water
and the Orthosipnon slamineus extract. This is followed by

the urine flow rate of the extruoct treated rats,

for the excretion rates of electrolytes, it
was found that Prusemide treated rats have the highest
rate of Na' excretion/ke./min., This is followed by the
rats treated with distilled water, and finally those rats
treated with the extract. ror ¥¥ excretion rate, the PFrus
Frusemide treated rats had tie nichest rate., O. stamineus
extract treated rats came next, finally, it is followed
by rats treated with distilled water. The chloride (C17)
excretion ratez were aliost the same for rats treated with
distilled water and O. staminsus extract, whereas the C1
excretion rate for rats treated with Frusemide were markedly

high.

~r
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Data for urine flow rate of rets {treated

with control, standard and extract.

lbean + 5 o & o b,
Time (ml/Xkgz/min. )
(Hours) i
Control l Standard J‘ gxtract
IR R e e e e . S
0 DRUG ADwWwINISTRATION
1 0.106 + 0.03 | 0.498 + 0.19 | 0,126 + 0.02
2 0.034 + 0.03 | 0.120 + 0.02 | 0.076 + 0.01
3 0,101 + 0.02 | 0.125 + U.02 | 0,076 + 0.01
4 0.074 + 0,01 | O.320 + 0.37 |0.068 + 0,02
5 0.095 + 0,01 | 0.104 + 0.01 {0.056 + 0.01
6 0.064 + 0,02 | U.OG1 + 0,01 |0.058 + 0,02
b 0 ey . s e S e Sy e e o v e o o S e S At St s e e Bt T PR S ies e AT At D BOD M D D P W W VosS R S A T s Pl S o S ST W DA S P -
Dose administered:
Control (Distilled water) - tml/kg.”
s¥andard (Frusemide ) - 16 mg/kg.

Extract (0. stanineus)

- 295 mg/kg.



Lfable 2

Data for Sodium ion (Na') excretion rate of rats

treated with control,

-
wean & 5. el
Pime {mBq/kg/min. )
(Hours) |~~~ TTTTTTTTTTTTTTTTTTTT
control standard
S, S S S, e - - o e ot o
0 DRUG ADMINISTRATIO
————————— W‘---‘—'—_—_-————- S e S M s o S WA G S — S —
1 0.1&2 + 0,05 ©3.067 + 20.7 0.11
2 0,108 + 0,02 | 20.41 + 11.2 | 0.05
3 0.153 + 0.04 15.01 + 0.50 0.036
4 0.077 + 0.02 | b8.42 + 2.50 | 0.04
5 0.153 + 0.13 Je3Y + 4.02 0.07
6 0.411 + 0.30 Je24 + T.00 0.06
_________ S S -
Dose administered: .
Goatrol: (Distilled water) - cul/kKg.
Standard: (rfrusemide) - 10 mg/kg.
- 2390 mg/ke.

Extract: (0. gtumineus)

standard and extract.

———— s ) o D . e o O et et i ot ks s O]

—— " M s S S — T it o g vt e Gt st

e S S g S Bk PR S W S S W — - o

- D st (ot D (S T WD e Y Gt AP B P e e A 8 o ot e ke A\ S G O St o o S B o ) ot S e S A 4 o A e Ak PO e o e A o o PP . o - ey
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- .able 3

Jata for Potassium ion (K) excretion rate of rats

treated with control, standard and extract.

.—-—-—-—-—--.'r- ——————————————————————————————————————————————————————
el + SeMeiia
Time ‘ (/e /uin, )
L < B et E e T
Control standard xtract
bo o= sam e o gt s o 0 Gnte o s e S 402 Wt i Ld fn B = S A G i o S e St SO AT S D S ke . M{R0 e S St S i e et e D U S ) e e G -
-0 1.67 + 0.31 1.55 + 0.14 l.02 + 0.15
0 D UG A DL T 1L 0T RAYIODN
Po-eom 0 o 000 o @0 e r— —————————————— o . e e et e et St et St e et S [ S S e 4 e o e e et -
1 Bed + Hu52 lo.33 + 2.73 14.1 + 9.36
2 5.9) i lo _)k 13-75 | 3060 1] .OE) i 3089
3 J.91 + 8.91 12.15 + 6.02 f+19 + 0.34
5 J.16 + 4,87 11.35 + 3.20 594 + 1.55
6 o206 + 0,20 0. 11 + 2437 3.60 + 0.73
(...__....._..',l.. _____________ A o e e L __________________

Jose sdministered:

sontrol: (Distilled water) 6 ml/ke.
§ tandard: (PFrusemide) - 10 mg/ke.
¥ ixtract: (0. stamineus) 235 mg/lkp.
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late. for Chloride ion (Ul ) excretion r-te of rats

treated wi

Time
(ilours)

> 2t i s e ot o s et st

th control,

bt et ot S G e ot it e Pt A ot e . S

DRU G

1.90

0.91

Dose administered:

Control:
standard:
pxtract: (

(bistilled water)

(Frusemide)

0. stamineus)

stondard and extract.

A DT

1ul/ ke,

- L.

Lwean 4+ [)‘Q»ij.‘t‘\‘-.
(mba/ke/min. )
i T n
standard Extract
I NI STRATIODN
5J.19 + 1v.20 1.93 + 0.04
19,03 4+ .10.70 1.50 + 0.33
12.74 i U-lU 1.20 i 0035
(36 + .30 .27 4+ 0.31
U.04 + 6,85 | 1.55 + 1,00
__________________ #——;—_—____—___q

U ng/kg.

296 mg/le.



Granh showing the urine flow rate of rats
after administration of distilled water (& ml/kg).
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Fig. 1b.
Graph showing the urine flow rate of rats
after administration of Frusemide (10 mg/kg).
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Graph showing the urine flow rate of rats
after admini.tration of O.stiamineus extract (29omg/kg).

I

]
P
3
SE 0.1 T 11 ]
0
dl E .l.
AN
mw T T
F‘é i 1
0.0t —}~
ol
1 T
1 XL
o . ’ )
- 1 ‘2 L.
con%rol > 4 >

Time (ilours)



fMig. 22a.
Greph showing the sodiwm lon (uu+) excretion rate of
ats after aduwinistration of distilled water (8 ml/kg).
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Fig. 2b. Time (ijours)

Graph showing the sodium ion (Na+) excretion rate of

o . .

+ rats after aduinistration of Prusemide (10 mg/kg).
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Fig.2c.

Graph sihiowing the .Jodium ion (wa¥) excretion rate of

rats after adidinistration of O. stamineus
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Pie. 3a.
. , N . . . e X
Graph showing the Iotisslium 1o0n (I7") excretion rate of
rats after adpinistration of distilled water (& ml/kg).
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pig. 3b.
Graph showing the Potassium ion (™) excretion rate of
rats after administration of Frusemide ( 10 mg/kg ).
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Greph suowing the Totnesiwe ion (K') excretion rate of

rats after administration of 0. staunineus extract(23omg/kg).
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Tig. 4a.
Graph showing the chloride ion (¢17) excretion rate of
rats after administrotion of distilled water(8 ml/ke).
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Pig. 4b.

Graph showing the Chloride ilon (317) excretion rate of

nime  ( hours)

rats after adwinistration of srusemide ( 10 mg/kg ).
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Fig. 4c.

Graph showing the Chloride ion (C1l7) excretion rate of
rats after administration of (. stamineus extract(296 mg/kg)
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Data for urine flow rate in Gontrol exppriment

- ———— > — ——— 0ot " o b

Time - Urine flow rate - o
iiean + S.51

(Hours) (ml/ke/min. )

Rat I } Rat IT | dat III| Rat IV

-6 0,02 | C.0LE | 0,026 L UG.022 0,022 + 0,003
b e e T RS DU [ L ______ ]
0 Distilled water cduinistration (& ml/kg)
1 0.UL24 | 0.6 | 041250 | 0.1202 | 0.3008 + (5 114
2 V.0453 | U.1d s34 | 0.041o | 0,033 | 0,0910 + 0.034_
3 0.1282 | 0,0627 | 0.10¢3 | 0.1000 | 0.1013 + 0.024

4 |0.0bz4 [0.0206 | 0.0600 | 0.0660 |0.0743 + 0,007

5 0.1007 [ 0.,09.6 | 0.0910 C.0409 [0.069T + 0.013
6 0.1096 [ 0,0716 | G.OTHO 0.0606 |0.0793 + 0.018
_________ JL———————JL—————-—-—_ L.—.——-.—.——.——J ..-.————_-_.JL_—_—__.__.__—_-_._J

Data for urine flow rute in Frusemide experiment.

Time Urine flow rate hean + S.8
(Hours) (ml/ke/min. )
b e e s e o o e o e e e e e e e o e e e e o
Rat I dat IT iwat II1IT | Rat IV
———————— .JL.-—-—-—-———-—w-—--—-—-—-——-—-— e st s o i ot btn o o i e M R e et A it Pt S e ikt P S e SR i STE S St S M o
-0 k0.0BlU CeulcO S VRNAY) 0.0270J 0.021 + 0.003
_________________________ RN I GOy
0 Frusenide adainistretion ( 10 mg/kg )
alalal bt ld I— [T r ————————— fom e
1 0.7424 | 0.4116 | G.2317 |0.00u6| G.49L1 + 0.194
2 0.1960 | 0.1706 | 0.1246 |0.1333| 0.1712 + 0.026
3 0.1060 0.1204 | G.1C09 0.1733] G.1207 + 0.023
4 0.091G 0.1405 | G.0961 | 0.0933| 0.1057 + 0.021
5 0.1212 0.1104 | v.Cuu2 £.1007] L1040 + C.015
O 0.0309 0.0GO} 0.07060 0.0800 | 0.,0603 + 0.007
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Data for urine flow rite 1a 0. wiomineus extraet experiment.

bt it i e it O A A G G G LSS gy S P S

gat II | rat IIT [at IV
To.024 | 0-020 | 0.027 | 0027 « 0.02c
etemineus exbract sdministration (296me/kE) |
[ 0.1026 | 0.1015 | 0.036% | 0.1266 + 0.024

O.1457
2 0.0991 | G.0940 | C.0YSY | L.Li23 | 0.0329 + 0.006
3 G.0val L0769 | G.0L0L T G.0829 | 0.0762 + 0.007

4 0.0932 | 0.UnL2 C.0454 C.C. 22 0.001t + 0.020

Time
(llours)
-0 0,031
0 O.
1
) 0.0
6 O

0.053 | G.0404 0.0553 | 0.0564 + G.G11
0.0340 | 0.C203 0.0:04 | 0.0536 + 0.008
_________ = ]

Urine flow rote Kean + 3.8,
N - N L ] N
(miq./kg/ain. )
________ e e e e e o e e

. o s o a2 an | = v ROy o R e - e b o § s ot A e L b b o - = T On A e and At S ]

1,31 2,16 1.72 l,01 + 0.37
___________ ]

d woter cdmiunistration (8 nl/kg)

o =

Time

(Ilours)

________ W
""6 1‘

_________ S
1 1.62 2 3,20 [ 2,11 2.17 + 0.65
2 O 50 1.3 1.27 1.30 + C.21

3 1.17 2487 1.3¢ 1.1 + 0.54

4 l. (.J.(U :l..l(.) U.ké/ 0095 4 Oola

5 0 Culd Co ¢ 1.73 + 1.47

o) 2

Urine tlow rute nean + 5.l

(111/1ce/min. )






