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ABSTRACT | R

The Effect of Interaction between promethézine

hydrochloride and chloroguine phosphate on their

abgsorntion from the rats! put was studied using the
technique of Doluisio et al., (1969), o '_g
Chemical Interaction between chlornquine phosphate and

1

promethazine hydrochiloride was obgserved In vitro.

Promethazine hydrochloride (45 mg) added te a solution
of chloroquine phospiate (225 mg) gave rise to a *
yellewish green soclution and later a precipitate

{(M,P., 206'0) was formed, The latter gave pesitive

result for halogeuns.,

¢

Chloroquine phosphate (Bjugfml) added to promethazine
hydrochloride (5}J&/Ml} decreased chloroquine (47 %)
and promethazine (32 %) U,V, characteristic peaks at

344 nm and 249 nm respectively.,

Promethazine hydrochloride (S/pg/ml) added to 3
Chlorequine phosphate (2ﬁjug) resulted in a decrease

in Chloroquine (94 %) and promethazine (82 %) ;

concentrations,

Chloroquine phosphate (5);3) added to promethazine
hydrochleride (25 pg) profoundly decreased the U.V,
absorbance of both drugs by 82 %,

(wi)
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(10 mg}.

When chloroguine phosvhate (50 mg) was administered
with promethazine hydrochloride (50 mg) In situ, the *
absorption of the former drug was reduced by 9 % atso

the end of 50 minutles., 1%

Concurrent administration of promethazine

hydrochleride (2.5 mg) and chloroquine phosphate

(45 mg) meduced the extent of Chloroquine absorption
by 18 %. g

Promethazide hydrochloride (1 mg) administered with
Chloroquine phosphate (20 mg) led to 20 % reduction

in Chloroquine absgorption,

Chloroquine phosphate (2 mg) administered with
promethazine hydrochloride (2 mg) reduced the extent

of Chlorequine absorption by 33 %. RN

Prowothazine hydrochloride (1 mg) coadministered with'.
chloroquine (2 mg} resulted in 32 % decrease in

amount of chleroguine absorbed. !

Administration of Chloroguine (5 mg) and promethazine
(1.25 mg) led to 39 Y\ reduction in Chloroquine o

abscrption. i i

In the doses studies, the most pronounced reduction in

Chloroquine absorption (46 %) cccurred when @ E {:i

i
chloroquine (2 mg) was coadministered with promethazine

i

i

. it
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The data suggest ciemical Interaction between

" chloroquine phosphat: and promethazine hydrochloride,

When the two drugs were present in high concentration
in solution double vccomposition reaction probably
occurs Tia charge transfer complex formation l?ading
to the formation of urumetbazine'phosphate which

was precipitated, Tﬁis ig supported by the positive

test for phosphorus;

The determinants of the intefaction both lg'vitrﬂ
and In situ seem to be the ingtial concentration

of the two drugs; the ratio in which they were

.present, and the post-administfation time In situ, .

(viii)
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Chapter 1

PHYSIOLOGY OF THE \SPROINTESTINAL TRACT (GIT)

I'he three major comnoncnts of the gastrointestinal
tract are the stom=:c , suall intestine and large

‘intestine or colon,
The_ Stomach:

The stomach acts .:s o storage organ for food.
The oxyntic cells in uhe stomach produce and secrete
hydrochloric acid to o pH of about 1. Secretion of
acid is stimulated vin the vagus nerve in response to
the thought, sight and smell of food. The antral
mucosa secretes gastrin which directly stimulates acid
secretion in responsc to mechanical stimulation Wy
food in the antrum or chemically in response to amino
acids present in fooc¢ (Drvenport, 1973). Gastric pH
may be raised as high as 5 after consumption of normal

meal by healthy individunls (James and Pickering, 1949),

The secretion oI bicarbonate by the surface
epdthelium of the gastric mucosa prevents its digestion

by acid pempsin., (Goyner -nd Heylings, 1979).

Peristaltic wave oripginnting from the stomach
propels a small part of the stomach's contents at
regular intervals through the pyloric sphincter into

the duodenum and small intestine.



The Small Intestine

The most important funciion of the small intestine 1s
absorption of water, salts .nd food. The physicochemical
properties of substances detemmine their ability to pass
the intestinal membrane, Livid solubility determines the
ease with which substainces piss through the intestinal
membrane, Water soluble substances do not pass through
the 1lipid membrane but rather through water filled pores
which exist in the epithelium, These pores are of
limited size and therefore, moleculag size or diameter is
of importance, The bigger the ma2lecule the more
difficult its passage through the pores. Since the pores
are believed to be elecirically charged, the electrical
charge on the molecule will also have an influence on the
rate of transfer, Thus, highly charged molecules tend
to pet across with greater diificulty than neutral or
uncharged molecules, 3ince many comporunds are partially
solubie in both lipid and water, the partition coefficient
which is related to their degree of solubility in these
two phases will influence their rate of absorption., Some
substances are transported across the membrane irrespéctiVe
of their physioochemical properties due to the presence
of specific active transport mechanisms, The intestine
possesses enormous capacity for absorption due to its
length and the fact that each epithelial cell is itself
covered with innumerable microvilli which increases its

surface area (about 4500 mz, bLavenport, 1966).
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The Large Intestine (colon)

Reabsorption of water prcdominates in the celon,
Secretion of the colon is alkaline due to the secretion
of bicarbonate in exchange for chloride. Bicarbonate
neutralizes the products of fecal fcrmentation., The
secretion contains no enterokinase, invertase, lipase
or trypsin, Lysozyme 1s present,

‘o hormonal centrol of colonic secretion has been

identified (Davenpnart, 1973).

Drug~Drug Interactions

In the treatment of many discases the use of
combination of drugs is the rule rather than the exception,
This polypharmacetherapy vrovides avenue for drug-drug
interactiens te occur,

Drug=~drug interactions cccur with a variety of mechanisms

which may be broadly subdivided into:

(1) Pharmacokinetic drugedrug interaction.

(2) Pharmacedynamic drug-drug interaction.

(3) Misceallenous interactions, To this group belong
interarctions whose mech:misms are not known (Nies,

1974) .

A B e

during absorption, metaboligm, distribution or excretion
and may result in more or less drug/active metabolite at

site of action.
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Drug Abserption Inlcivnictions: the sral route is the

..............

commoncst, most convenicail ~nd vreferred route of
adr inistration of drugs, I teraction of two or more
diugs can occur along Liuwe len; th of the gastrointestinal

tract,

Drug absérption inceracticrs may be due to the

rollowing mechanisms:

a, Changes in physical provcrties of gastro intestinal
contents.

b} Lffect on mucosal pormeaiility and active transport.

¢, Alteration in gastro intestinal blood flow,

d;, Effect of first pass -elabolism,

e, Change in pH of gastr» intesgtinal fluids,

f) Alteration of gastric cmptviug,

g) Change in gastroint.:stir:l motility.

h) Physi:oehemical intcioaction: along gastrointestinal
tract.

i, Interference with active transport.

J) Unknewn mechanisms (.ieuveica, 1979).

..........

Contents,

e A e e e e—

The volume, compogsition, viscosity and osmotic
pressure nf gastraintesiinal :ceretions may be affected
by drugs leading to altorat.on in the deagregation,
dissolution and diffusion rales of other drugs (Levy and
ltao, 1972). An example ig tle reduction in absorption of

f=1 soluble vitamins (2,D,".) Ly use of mineral oil »r

------
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lucosal permeability nuid aciive transport

R = W

Malabsorption symdrs ¢ o, be produced as a result
o toxic effect of neomycin, fara-aminosalicylie acid
(FAs), and colehicine on inlistinal mucosa, This may lead
vo reduction in the absorption of digoxin, iron, folate
znd vitamin 812. Malabsosption of vitamin 312 has bheen
tcgteeted in patients heiay treatcd with biguanides or
anticonvulsants.,
Some drugs such as metnyldeps ond levodopa are thought to
be absorbed by active traasport from the small intestine,
Chemically similar sulstacc.s my compete fer the same

carrier systems

..........

Changes in blood flow may alter the rate of drygg
absorption in isolated orfrncs in animals. However, it
nas ot bhnen reported vaerer drug=induce changes in blood
flow modify absorption o othur drugs to a clinically

significant extent (!leuvonen, 1979).

DR ——" S

Firs‘_pasa metabolism: .iany Drugs such as propranolol,

alprenolol, verapamil, lirmocoine and chlyrmethiazole
ulidergo extensive first pacs wcetabolism and the fraction
reaching the systemic circulat:on unchanged may be very
smalls Antiepileptic or simil:r enzyme inducing drugs can
reduce the avaiiability of druys with high first pgss

metabolism,
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pH of the gastroiniestingl {luids: For many drugs,

pl' induced changes in dissoluciovn and pastric emptying
nay be more important t.u:n effect on ionisation., Changes

FPH may affect the n%te tut not the extent of abserption

if the drug is not acic Laile e.g. aspirin (Neuvonen,
197¢).

Gastric Emptying. 1 sune cases, the rate of
grstric emptying detemii ¢y ithe rate of drug absorption,

Dmupgs with antichelinergic properties, narcotic analgesics,
aluminium hydroxide e t.cs may reduce whepreas metocleppramide
moy accelerate the absor:tion of other drugs taken
concurrently (Gothoni et al., 1972); Nimme et al., 1975;
Turtwitz, 4977)s A decrense in bica7ailability of

levodopa and penicillias; may occur (due tc inactivation

or metabdlism in the stosuch. if{ gastric emptying is

delayed (Nimmo, 1976; Frescoit, 1974).

Wil % S S @ e

Beerman and Grosclil..s yeGrind (1978) reported that
oral propantheline decre:ces t© - rate but increases the
ewtent of absorption of "isdrochilorothiazide., This
observation is attributed to tiie effect of propantheline

on sastrointestinal motility,

Thysicochemical interactioun

Drugs do not compete with oue onother for passive
Jiffusion since it occurs nlong the length of the

cestrointestinal tract. | o.ever, many drugs can physieally
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- of the antibiotic by 50 % (Hussar, 1975). Magnesium

'Intergctiong occuring during distributiocn.

l :

P 3

interact in the gut to make them non absorbable. For : ! E .

' example, cholestyramine binds a number of drugs if they are

present simultaneously in the intestine, There was lack of
effect of thyroxine when it was admindstersd concurrently b
with cholestyranine (Morthoutt et al, 1969). Kaolin inhibits

abgorption of lincwmycin (Wagner, 1968). Bimilarly, antacid

- may reduce the abgscrption of benzodiaZerines through the

same mechanism of adsorption (Shader gt al; 1977). . 5
Adsorption by clay-pectin antidiarrhoezl mixture significantly _
reduced the rate and extent of absorption of promazine. : jEr:‘
Similarly, magnesium frisilicate decféanes both the rate ahak

extent of nitrofurantoin absorption (Naggar and Khalil, 1979)s

- | 2+~ | S T
Multivalent ions (e.g. al}", Ca , Mg2+, Zn st and-FeZE')-

possess high affihity for tetrascyclines.. ;g'vitro, they'l g

‘rapidly fOrm fetracyline metal compleXes many of which are

- practically insoluble. Ferrous sulphate tablets ingested

simul taneously with doxycycline greatly reduced the absorption

trisilicate increases the absorption of bishydroxy coumnarin

" propably via formation fosoluble bishydroxy coumar in-magnediun

trisilicate chelate (4mbre and Fischer, 1973) .

é é_ﬁif

Some drugs are usﬁhlly transPérted in the plasma bound

¥

to plasma proteins particularly but not exclusively bound t0

albumin, The bound fraction is pharmacologically inert and
the therﬁpeutically important concentration is that of the

free unbound drug which is in dynamic equilibrium with the

.
N
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bound protein moeity. H8Risturbance of the equilibrium nay

lead to clinically important changes in the free active

agent., Sulphonamides, salicylates and phenylbutazone by

compe ting for drug binding sites on albumin will displace
& number of albumin bound drug and increuse the concentration
of unbound active agent. The toxicity of methatrexate on the

gastrointestinal truct ond bone noarrow may be emhanced by

protein disgplaccment by sulphonnmides and salieylates

(Dixon, 196%}.

Wuinacrine is extensively bound in the liver whereas

primaguine locglizes in the liver, lung and brain,

Concommittunt admingtration of the two d~ugs raiscy the i
plasma primaquine concentration 5 — 10 fold and its rate of )
disappearance from the plasm~ is markedly reduced

(@usrod gt al; 1948). }?

Thes, guinacrine e¢nhances the tozicity of primaguine by |
~ltering the metabolism and distribution of primaguine in man.
Premature infants possesg . dufecetive conjugnting system %
regponsgible for coupling bilirubin with glucuronic acid.

Their blcod~brzin barricr is also more permenble to

bilirubin. Xernicterus results if bilirubin centers the ko
brain (Jilvernon and Andersen, 1956), Sulphonauides can b

displace bilirubin from protein binding sites and thercefors ‘

3 P
H I
P

their use is contraindicated in promature infants.

Drug intergetion occuring at gite of mebtabolisay

Drug-drug interacstion ot site of metabolisn may be as

a result_gf enazyne induction or inhibition.




Inhibition of metabolising cnzymes

One drug moy inhibit the met~bolism of another drug or
of ~ horumone, ncurotransiitter or other cndogenous compound.
Bxomples include accumulation of acctaldchyde caused by
disulfir~.a in the prcsence of ethanol; inhibition of
oxidntien of monoaming by wono.iine oxidasc inhibitors,
Isonizzid (INH) inhibits the hydroxylation of phenytoin and
sinul taneous adwinistration of both drugs con cause toxic
regactions to phenytoin (Kutt ¢t al.; 1970), iowever  this
toxicity manifest itscelf predowinantly in slow acctylators
of 1M (Kutt ¢t gl.; 1966). The nctabolisu of tolubutapjide is
reportcdly inhibitcd by bishydroxycouaarin, chlorauphenicol
and phenylbutozons, dlthough souc of these drugs uay displace
the hy oglyvceuic ogent from albumin binding sites, the zctual
interaction is believed to be duc te inhibition of drug
me tabolisim (Rowl-wud, 1974). 4alcohol ¢ither stimulates or
inhibits the nctivity of hepatic enzyuncs depending on the
prevailing circuustnnces at the tince of ~duninistration,
Chronic ~lcoholics show decre-scd sensitivity to sedative
drugs. Incre-sed rate of met-bolisn of toluhtrcide, warfarin
and phenytoin wns nbserv.d in alcoaolics and may explain tha
decrcase in testosterone levels ssociatcd with 2lcohol
consunption (Hussar, 1980). Howgver, acute ingestion of
alcohol by nonalcoholic individucnls may cause inhibition of
hepatic enzyues, This uay be responsible for the enhanced
sedative effect of scdatives duinistered togother with
alcoholic beverage by individuals who are not 2lcoholics,.
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Induction of drug aetabolising enzymes by one drug nay
result in acceleorated inactivation of: another drug that is
uetabolized by the 8ae enzyuae sysbtei, Rhenobarbital is the
uost widely rucognised and one of the miost potent of the
inducing ngeats, but chronic use of other barbiturates,
phenytoin, griscvofulvin, glutethimide ond alcohol con also ﬁ
induce adiecrosoual onzyues. The dogrec of enzyme induction is

reperted to be undor genetic contrel {Vesell and Page, 1969).

Increaged netnbolisn of steroid horioncs by phcm;riﬁoini N
or Phenobaxrbitone has resulted in cbnorumnl dexanethasong
suppression test for cashings dizcise and diminished stercid
effect in steroid treated asthuatics (Brooks gt al., 19?2).§
Rifonpicin has also beon shown to induce hepatiec aixed function
oxygonsaw enayues snd because of this it interncts with
several drugs including oral contraceptives (Hockefink et al.,
1973), hypoglyceaic agents (Zilly ¢t al., 1975) and oral
anticoagulants (O' Reilly, 1974). The eifceetiveness of

prednisolone is considerably roduced in the pregence of |
rifoupicin., Since both drugs unay occassionally e indichted .
in trentuent of severe tubsrculosis, it has been swigested - ‘
that an nlternative $o chonging to othor chewotherznpy would

be to ot least double the doge of prednigolone if rifaqpisin
is 0 bo aduwinistered concurrcntly {(Mcallister and Tho..pson,
1983). RiZzupicin has s2lso been shown to reduce piiglin
digitoxin levels due to enzynie induction., A4As a reosult of ﬁ
this, acute cardiac failure and pulmonory odena develo.-ped.th
To prevent this, digoxin, which is not netabolized by tho

liver is prefered (Zilly ¢t al., 1977).
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signg of folate deficiency (Weynolds, 1976), and an | | §

increase in the incidonce «f attack has been observed |
Tollowing folate replacenent (Peynolds 1971), Reduction of
serum concentration of anllcoovulsant drugs as has becn .
demcigtrated for prenytoin hag been advanced as a cause fori
the increased fit (Baylis et al,, 1971). The effect of some -
drugs may be decreased in individuals who are heavy smokers;
This may be due to increased hepotic enzyme activity
resulting from the action of polycyclic hydrocarbons such

as %, 4~benzpyrere which are present in cigarrette smoke,
Drugs that are likely to e affected include chlprpropamide,
chlordiazepoxide, diazepam, propoxyphene, phonacetin and
theophyllinef Increascd clearance of caffeine by smokers has
alzo been ghserved, Thore i1s erhanced risk of toxicity when
oral contraceptives are uzcd by women who smoke since smoking
markedly increases tine risk ol serious cardiovascular effects
(e.gs myocardial infarction) especially in women over 35

yvears of age (Hussar, 1930). ok

Drug interaction occuring during excretion

¥

One drug may block the renal excretion of another drug
by competing for the same tubular transport system. A

typlcal example is the inhibition of penicillin excretion

by probenecid thercby increasing penicillin plasma level

(Hussar, 1980Q). | _ fj
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There is ennanced hypoglycenic effect when phemylbutazone
iy adrinistered with acetoliexwides This is because the
active metabolite of acetohexanuide, hydrnxyhexanide competes
with phenylbutazone for tubul: r seccretion, This leads to
accunulation of hydroxyhexamide :nd therefore increased

hysoglycenic effect (Field et al., 1967),

ihe elimination of frusemide involves both renal and
wn=rcnal routes (Cuttler et sl., 1974). Renal excretion is
gre~ter than glomercular filtration rate (GFR) and since the
drug i. extensively bound to plasm. proteins, it is postulated
that tubular secretion is the major type of transport
(Calesnick et al.; 1966). [Irusenide is an organic aqid and
thorefore it is possible that similar comperunds may interfere
with ity lubular transport or its diuretic action er both,
Provenccid was otserved to reduce rcnal elimlnativn of timisemide
in man with only a mild impairment of its diuretic activity. It
was cuppested that tubular roatior tian plasma concentratien of
Jrusenide is the main deterniunnnt oi its diuretic effect

{(Vonrruri et al.; 1977)

Propranclol hasbeen shown Lo reduce lidocaine eliminatiorr in dogs
(Bronch et ale; 1973) and in awian subjects (Ochs, 1980). The
faco thet lidocaine pessesses n narrow therapeutic index prompted
Conr.d and his colleagues (1923) to study the effect of
adninicirotion of metoprolol »nd propranclol on lidecaine
elimination in healthy subjedise ‘iTiey concluded that metsprolel
and propranolol reduce lidocaine elimination significantly

and urge caution when Lidocaine is given to

oauionts who are receiving }.--bl-’n:kcrs.
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They commentcd that Lidoccine toxicity might result more
rerdily from the combiinstion than when Lignocaine was

used alone,

Diphylline is a melhylxrnthine bronchodilator with a
very short biological halid life due to elimination by active
tubular secretion., The concomittant administration of
probeneid (1 g) led to a prectical dphylline dosage schedule
in aminophylline sensicive patients or thuse incapacitated

by tieophylline gastrointestin-l side effect (Jarboe, 1983),

Guanethidine=-quinidinc combination resulted in increased
toxieity of the latter dru. dve to impaired elimination
(Schentas gt al,, 1985.,

Fhrrmacodynamic drug-drmi ' .i-raciionsg

Hlcoholesedatives: tTuore ii increased central nervous system

depression in individiu 1. being treated with sedatives or other
depressant drugs when they consume relatively large amounts of
~»1lecoholic beverages to ihe cxient that such combinations have

proven fatal in some iudividunls (Hussar. 1980).

General anaesthetics s .nsitize the myocardium to the
srrythmogenic actions o cotecholamines, jB—adrenergic
blocking agents may m sk che signs and symptoms of
hypoglycemia and dinabcotic patients taking propranolol may thus
fril to note reactions Lo insuliin or oral hypoglycemic agents

in time to prevent danrcrous consequences,
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In addition, Be-adrencr ic blocking agents block
compensatory mechanismz such ns glycogenolysis thus

further compoundin;; thc problem,

Many patients beins tronted with an antipyschotic
“gzent such as chorprom zince mav also be piven antiparkinge
sonian drug to control cxtrapyranidal symptoms that
mey oceur. Furthermorc @ nupmber of psychotic patients may
be depressed and a tricyclic antidepresent such as
amitryptyline may be added to the therapy. Since ¢ach
of these agents posscs ~nticholinergic activity, the
ndditive effect may Lo-d Lo the development of side effects
such as dryness of thc wouth, blurred vision, urinary
retention, constipniion nd clevation of intraocular
pressure, Moreover, it hns been observed that excessive
anticholinergic effcei c¢rn cruse atropine-like delirium,
particularly in pgeriniric poticents. This effect may be
misdiapnosed for incro-se in psychintric symptoms and may
lead to increasing the dosnpe of the offending therapeutic
arent (Hussar, 1975, +L 35 rvported that aminophylline

-ntagonized disnzeprm scdation (Stirt, 4981). This prompted

& stUdyﬂof the interaci '« PG e itgmay serve as a possible
ontidote for diazepaﬁ over fooa-c (Avidson et al,, 1982).
It was observed that tie re: orse to aminophylline was
prompt and seemed not ‘o he nusociated with eny unpleasant

arousal effect,
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It was sugpested Lbhoi e interaction holds out promise that
comparably low doses of sminophylline may provide safe

~ntagonism to dinzepui vaedotion,

Cimetidine exn:. 'r-tes the norcotic effect of

mecthadone. (Sorkin -md Cprwn, 1983),

The "norepinephrine pump® which physiolorigally transports
norepinephrine into tww norve ending can be blocked by
tricyclic antidepres8:-mis, Cusnethidine also depends on

this transport system “or its transport to the nerve endings.
therefore, its action c-» b blocked by tricyclic antidepress-
ants such as amitryptylivrec, nortryptyline, desipramine,
doxepin, et.c., Thus, ii -u-necthidine is added to a

rogimen which includes tricyvelic antidepressants, the former
d¢rug will not have ~ny effeei, This may result in increase
crterial blcod pressure 1. protrentment levels in hypertensives,
The interaction could :vsuldl in ccrebrovascular accident or
oven death in patienits wii! severe hypertension (Mitehell

et aly, 1979). It his 2lso beer reported that chlorpromazine
in doses of 100-400u; < v blocks the norcpinephrine pump and
can therefore reverse chc offcets of puanethidine (Janowsky

1. nle, 1972).

Fiiscellaneous drug-druy; intercction,

This include intcractions whose mechanisms are unclear

or unknown,
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Considernbly, less w.rf rin is nceded to lower clotting
f~ctors in the presence of clofibrate, 4 and L-thyroxine
rnd annbolic steroid: . o wse ¢rupgs ¢nhance the catabolism
of clottines factors, [ 1l intepraction between warfarin
nd these druss thore e ro ~liuration in warfarin kioetics,

but haemorrhage has oo rcported (Hussar, 1980),

A diminished tuberculost-tic effect may occur if
Foruninosalicylic acid (Pr) is -dministcied together with
rifampicin because this cruses delay and decrease in serum
lecvels of the latter tu; . An interval of 8«12 hours is
recommended if the (wo ru 2 ore to be administered

concurrently (Fomer, 147!),

Bactericidnl amiiuiotic shoul@ renerally not be
tdministered concurracn: « wiith bacteriostatic agents.
This is because bacluricic il drws (e.s penieillin) act on
miltiplying bacteria vt re moking new cell walls to exert
. lethal effect, 1If . boctiriostatic agent that stops cell
multiplication is aduinietercd conecurrently, the penieillin
durivative cannot creri boctericidal effect because the cells

»re no longer multip'ying,

Lithium is well c-tnblished in the treatment of mania.
Corbamazenine has also boen shown to possess antimanic

properties,
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“hsudry and waters (1963), recorted a case of mania in

vidclh: carbamazepine wac usec ag adjunct to lithium, The
patient developed neuroco=icily wilen carbamazepine was
co=ndded to the treataent, don i1te plasms concentration of
toth drugs being within acce iou therapeutic levels. In

a tuwoephase study, the withors Lroved that the

neurctoxicity was due to Litlium carbamazepine interaction,

Frobenecid was reportcd Lo improve the antiinflammatory
effuets of indomethacin wikthouy increasing side effccts

{;-I‘OO}‘.S _e_'t_ _F:ll-, 1975)«

tminoglycoside antibioliecs, and polymyxins may
enhance the action of cuiure or othuer neuromuscular
junction blackers (Kabins, 197Z)e This can result in
prolonged apneea in post-oocrative patients or in

difficulty in managing naticets with myasthenia gravis,

--------

These include mild ru:d tirnsient headache, visual
disturbances, gastrointestinsl upsct and pruraitis. It
may cnuse discoloration 2¢ il beds and mucous membranes.

e major untoward effecic -1 pruritis and gastrointestinal

discomfort (Relle, 1930,

FPruritis or itchins is o physiologic or sometimes
prthologic symptom whiclh: occure in responsc to a nild,
irritative stimuli of the + in, Itching is produced by
andequite stimulus of C and probnhly A deltn fibres in the

supcrficial layers of the skin (winkelman, 1982), A number
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of mediators of inflamunatior lmve been found to have an
.
effuet on pruritis notahly histrmine which is present in

nost ¢cclls (Lewis, 1927,

Crloroquine-induced pruritis may have a racial basis,
A study of the mccurence oi (1. pruritic reaction in 129
neproid, 53 causasoid, 23 Ilndi-n, 29 african albino and
3 nfro-caucasoid repondc.is, wis reported, (Osifor, 1982).
Pruritis during antimalar a: th rapy was reported by 67.76 %
of the negroids, 5.6 ¥ 0. e crucaseids, 13 % of the
indiens, 34 % of the ~fricun -lbinos and 12.5 % of the
afro-caucasoids. This implicg -t negroid and others of
negroid extraction including slbinos arc significantly
predisposed to have pruritic rcaction to chloroquine more
thon indians and caucnzinns, The authers suggest that
melanization of the skin -y net be the sole determinant »f
ti:e occurence of the rcaction 1:d that racial differences in
the integument might contribule to the apparent differences

in the pruritic reactivity to clilorcquine,

In a related study, Olatundc :-nd Cbih (1981) observed that
the itching reaction did aot cunform to simple clinical
patterm. They suggestud a pharmncogenetic basis for the
ci:loroquine induced itchin . Lec:vse of its rarity in other
environments., Shae and lornord (1963) tentativ:ily suggested
“hot patients prone to develop chiloroquine pruritis may have
o slower rate of chloroquinc metsbelism, Ancther

investigatioa (Olatunde, 1971) reported that patients who
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vicre susceptible to chloroouine induced itching had
sd:vificantly higher counc. 1.t on of unchanged drug and
lowur concentration of w:l-lwliiics in their skin compared
toe skin from other paticots indicating that incereased
li:;:tility for this pruritis wibi be nssociated with leower

rotes of chllorrquine metnbolisn,

Aims and objectives cf the Project

...... - ORI TR RO TR I . S S

Clinically, many paticats suifor from allerpic
pruritis follewing ingestion of cilloragquine, It is
therefore a normal practice to prescribe an -ntihistamine
to reduce the severity of the -llerpic pruritis induced by
chloroouine, It is not lnown vhcther the antihistamine
offects the bioavailabi ity of chloroquine to any
sigmiiicant extent which a-y indicate modification of

dos¢s of the drug during onl-ri-l chcocmotherapy.

It is therefor. the ohjective of this project to use
the }n_situ technique o wluisic et al.; (1969) in rats to
study the effecet of prencal~2inc hydrochleride on the

absorption of chloroquiae piwssinle in the small intestine,



MATERS %1, A [/ETHODS

Ze1 unterinls

0

imals: Albino et (lnur strain inbred in our
Freulty's aniwmnal house, woipudng 150 - 200 go 7nd 4 - 5
month old.

(R)
Drugs: Chleroquine phosrhte (Delagil) containing

100 mg per ampoulc of 2 ml {£gyg Pharmacochemical

Vorks, Budapest, :linunrvle

- L)
Chlyrequine phosp. .ile rowder supplicd by Department of
Industrinl) Pharmacy ~:d Mu-d ity Control, Institute of

Health, A.B.,U,., Zurin, Dipgeria,

Chloroquine piousphoate injection (30 ml) containing
equivalent of chloromi ine bose B.P, 40 mg/ml,
chlorbutol 0,5 4, poiussium mnctabisulphite,

hydroguinone (Helm Pr:rasccuticals GMBH),

Fontobarbitone sodlws injceticon (Swgﬁtal)(R)

Monufactured by May nd Bokoer, Gresat Britain,

Iromethazire hydrocinleridc injection B,P, (Pipolphen)(n)
containing 50 mg pronctrnarzivie hydrochloride in cach
ampoule »f 2 ml (%gyt 1! rurcochemical Works,

Mdapest, Hungary).

Silica gel BDH cheiricid: :uoducts No, 15056, made in

Ehgland.
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All drugs wero purchescd except chloroquine
phosphate powder wilch wes Mindly supplicd by the
department of Industrisl Fi-rmacy wnd Qunlity Contrel,
Institute of Health, Ali-du Belleo University, Zaria,
iiperin, All chatdicols uowd wore reagent grade ualuess

otherwise specifi-d, All reolutions were prepared

Ehysiological Buffer Solulion

Phesphatce buifer (pi 6,5) was prepared by weighing
neceurntely sodium dinydroren phosphate (7.3 g), disedium
ltydrogen phogphate cuoace iiydreote (7.2 g) and sodium
chloride (5 ¢) and mrde v 1o onc litre with freshly
prepared distilled woter, The pH was determined

using a pH metcr previously celibrated (Phasmaceutical

=]
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2«3 Calculations and Sictist cal analysis (Appendix 2.3)
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Assoy _of Chloroguine Piosgpiic snd Promethazine

....... P—

hydrochloride

Chloroquine phosph~te < nd promethazine hydrochloride
used in the study were nesoy.d to nscertnin whether they
conform to British Phari.copocis (E.P,) requirement with

respect to content of nctive ingredient,

To a volume equiv~) ot to 25 mg promethazine

Iydrochloride was added sufficient 0,01M hydrochloric acid
(iCl) to produce 1C0 ml, 10 ml of this solution was further
diluted to 100 ml with O,01M HC1l; 10 ml of this solution was
ap~in dilutcd to 50 ml wi.h 0,01 HC1 and the absorbance of
the resulting solutiom wns moessurced nt the maximum at about
249 nm, The content of C17”?un25' HC1 wns calculated taking
910 os the value of A (1 .., 1 cuw) at the maxima at about

249 nm,
Chloroquine Phosphate:

The procedure follow:d w-z as for promethszine
hydrochloride except that the ~bsorbance of the sclution was
meansured at 344 nm and the value cf A (1 %, 1 cm) was taken

v0 be 371.
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Infra=red Spectroscopy, Gaselicuid Chromatography and

iy PSR

Infra=red Spectrcscopy: The precipitate was washed three

Limes with distilled water, dricd in the oven (110rC) for
one liour, Its infra=rcd spectrun was determined using

mineral »il dispersion and iTir disks,

Gas=liquid Chromatogranhy

1 ml of chlorequine phosy. te solution (50 mg/ml) was
Ploced in a 10 ml extraction tube tapered at one end.,

"'ew drops of 20 % sodiuwnm h droxzide solution were added

and extracted with ﬁl}ﬂ.clloruibrm using single step
extraction technique, 3 pl oi the chlaroform layer was
injected into the glc, Ti.is proccdure was repeated using
promethazine hydrochloride golution, The precipitate was
dissolved in 5 ml of absolute slcohol with warming and
,5}ﬂ.was injected intb the column under the same operating

conditions (Appendix 2,2}

Thin layer Chromatography

Silica gel (30 g) was siwiten vigorowsly with water (60 ml)
in o stoppered flask for @ period of 90 geeonds. A layer
(0.25 pm) was preparcd by sprending the slurry on glass
plates (18 x 20 ecm) using Shiandon Unoplan(a) Leveller. The
Plates were placed or: ti.e leveller and the adsorbent was
spplied by means nf a movable spreader. The plates were
left on the leveller until the surface became dry (after

10 = 20 minutes)., They rerc then transferred to a metal

rack and placed in an oven heated to 110°C for ~ne hour.
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The zolution containing thie substunce to be analysed
togetier with standards(ciilorocuine phosphate, and
promethazine hydrochloride) wos applied at a distance 2 cm
from the lower edge of tho plate by means of micropipettes
(10 Pl), and allowed to dry Lefore placing in a developing
tank,

Solvent Systems: Ammonia; methionol (1.5:100); Acetone:
water: Ammonia (99:40:1). Saturation of the chamber (tank)
was allowed., This was achieved Ly introducing the solvent
systen one hour before developing the chromatogram in order
to improve the quality of the separation and enhance

reproducibility.

Detection: U.V, light, Dragendorff's reagent, Preparation

of Dragendorff's reagent (Appendix 2.1)

2¢541 Test for Phosphorus: The precipitate (0.05 g) was intimately

mixed with sodium peroxide (3 g) and anhydrous sodium
carbonate (2 g) in a nickel crucible, The crucible and its
content were "eated with a small flame, gently at first,
afterwerds more strongly until the contents were fused and
the heating was continued further for 10 minutes. The
content of the crucible (after allowing to stand for
sometime) were extrqcted with water (5 ml) and filtered.
Excess nitric acid followed by cmmonium molybdate solution
were added to the filtrate, The presence or absence of

yellow precipitate was noted,
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Test for Halogeus

A solution o ©the precijitate in ethanol was
acidified wity dilu.. nitr.c »cid, DExcess silver
nitrate solution was L ¢« 2dded. The presence or
absence of white preel it 4t was noted (Vogel, 1972).
Lxperimental:

in vitro: Chloroqiine piwsphate (5 jg/ml) was prepared
by diluting O,1ml c¢iloroquine phosphate iujection

(50 mg/ml) with distilled w:ter (1000 ml).

Fromethazine hydrochloride t5).1g/'nl) was prepar?d by

dilutirg 0.1 ml o7 pivoethozine hydrochleride injection
(25 mg/ml) vith distilles water (500 mi),

Chloroquine phosphate (725 mg/L.5 ml) was mixed with
promethazine hydroc loride (45 mg/1.8 ml) in a sample
bottle, 0,1 ml oif the sixitire was diluted to 100 ml
with cistilled watcr, i« the absorbance taken., The
concentration of ench drug was calculated. Any change
in colour and or precipit-lion was noted.The change in

the intensity of @ .¢ colovr with time was also noted.

Insitu pat gut gechnlque

The technique .2 Loluisio ¢t al., (1969) was adopted,

Perfusion golution: “lw perfusion solution used for

irrigating the gastrointestiinzl tract contained
1,45 x 10”4 Nacl, 4,56 : 10™M KCls 4.25 x 10"
CaCly; and 5.00 x 107 lLiak,FO,.
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prug solutions wore il isotonic and buffered at pH
6.5 with Sorenscu's Fio:rp..ote buffer, All solutions

were maintained ot 457°C * 1,5°C during administration,

Test animals, lale wibivo rate (wistar strnia)

welghing 150 - 200 ;; wers frsted 16 = 24 hour prior to
surgerys however deinliio; wrloer was readily accessible.
The rats were kept in coroe hoving wide floors to prevent
coprophagye. The rot:. vere anoesthetised with
pentobarhitone sod i (nrﬁftnl)(n) using an

intraperitoneal injection of 40 mg/kg body weight.

P e e e s =

The swall intestine w-s expnsed by a mid=line
abdominsl incision, vl wwo Leshaped glass cannulae
were inserted throu i 50211 s5lits at the duodenal and
illeal ends as illustraicd (fig. 2.1). Carc was taken
to handle the small intcstine gently nnd to reduce
surgery to a minimuwa i ordcr to maintain an intact
blood supply. The coimuds e vore securced by ligation
with silk suture, ud ©he intestine returned to the
nbdominal crvity to :id in nointaining its integrity.
four centimetre sojitunis of tygon tubing were attached
to the exposed ends »f Lot eomnulae and a 10 ml
hypodermic syringe cont - ining perfusion fluid warmed
to 37°C was attached to tim duodennl cannula.

As a means of clearins; Lic put contents, perfusion
fluid was then passcd slowly snd discarded through the

the illedl cannuly uncil il effluent solution was clear,
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The remaining perfusion solution was carefully expelled

from the intustine oy ouwvdn; air with the aid of the
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Sgrent of riat pui. A heas lamp is used 10 maing.in s belizc;

vt and gut hemen dyy soluts " !

r it ey oo vE S0intion at 37°C. Syvinge air

::' ‘r!b:u c_rh»‘::}c.'r simplify movemens af d'unﬁ?:”grx ; s;zim:‘

pindy tof the s rimges withoi need 1 remove pfm ers fro
iders excepr Loben wiy, idrawing sampl: for mtdwf'; i

Fig.2.1(Adopted from Swintouhy, Je V. and Pogonowska=waln, E:

Fhamacy Intermatio. 1 (liny) 1982, P, 164, )

syringe and drug solutior (9 ml) w-s immediately
introduc.d into tic int. stinc using the syrirge, The
time was noted (by stor ing a stopwatch) and the

illeal cannula wns slnultncously connected to another
10 ml syringe. This srrovecient enables one to move the
lumen solution into citiiur the illeal or the duodenal

syringe and to remove (1,1 ml nliquot and return the
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remaining solution o the intistine within 10 - 15
scconds, To ensucse uniior drug solution concentration
ihiroughout the gut sceoont, spliquots w.re removed

from the two syrinzes 1lternately,

Chloroquine thospite solution or promethazine
hydrochloride solution vies sdmwinistired alonc and

C¢1 ml samples woere withdrowm for -mnalysis at five
rinutes interval for Jifty winutes, The two drugs were
then mixed (aft v ricus duscge ratios) »md the
procedure repeated s i single drug solution. Each
sample (0,1 ml) wrs diiuicd with distilled water (20 ml)
snd the absorbance messured at 344 wn and 249 nm for
chloroquine phosphate ~nd promethazine hydrochloride
determination respectively, using U.V, spectrophotometer

(SP8=108 Pyc Unic-m, iLd,, Dngland).
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Je1 Assny of Chleoroquinge jhcophrte and Fromethazine

hydrochloride

Both chlouroauinc phosipl.~te (98.65 %) and
pronethazine hydrochloride (95.6 %, conformed to the
Britisn Pharmacopoei. reauirciment (99 - 105 %) with

respect to content of ~ctive ingredient (avpendix 3.1).

oooooooo

---------

Promethazine hydrociiloride when ndded to a solution
of chloroquine phosplintc ducreased the latter's
nbsorbance measured nt 344 nm, Conversely,
enloroquine phospite vhon rdded to 2 solution of
promethazine hydrochloride docreased its absorbance
when the latter wos wetemiined at 249 nm, For example,
when chloroquine phosni o nolution (225 mg/4.5 ml) was
added to promethnzine nydruchloride solution (45 mg/1.8 ml)
and the absorbancze 3.0 the mixture was determined at
344 nm and 249 nu, Jhwore v-s n decrense in both
chloroquine concuntreiion (14 %) and promuthazine
hydrochleefide concentration (56.1% %). (Appendix 3.2).
Similar tut more pronounced effect was observed in
dilutz seolution (9 = ﬁ?)uﬂ. When chloroquine phosphate

(S:Pg/ml. fige 3e241), wias added to promethazine
hydrochloride (S‘Pg/ml, fig, 3.2.2), there was 47 %

decrease in ghloroquine circentration and 32 %
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decrense in promeilivzione covcentration (fige 34243)s

¥hen one part of ciiloroauine phosphote (5’ug) and five
parts of promethnzine hydy chloride (25‘pg, fig. 3.2.4)
were mixed, chloroiae phogphate concentration was
decre~sed by 82 /i, w .l. th~t of promcthazine was
decreased by 32.77 .7 (fire 3.2.5)e One part of
promethazine hydreenloride (Bjyg) added to five parts

of chloroquine phocpiinte (29 ug, fig, 3.2.8) resulted

in 94i31 % decrease in chloroquine phosphate conentration

and 82479 % decreasc in promethazine hydrochloride
concentration (fige 5¢7¢7)0
Both chloroguine phosplinte and procmethazine

hydrachloride solutious »r¢ nermally cclourless,
However, when the two soluiions were mixed, there was

an immediate develoneunt ©f o yellowish green colour

and later 2 precigit te wos furmed, The same phenomenon
was obsirved with crorccuine phosphate injection
contoining an antioxid .t {poutrssium metabisulphite) and
~n antibacterial arent (crlorbutol), Similar observation
wns made with n suluticon of chloroquine phosphate powder
after promcthazine iyor cliloride was anddzd, In

fige 3.2.8 is shown: tiwe !Y,V, spectrum of the ccloured
mixture (chloroquiic phos lipte was used as the

reference).

The mixture of ci.loroouine nhosphate and
promethazine was ncici®icd rnd extracted ia chloroform
(fige 3.2.26)., dhen pronethazine hydrochloride was used

ns reference in the U,V, mnolysis of th2 chloroform
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extract two penks 2 e cbirined at 375 nm and 448 nm
(figse 3:2:9)e Only tue 2ek ot 375 nm was observed

whien chluroquine phos bote was used 2s reference,

The pH for prometi~zine hydrochloride and
chloroquine phosphncu inscetions were 5.9 and 4.4
respuctively (they sotdigiicd B.F. requircment}.
The mixture of the tw. dmys had a pH of 5.1. When
the pH of chloroquiie phiccplinte injectio )l was raised
to 5,2 (by the additi-u «§ -unmonium hydroxide), there
vas no precipitation obscrved, Upon acidificaticon
of the coleoured sulution (with 5 % HC1l), the colour

dis~ppeared.,

Thin=layer chromato;rapliy: o additional spots were

observed when mixt ce of chloroquiine phosphate and
promethazine hydrociiloricde wore spotted. Similarly

110 additional spois wore obscrved with ehloroquine
phosphate containiny, ~ntibtscterial and antioxidant.
liowever, the chlorofrem o nd water extracts showed
foint spots with Re volucs of 0.74. (Chloroquine
phnosphate and proueil ~z2ine hydrochloride had Rf values

uf 0,41 and 0,58 rusnectivily, figs. 3.2.103 3.2.11).

The precipit~te fumaod was not soluble in
noderate amount (40 ml) o f chloroform, benzene,
heptane and diethylethoers lowever, it was soluble
in absclute alcohol su worming. Prolonged warming of
the sclution of the precipit-te resulted in the

develomment of red colourstion. The visible and
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ultraviolet (500 nu = 310 vm) of the red solution was
determined using c:loromiine phnsphate as blank

(fig., 3.2.12)., Nec asvectirm was obtained wheh
promgthazide hydrociloride was used as blank

(figse 3324%3). The socctrim obtainel when distilled water
vos used as bhiank is shown in figs 3.2.14. The
ultraviolet spectir.m of “he precipit.te, promethazine
nydrochloridc and chiloreciiine phosplate vere determined

(fig- 3¢2-15} 302.1‘3; :."'-2017) r'l;-spectively.

Infra-red spectroscopy (T.R.): In fig. 3.2.18,

562219, 3.2.20 and 33,2421 cre shown the infrared
spectrum of che precipitate nnd chleoguine jhosphate
in KBr disks and Jiouid poraffin respectively. The
spectrum of liquid voraffin (neat) is anlso included
(fig. 3e2e22)e 'The veroricd principal peaks for

nromethazine hydrecrloride (KFr disks) are 757 or

1 1 1

1459 cm~ ', 1222 cw ' (Clorke, 1971) and also 1336 ca ',

1, 758 and 733 cw’) (The Pharmaceutical Codex).

1129 cm”
The 1,R. spectra of ¢ ¢ precipitate did not correspond
with that of chloroguinre phosghate, However, the

1,R. spectrum of thw precipitate corrcsponded with most

of the reported valiws or ihe principal peaks for

promethazine hydroc!loridc,

Gas=liquid Chromatosrishy (CLC): The following g.l.c.

retention times weee obsirved for Chlorequine,
promethazine and precijitrte (figs. 3,2.23, 3.2.24,
Je2:25%5
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S{ilvent front

(re=0s8 0 ?
Ore=0-4 ()

- . L] L]
Cpsol C+pPre

Origin

Fig.3.2¢1{ TLC of precipitate, supernatant solution, promethazine hydrochloride and
thlorogquine phosphate -

K&y:

Prom = Promethazine Hydrochloride

CHL = Chloroquine phosphate
Ctpsol = Chloroquine phosphate and promethazine hydrochloride solution

C4pPre = Precipitate

Mcbile phase : Ammonia : methanol
(15 : 100)

Visvalizing agent : U. V. light
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B e T

Substance Retertion time {(minutes)
Chloroquine 8

Precipitate 39

Promethazine 549

?Impurity 2.8

e A L LT T R W S RS

Melting point: The precipitate had a melting point

range of 205 = 206°C,

Test for presence of phosphorus in the precipitate:

A yellow precipitate was formed indlcating the

presence of phosphorus,

44444

No white precipitate was formed indleating the

absence of halogens.

In_situ Rat Gut Technique

When chloroquine phosphate (50 mg; was administe}ed
with promethazine hydrochloride (50 mg), the amount of
chloroquine phosphate bsorbed was reduced by 9 %

(table 3.3, fig. 3.3.1). Similarly, when chloroquine
phosphate (45 mg) was adninistered concurrently with
promethazine hydrochloride (2.5 mg) the zbsorption

of chloroquine was decrenscd by 18 % (tables 3.3.2,

and fig, 3.3.2). dhen administered in the ration
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L L/,

Fig. 3224  GLC of promethazine in chioroform showing also the chtoroform solvent ped
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1:20 (promethazine liydrochioride to chloroquine
phosphate), therce was 20 ¥ reduction in the amount of
chlorogquine phosphate ol sorbed (tables 3¢3e3, 3e3.4

and fig, 3.3¢3; 3e3.4)

In lew doses, wvien c.loroquine phosphate (2 ng)
vins administered togél.«cr with promethazine
hydsochloride (2 mg) i.e, in the ratin 11, there was
reduction in amount of chlecroquine phosphate absorbed
(33 %, table 3.3.5, 3,3,6 and, fig. 3.3.6),
Similarly, there was o~ reduction (32 %) in the amount
of chloroquine absorbed when chloroquine phosphate
(2 mg) was coadministered with promethazine
hydrochloride (1 mg) in the ratio 2:1 (table 3,3.8
and fig, 3.3.8). I1. the doses studied, the highest
reduction in chloro iue phosphate absorption (46 %)
occured wher. chloroquine phosphate (2 mg) was
administered with promethazine hydrochloride (10 mg)
in the ratio 1:5 (talles 3.3,5, and fig., 3.%5).
Administration of chlorcaiine phosphate (5 mg) and
promethazine hydrochloride (1,25 mg) resulted in a
significant reduction (39,0 %) in the amount of
chloroquine phosphate cbsorbed (table 3.3.7; fig.
3e¢347)e In both hizh and low doses, the combination
of chloroquine phosiohinte anrd promethazine hydrochloride
in the rati»s 20:1 respectively, resulted in'
approximately equal roduction in chloreqguine

absorption (20 %, taile 3.3,9 and fig. 3.3.9).
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when promethazine hydirochloride (20 mg) was
administered with c¢loroquiiie phosphate (20 mg),
there was a 42.4 4 reduction in the amount of
promethazine hydrochloride =t sorbed (tables 3.3.10
and fig. 3.3.10), lbwever, only 19 % decrease in
promethazine hydrochloride abeorption was observed
when it was combined with chloroquine irn the ratio
1:20 (promethazine Lydrochloride (1 mg),
chloroquine phosphate (2C ng, See tables 3,3.11 and
fige 343.11)
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TABLE 3,3.1

......

TIHiS
Famadaay
\a..]..}j

e ey

#represents P4<’0.0025
chloroquine phosphate 150

(50 mg) ON ASSORPTICE

PHOSPHATE (50 ms).

AMOUNT
CHL (mg)

ABSORBLD
CHL + PROI
I."I.:.;:{. L :3'" I'J‘. l.'.-l]

8477 % 0.50

199

(R TEra—"

4+ -0,02

i

-‘-19',) .

............

1335 & 4e2 6,02 4 1,02
21,70 & 8.4l 9,17 & 0,27
25.48 + D42 24,34 + 0.86
2723 # 1.41 26,53 =+ 0.9
33.83 3 2.40 28,33 i 1.3
38415 + 4,09 30,14 + 0,688
39,22 4+ 0.54 32,22 3 1,07
42,73 & bob2 34,96 4+ 2,24
43,54 + 0,42 33,0 0493

69

EFFECT OF PRO:ETHAZINE HYDROCHLORIDE

CF CHLOROQUINE

N =3

0

% ABSORBED

CHL CHL + PROM
17.54 3,98
26,70 12,04
43,40 18,34
50,96 48.68

54 46 53,06
67,66 56466
76430 60,28
78, 't 6l o lils
85.46 69.92
87.08 78.0

student tetest compared te
Chl. and Prom represent

cliloroquine phosphate aud promethazine hydrochloride
respectively.,

i = 3 for all values in labies 3,3,1 = 2,3,11
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% %e342 EFFECT CF PROMETHAZI'E HYDROCHLORIDE (2.5 mg)

ON ABSORPTIO O CI'LUROGUINE PHOSFHATE (45 mg)

- iy i 2 SR

AMOUNT ABIORIEED % ABSCREED

CIL (mg) CHL 4 PROV CHL CHL + PROM
MEAN + S.EM  (ug) "wAl +S.Edds

10,04 + 1,29  0,10" # 0,02 22,31 0.22
13,63 + 0.65 1,45 1 ©,016 30,28 3,22
15.84 & 1,12 4417 + 1.09 35,20 ..0h
20,10 + 0.85  7.27 i 0.38  L4h.66 16,15
22432 + W45 11.37° + 0,39 49,6 25.26
2443 & 1,57  14.28" 3 0,50 54,28 31,73
28433 & 1.01 18,02 + 0,43  62.95 4040k

31483 + 055 21455 + 0427 70.78% ‘g .88
33,15 & 1,78 24,87 % 0.56  73.65 554 2
35,73 + 0,58 27,75 + 1485  79.40 61.66

N=3

“#pepresents Feo 9.0025, stulent t=test compared to
Ciloroquine phesohate (45 wg), Chl and Prom represent
Chloroquine phesphate a:d Pronethasine hydroc hloride
respectively,
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YAILE 3.3¢3 EFFECT OF PROIIZIVIAZIL L KYDRCCHLORIDE (1.25 mg)

ON ABSORPTION O CLORCGQUILE PHOSPHATE (25 mg)
N=3
ILE AFOUNT ASSORBED % ABSORBED
Any CHL (mg) + CHIL~Bhui CHL CHL+PROM
MEAN - - (g, ViLaw
it Bl T e ins
5 1,18 + 0,09 0,12 + 0,05 4,72 0.48
10 3,01 3 0,26 1,76 + 0,04 12.04 7.04
h 1 LeT9 + @ 44 329 4+ Uali5 19,16 13.15
20 7.65 + 0,34 4,52 & 0,09 30,6) 19.28
25 10,29 &+ 0,71 6420 + 168  41,1€ 25,16
0 12,07 4 0,59 7.77 & 1.34 48,28 31,08
35 13,74 + 1405 9423 + 3,60 54,96 36, )7
40 15,16 + 0.57 10,67 + 0,41 60,64 42,68
45 16,51 # 0,29 12,12 =+ 0,58 66,04 43,48
50 17.67 & £,28 12,20 + 1.52 76,68 49,12

“represent Pé-. 0,005, student t-test compared to
Clloroguine phosphate (25 @), €hl, and From represent
Chloroguine phosphate and proocctinzine hydrachloride
respectively,
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TAZLE 3.3.4 EFFECT OF PROISTTAZINE HYDROCHLORIDE (1 mg)

ON ABSORBREDI OF € LCROGUINE PHOSPHATE (20 mg).
N=3
fINE  AMOUNT ABSORIED % ABSORBED

(i1dw) CuL (mg) CHL_+ {PROI) CHL CHL+

DLAN + 5.E.M u.;j.:,: PROM
:'__-J- .

5 0430 + 0,05 0,07 & 0,009 1,50 0,35
10 1068 + 0,14 1,46 = 0,14 8B40 430
15 3,23 + 0,36 2,66 + 0,23 16.15 13,3)
20 4,72 + 0,22 3.89 + 045 23,60 19.4¢
25 6451 + 0,43 5,00 + 0,02 32,55 25,40
30 8436 + 0,60 S5e32 + 0430 41,80 31.60
35 9,54 & 0,23  7.55 i+ 0,46 47,70 37,75
40 10,71 + 0,35 BeTh + 0,20 53.55 43,70
45 11,83 + 0,77  9.91 + 0,77 59.15 49,55
50 14,18 + 0,48  10,09° : C.72 70,90 50,45

*rrepresents P-(','_' 0,02, student te=test comparecd to
Ciloroquine phosphate tzo mizYe Chl and Prom represent
Chlioroguine phosphate and Promet.azine hydrochleride
respectively.



73

EFFECT OF PROMETHAZINE HYDROCHLORIDE
(10mgz) ON ABSORPTION OF CHLORCQUINE

TABLE 3,745

FHOSFHATE (2mg).

TIME ;i OUNT ABSCRBED % ABSORBED
(Min) CHL (mg)  PROM+CHL(mg) CHL CHL+PROI
. ir\lr MEAN¥S.EJM
5 041720401 0,06 40,01 a,c 3.0
10 0,4330.03  0,22736,01 21.5 11.0
15 0.55%0,02 0,37+« 3,01 2745 18.5
20 1,02:0,5  0,53"40,03 51.0 26.5
25  142G%0.01 0,66 +0.00 62.5" 33,0
30 1,39:0,01  0,81740,00 69.5 40,5
35  1.4440,02  0,92+40,02 72,0 6545
40 1,52:0,02  0.9280.03 76.0 45,5
45 1,5640.01 0,96 £0.03 79.0 48.0
50 1.9040,05 0,97"40.08 25.0 48.5

#represents P« 0,0025, Student t-test compared

to Chloroquine phosphate (2mg).

Chl and Prom

represent chloroquine phosphate and Promethazine -
hydrochloride respectively.
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TABLE. 3.3.6  DFFECT OF PROMETHAZINE HYDROCHLORIDE
(2mg) ON ABSORPTION OF CHLOROQUINE
PHOSPHATE (2mg).

P

TIME  AMOUNT ABSORBED % ABSORBED
(Min) CHL(mg CHL+PROM  CHL. CHL+PROIH,
MLAN MEAN

£5.E,M % SeE.M
5  0417+0,01 0.76°+0,081 8,5 3.0 .
10 0,4320,03 0,22"+8,01  21.5 11.0
15 0,59%0,02 0.39"+0.03  27.5 19.5
20 1,02+0,05 1.5174€,01  51.0 2545
25  1,2580,01 0.64"+8.12 (2.5 72,0
30 1.3940.01 0.76"+0.06 69,5 38,0
35 1,44:0,02 0,89740,005 72,0 b4l ,5
4O 1,5240,02 - 1,02 48,005 75.0 5440
45 1.58:0.01,  1.14 +0,03 79.0 57,0
50 . 1,904£0.05 1.24%40,10  95.0 62.0

*represcnts P+._0,01 Student t-test compared to
Chloroguine phosphate (2mg). Chl. and Prom represent
Chloroquine Phosphate and Promethazir.e hydrochloride
respectively,
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TABLE. %.%,7 EFFECT OF PROMETHAZINE HYDROCHLORIDE
(142mg) ON ABSORPTION OF CHLOROQUINE

PHOSPHATE (5mg)i

ok i snamnnm 1 n_ e ek e L

% ABSORBED

.40

represent Chloroquine phosphate and Promethazine

hydrochloride respectlvely.

TIME AOUNT ABSCRED
(Min)  CIiL{mc). CHL + CHL CHL+ PR o
- MEAN , T H
2 SeBM
5 0,61+0,005 o.19¥zei085 12,2 3.8 :'ﬁ é
10, 0.99+0,02 0.52"+0,024 19.¢. 10,4
15 1,2920,45 0:3840.07  25.8 17,6 ¥
20 2,0650,12 1,19%:0.04  41.2 23.8 4
25 2.38:0.21 1.5460.03  47.6 30,8 Eii
30 540340410 1.87*i0.04 60, 6. L 374 )
B | o . B
35 3200414 2164042 5.2 43.2 '
53,5240, 18 2,1740.,19  70.4 B
45, 3,840,153 2.22%:0.18  75.8 A
5 a.25+o.25 2.27749,17  #5.0 45,4
: y
* - represeios P < 0. #6825, student t-test compared 4
to Chicroquine phosphate (5mg). ChHl, and Prom E




TABLE, 3,3.5

. 76

EFFECT OF PROMETHAZINE HYDROCHLORIDE §

{4mg) ON ABSORPTTON OF CHLOROQUINE

PHOSPHATE (2mg)

*represents P~ 5,008 student t-test compared to

Chloroquine phosphate (2mg).

refppectively. .

TIMZ ~ AWOUNT ABSORBED % ARSORBED
(Min) ChL{m7) CHL+PROM CHL CHL+FROI
*_§ﬂgm + (mgI“MEAN - &
L S EM + B.EM i
5 04 17+0401 0,037+0.005 8.5 145. % K
17 0,4320,05 8,24 +8,02 21.5 120
45 045540402  0,51+0,007 27.5 25.5
20 1,0240,05  0.687+0.19.  571.4 3.0
25 1425+0,01 o.eqf:o;os 62.5 40,5y
30 1.39:0.01  8,98%:0,01 69.5 49.5
35 4.4440,02 . 1.047+0.085 72,0  52.0 . "
40 1.52:0.02  1.18%40.07  76.0 55,0
(5 4,58:0,01.  1.18%0,02 79.0 59.0
50 1.20:0,05 © 1.26"40,10%  #5.0 es.0 ¥

_ ' CHL, and Prom. represent
Chleroquine Phosphate and Promethazine hydrochloride
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TABLE, 3.3,9 EFFECT OF PROMETHALINE HYDROCHLORIDE
(C,125mg) ON ABSORPTION OF CHLROUINY

PHOSPHATE(2.5me)

TIME A QUL ABSORBED % ABSORSED N
(Min) CHL (mg) CHL+PROM CHL. CHL . + P
MLAN (mg) MEAN
L S.EM + S.E.M

5 0,49+40,01 0,05%+0,01 19.6 20

10 0432:0,05 Ca26%49,02 32 .3 10. 4

15 1,07+0,02 0.46%43,03 42 .8 18,4

20 1.26840,03 0,71%40,05  * 51.2 28.4

25  1,4940,03% 0,88%+0,02 5%.6 35 .2

30 1:7130009 © 1,07%£0.03  68.4-  42.8

35 1.99+0,06 1.39%4£0,05 79.68 55.6

49 2e7320,03 © ' 1.55%+8,11 852 A2.0

45 2429+0,07 1.67#+8,02 ®1.6 66 .8

59 243430,05 1390%£'.625 93.6 72.0
*represcr.ts P o7 020025, student t-test compared

to Chloro.uine phospha

te (2.5mg).

Chl and Prom,
represert Chlioroquine phosphate and Promethazine
hydrochloride-Puspcctiley.



TABLE 3.3.1" EFFECT O C'!

ON ABSORITIu

(20 mg).
L‘J 1 AMOUNT ABSORBED )
Giin)  FROM (mg) CHL, -

MEAN # S.E.M  MEAN %

e e ——

s e e T
RG] I OIS TR )
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FHOSPHATE (20 mg)

PROMETHAZINE HYDROC!LORIDE

[ ) ™
e J.L.f’: .

=3

» ABGORBED

FRCL: (mg) PROM

CHL + PROM

5 12,64 + 0,65 0,2° + 0,05 63,2 1
10 13031 # 0,62 1637 = 0403 66,55 6.85
15 1,86 + 0.1% 2,7 + 0.2  Th.3 1Z.5
20 15,47 + 0,30 3,85 4 0,81 77.35 19.25
25 15683 2 047 5415 + 0,35 79415 25,75
50 16,30 3 0,70  6,29" & 0,42  81.5 31, 4¢
35 16,73 + 0 79 7,55 + 0,28 83,65 37,45
ho 17.31 » 8.8 8,69 » 0,28 86,6 43,45
45 18,67 + 0,76  9.92" + 0,02 93,35 .6
50 18,83 + 0,50 10,4  + 0,35  Siéub 52,0

N=3

»
*represents P, | 6,0025 student t-test compared to

Promethinzine hydiochloride (20 ing).

Chl,

and Prcm,

represent Chlerequine phosphate znd Fromethazine

hydrochloride respectively,



CAILE 3.3.11 EFFECY 0& CHLOLOOUINE PHOSPHEATE (20 mg)

ON ABSORPTIOM

HYDROCHLORIDE (1 1g)e

PTHE  AMOUNT
iin) PRCM (mg)
MEAN + S.E.M

e e

2

ABIOR BT
CHL+ P
(mg, ¥

~ Ty TR
wig bl

5 0,08 + 0,01
10 0e12 + 0,01
15 0631 + 0,05
20 0437 + 3.01
25 Oolls 4+ 0,01
30 0451 & O,
35 0658 + 0,04
40 0465 + 0,02
45 Ue71 + 0,05
50 0,76 + 0,02

e I I S S

0,01

0 I 07{: :.

0e15
0,25
0. 32‘;:‘
0,40
0o b6
0.51"
0.57

oo 5’." ::-

“represent E’A/’ 9,01 Student tetest compared to
rromethazine hﬁH}ochloridc (1 mg).

resipectively.

- .

............

0y
L

"IV

TS

+ O
0,005
+ 0,02
- 0402
+ 0,01
* .01
- 0,01
+ 0,01
0,005

0,01

CI" PROVETHAZINE

Ju

ABSORBED

PROM CHL+ FROM
8 1
e 7
31 15
37 25
Ll 32
51 40
56 46
55 51
71 57
76 57

Prom, and Chl,
represent Promethazine hy.rcchloride and chlerequine
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sapter 4

. b e as—

1t is evident frou !¢ resulls that there is a
ch.emical interaction betwcen chloroquine phosphate and
oronethazine hydrochloride. It appears that the
determinants of the exteni of tlie interaction include the
initial concentration ol Lae two druzs, the rotio in which

they were present and tiiec psost administration time,

At high concentration in vitro (chloroquine phosphate
{225Img) and promethazine hydrochloride (45 mg i.,e. ratio
5:1), the reduction in promethnzine hydrochloride
concentration (56 %) wns profoundly greater than that of
chloroquine phosphate (1% /). However, using the same
ratio but at a lower coucentration(chloroquine phosphate
(25 )—la) and promethazine hydrochloride (S)Lg: the
redﬁctiun in the concentration of chloroquine (94.31 %)
was more than that of prowmctiuzine hydrochloride (82.79 %).
The difference between the 11 vitro observations made
at various concentrationg uay be due to the fact that at

high concentration, chemical regction probably occurs,

The colour change and later precipitation observed
vwere not likely to be as a result of oxidation cof
vromethazine by atmospheric oxygen since the 3ame
phenomenon was observed in thi: study with chloroquine

phosphate containing an antioxidant, Moreover,the product
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of promethazine oxidation by atmospheric oxygen is blue in
in cclour (USP = 49th edition, 1975, while the colour
observed was yellowish greeri, In addition, oxidation of
vroumethazine by atmospheric oxvren takes relatively longer
tine to manifest itself 'herens the colour change gbserved
occured immediatelr chlorocuine phosphate and promethazine
hvdrochloride were mixed, Cther causes of precipitation
include rH change, additior of co=solvent and double

Jecompesition reactions,

In this study, pH changes ray nol. be a major
contributo»y factor becausc the pH of the mixture of
chloroquine phosphate and promethazine hyirochlovide
(pl! 541) was within the .'ritish Pharmacopoeia requirement
for prome’ha~ine hydrochloride injection (pH £-€). Moreover,
when the pH of chloroquine phosrhiate injection was raised

to pH 5.2, there was no precipiistion,

Both chloroquine pios. .. te and promethazine
hydrochloride sere formul-tod in water, thus making the

aadition of cosolvent unlikel 75 the cause of precipitation,

The ultraviolet spectrum of the precipitate (fig. 3.2.15),
is identical *o that ol prowetl azine hydrochloride
(Fige 342.16,) and no 1,7, spectrum of the solution of the
precipitate in ethanol was obtained when promethazine
bydrochloride was used as the reference, thus indicating

that the two may be ideitical (lig. 3.2.13). Further
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support for this claim is provided by the fact that the
infrared spectrum of the p.ecipitate corresponds with the
repurted principal peaks (01 prowethazine (figs.

542618 = 3,2,22), In addition, the g.l.c. retentinn time
(3.9 min) of the precipit tc was identical to that of

pronethazine (Fige. 3.2.23, J.2e24L),

Al thiough the melting point of phosphates may be higher
thatt that of hydrochloride:, the precipitate had a

melting poin® (206°C) lower thar that of the hydrochloride
probably due to impuritics, U, V., and g.,l.c. resualts

were not ‘dentical with that oi. promethazine hydrochloride,
This suggects the formation of a salt of nromethazine with
a differen* melting point frow promethazine hydrochloride.
The new salt formed was probrobly Hromcthazine phosphate
Since test for phosphorus w.s positive while test for

chloride ions was negative

It is likely that not =11 of the promethazine
hydrochloride was convericd to Fromethazine phosphate in
ti:e presence of chloroquine phosphate since it was possible
to detect promethazine in tlhie suvernatant solution of the

nixture after the precipitate was formed,

The reduction in alsorp'ion observed in situ due to
the interaction between chloroquine phosphate and
prowethazine hydrochloride reflected the invitro observation,
or example, the reduction in chloroquine absarption (9 %)
at hkgh dose ir situ compares [nvourably with the reduction

in chloroquine coacentraticn (14 %) observed in vitro,
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Gimilarly, there was correlation bLetween the reduction of
proicthazine absorption obsecrved in situ (42 %) and

finding (56 %) at high concentrationy

Vhen chleroquine phosvlinte (2 mg) was administered
witl promethazine phosphate (10 mg), the peductien in
chloroguine absorption (40,9 %) wns less pronounced than
the corresponding reduction obscrved in vitro (82 %) when
ctloroguine phosphate (5 yg) was mixec with promethazine
Lydrochloride (25'Pg). i date penerated from the study
cammot explain this observation, Approximately, the same
reduction in chiorcquine absorption occured at beth high
and low doscs (20 %) whe: chiloroquine phosphate and
promethazine hydrozhloride werce administered in the ratio
20:1 respectively, When cileroquine phesphate (45 mg) was
adninistercd with promethinzine hydrochloride (2.5 mg),
there was 18 % decrease in absorption of the former drug,
Thesc results indicate that c!loroguine-promethazine
interaction occured at 4ll dose=concentration combinations
studied, The «xtent of the irteraction cannot be p a2dicted
ond did not seem to follow any defined patterm, However,
the extent of reduction in chleroquinc absorption ebserved
in situ correlates morec with the effect ebserved in vitre at
low concentration, At high covcentration, there was preabably
a chemical reaction between cliloroquine phosphate and
promethazine hydrochloride involving the formation of a

coloured intermediary pruduct,
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Trie colour that develoied lmmediately after mixdng’
clhileoroquine phosphate acd pronethzzine hydrochloride was
proably due to the formatiod of charge transfer complex,
This phenomenon is a shoirt.r:nge intermolecular
irteraction involving tlie transfer of an unpaired
clectron from a doror (1, t¢ = =cceptor (A) molecule
yielding a complex which may later dissociate into two

frece radicals:

DA DA DA

The donor sources are eitcr -;!tf electrons or non
bonded elections., Typical doncr molecules are either
unsaturated compounds (ethylcnic or acetylenic), aromatics
with electron donating substituents, or groups with
unshared electron pairs suc as alcohols, ethers, thiols,
sulphides, halides and anincs, ;ﬁifﬂlectron donors
usually give rise to weakor complexes than those derived
from nonbonded electron donors, Typical acceptors are ;AQ
dificient systems, particularly benzernoid aromatics with

glectron with Jdrawing substituen:s or heteroaromatics,



85 :

B

giﬁ
The interaction between cvelohexene and lodine 1is 2
well established as a simple example of charge transfer

interaction (Stenlake, 1973 S "Eii
. ““ : N
. 1 ;‘.Mf‘

+ T2 L

Cyclohexene-—iodine 1,&~ dl-lodoofclohexane |
complex {Browa) (Co ourless) Do

A intense new band charccteristic of the complex but not
vf reither component alone can be detected by spectral
differences or sometimes by lhe formation of c¢oloured

complexes (Epstein et al.; 10(/1), A new broad absorption

band appearing at longer wavelength than the spectra of
elther reuntant suggests that a charge transfer complex is

formed {Bryok and Gruthmmon, 19638), }2

The above proposal is supported by the observation of ;
a new band ( /& max Coa 30 wum, fig, 3,2.,8) which is i
different from that of chloroguine phosphate ( /( max = 344 nm)
or promethazine hydrochloride (f«\max = 249 nm), Further
evidetice is provided by the renort that chloroqyine is E
considered to act as a result of intercalation between a
proportion of the base pairs of the DN double helix,
stabilized by charge trausfer interactions (Stenlake, 1979).
Proton magnetic resonance studies have establiched o ':g J
charge-transier interactions belween chloroquine phosphate

and both Cyclic adencsifte monophosphiate (CaAMP) and Lt B
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juarosine monophosphate (1) wnich support the view that
it A complexes may be similarly stabilized (Stermglangz,

Yielding and pruit, 1967,.

Like many antihistanivres, promethazine forms
asiregates or miscelles (Atiwood et al., 1974).
lMiscellization is a form ¢. self complexation and both
migcelle formation and interactions with extraneous
raterials decrease the vroprrtion of free drug available

ior passage through menbraiece

Charge trunsfer complexes ol bromine and iodine with
nromethazine which form in scetoritrile have been detected
by tie use of conductrimetric titrations (Guttman and

Leyzer, 1963),

"here is thus evideico 1o gsupgest that both
chloroquine phosphate and nromethiazine hydrochloride are

capable of undergoing charyc irnsfer interactions.

It is most likely thatl double decomposition reaction
followed the formation o. charge transfer complex, This
is because precipitation did not occur immediately after
mixing chloroquine phospl'nte aia promethazine hydrochloride,
it the precipitate formed w:: due to acid-base interaction,
it would be expected to ccocur immediately., Furthermore,
the yellowish green colour beccne faint when the precipitate

vas formed. This implied ihat it may be transitory.
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 acheme of the proiaple resction is as follows:i-

Tiloroguine + Prometh:vine -~ Chloroguine + Fromethazine
plinsphate hydrocailcervide ~ hydrochloride phosphate
{ soluble) (inscluble)

& Teoture of double Jecormuosicio: reaction 1is the formation
o+ unionized molecule ¥ rcol!stively low solubility in water
(""e& vharmaceutical ilanc¢ool, 9 th edition, 1975). This
explains why the proacthaiine rhosphate formed was
orecipitated (beeause it was inscluble), Shearer and Miller
.16%79) repecrted that in tae vroparation of infrared spectrum
01 promethazine hydrochloriue, it is preferable te use
mincral oil dispersion rothoer t on potassium bromicde disks
vecause the possibility cidscs for salt interchange between
svoiiide and chloride, This is o furtker proof tha* an

exchange betwzer chlorido and prosphate could occur,

Chlorc quine hydrociiloride solution exhibits the same
maxima and minima at tiuc saue wovelength as that of similar
solut.on of USP chloroqui.c pucsphate (USP XVI11) therefore
a0 difJerence 'ras obscrvod iv in UV spectrum of the supermatant
oI the mixture and that o echloroquine phosphate alone

': C('?!ﬂp."‘l"c fig. 3.2.1‘?’ ‘c"it‘i; l‘j._‘.. ).2.2?).

The relevance of tuac observed interaction lies in its
voicntial elinical significnuce, Fromethazine hydrochloride
i recommended c¢o be take: one heur before administration
of chloroquine phosphate, howiver, paticnt compliance
carmot be puaranteed. oreover, promethazine hvdrochloride
tabiets are usually sugi cootcd (Martindale, The Extra

Phirrmncopoeia 16th edition, 1973), This mzans that one hour
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is the upper limit for tlcipr disintegration (Burlinsonm,
1968), And since dissalution wust precede absorption, the
rossibility of both ehiloroquine rrosphate and promethazine
nydrochloride int.ractivg - ion; the gastreintostinal

tr-ct exists., Furthemore, phoeaothiazines and othoer
sntihiistamines have been reoatod to delay gastric
empitying (Nimmo, 19737, & o drugs nre absorbed much more
ropidly from the upfser su-ll intcstine than from the
stomach beecause of the presler surface area of the
intestine (Levine, 1970.. “he rote of gastric cmptying
uny therefore limit the rote: of drug absorption and is
purticuls-rly imnortant in ive centext of interadtions
Thus, it is likely th.t o o drugs

may even interact in the stinnch duc to delayed grstric

emptying caused by prowci'iue ue hydrochloride,

In the treatment ol acule malaria, it is usval to
give chleroquine phosphnte injcction especially in those
Drtiewts who cannol swailow the tablets (e.g. babics or
adults who vomit the dri, ?)e 14 cuch patients complain
rbout itching | from past v . ricnce with chloroquine)
promcthazine hydrochloride could e included in the
areaeription, It is a cusaen proctice in hospitals to
comi ine two injectable. .-uit o1 the same patieni in one
syringe prior toinjection, 1ilis is asupposedely more
convenient £Orthe paticn® .ud 1he nurses as well. However,
this provides a perfect oupertimity for chemical

intercation te occur,
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Fromethazine hydr.ciil ric. i subject to extensive
“irst pass metabolism in g, The oral bioavailability
ywng reported to be onlvy 725 9%, rltlicugh absorption excecded
450 & (Taylor 2t 21,,1993)s Intirsction with chloroquine
yrior toe absorption con Jurticr reduce the amount absorbed
and nence the fraction thni is systemicnlly available,
Similarly, decreased an.ount oi chloroquine reaching the
svstemic circulation as o recvlt of interaction with
oromethazine could leqad wo subtherapeutic blood lesels of

chloroquine wh'ch may res''t in therapecatic failure or

eme:rence of clloroquicne insenusitive strains of plasmodium,
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SUAMARY A COLCLUSION

From the study, it h@s buun established that there
iz ¢ chemiecal interaction between chleroquine phosphate and
vrorcthazine hydrochlorcde, 71he Interaction was studied
both in vitro and $n situ,
In vitro: It was cbserved Thet the pottern of the
intirnction depends on U cuncettration of the two drugs
snd the ratio in which thev were present. When botl. drugs
vere present in high coucentration (10 - 250 mg),
relntively less chlorogiineg (~nd uor: promethazine) was
invilved in the interactiun, Convorsely, at low
concentration (5 - 5J)uﬁ, sore shloroquine and leus
promethazine was engazed in ihe inter-cticr, It can be
suprgested thet at high ¢ cortr-tion, a chirge-transfer
cumnplex was formed whic!: wns resporsible for the colour
develonment, pouble decumpusition regetion protably
follows, leading to the formation of insoluble precipitate of
prumethazine phosphaite., “he proscnce of the latter was
confirmed by U.Ve; gslece id T,R, studics., The positive
result for phousphorus nud aegotive result for halogens
confirm that the grecipitate was promethazine ph:sphate

ond not hydrochloride,

In situ: Promclhazine hydroctiloride reduced the extent of

R -
absorption of chloroquine dhogpl te¢ from rat small intestine,
The result obtained from in situ studics correlates with the

observation made in vitro ot low concentration. However,



92

the pust administration timce in situ alsc influences the
pittern of the interaction, 'he cunclusicn arrived nt
is thet promethazine inter-cicn wvith chloroquine and may

be of clinical significonce iv hunons,
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APPUIDIX 2.1
Preporaotion: of Dragendorff's reagent.

Jolution I Bistlumg Oxynitrate (0,85 g)
Glacinl acetic acid (12 mls)

Distiilcd water (40 mls),

Solution II; Putassium Todide (8g)
Pistilled water 20 ml.

Solutions I and II were iixed to prepare the stock
solutiong 10 mlr of stock solution 4as diluted with
20 mls glacialacetic acld :nd the volume adjusted te

10 1l with distilled water (Iriah, 1984).



APPLIDIX 2,2 ‘

Cns=liquid Chromatogroph: Fye Jnicam series 204 fitted

with I'ID, quarter=inch Injecter system (Pye Unicam)g
Recorder No. PM 8251 (Phillips, llolland); OV=17 3 % on 3as
Chrome G (100/12@ mesh) prcked in 1,2 M glass column,

i.d, 2 mmj conditioned nt 300°C :nd Silinised with

3 X 5}.11 hexamethyldisilazance The following conditions

were employed:

Nitrogen: 1.5 kgf/cm®
Hydrogen: 1.8 kgf/cm2
Alr: 1 kgf/:mz
Column temp: 300°C

- Injectio1 port tenp: 300°C
Detector‘temp: “26000
.Aﬁtenua*ion: 512 x 1

Detectcr: FID
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APPENDIX 2.3

Calculations and Statistical anualveis.

e i ———— e e—

The formula used in calculating chleroquine
phiosphate and promel ia2i:ite nydrochlnride concentratinns

. ; . . " " : / A
from thieir respectiveiy ' rbances w~as A(1 %, 1 cm) = =

c.d

.-i'.(:I"l:.'

C = concentration ( % w/v)

d = pathlength (cm)

A = Absorbance

r (1%, 1 cm) = gpecific -tLsorption zoefficient

Lt (1%, 1 ) for chloroqiine phosphate at 344-nm = 371

A (1%, 1 em) for chloroanuinc phosphate at 249 nm = 307

£ (1%, 1 em) for prowet' azine hydrochleride at 249 nm = 910
Chlorequine phosphate abscorb at 249 nm (the mamax for
promethazine hydroc:loride), Therefore, in the

determinatic.a of promet! .ive hydrochloride concentration
from a mixture containing chloroquine phosphate, the

absorbance due to the latitoer must me substracted i.e.

(Abgorbance Reading (Abscrbance due te
Cf Migture, sat—_— Chlcroquine at 344 nm)

(A (1%, 1 em) for
chiloroquine at 344

XA (1%, 1 cm) fer chloreguine
at 249 nm,

Statistical analysis

The student t..test wos used to determine whether
the results were statisticslly significant or

ingsignificant, Results cbloined at five minutes



interval for chloroquine phiosphats alone were
compared with the valuss clitsined when promethazine
wgs added to chloroauine 2%t corresponding time

interval, The formula use:d was:-
x=
s
VH,, 4,
'S

Where: e

X = Vzlues obtained with Chlorequine phasphate alone.

Y = Values abtainced wit' cliloroquine phosphate and
promethazine nydrochiloride,

51 = Standard deviation for values ebtained with

ckloroquine aad prouethazine,

n, = numher of sampl~s of chlorequine.

n, = nunbe. of sanples of chlorequine and
promethazine,

A probability leve! of 5 % or less is regarded a8

sign.fizant,
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e T S T .

Assoy of Chloroguine Phospiinte ond Promethazine
hydrochloride

Abserbance

344 nm 249 nm
Chloroquine phesphate 0,183
Promethazine hydrochlcride 08,435

DR - Ty

The dilute sclution (50 ml) shculd contain 0,2500 mg

if its active ingredient content is 100 %,
For Fromethazine hvdrochloride:

A(1 %y 1 cm) = %Ta

918 . 0,475

¢ x 1
¢ = 0,000 47802 g/100 ml = 0,2390 mg/50 ml,
C,2390
0,250C x 400 = 95,0 ¥
f'or Chloroquine Thosphute,

371 = 0,183
e’ 2 1

C = 6,00049326 /100 ml = 0.2466 mg/50 ml.

Ce2460 4 400 = 93,65 %
242503



Ci:loroquine phosphate 225 ng/4.5 ml

-
Promethazine hydrochloride 45 mg/1.8 ml,
The absorbance of 0,1 ml of tle mixture mide up to

100 ml with @.1N Hel was found to be 1.259 at

44 nm and 1,326 at 249 unm,

A(1 %, 1 cm) = -:_'_‘fu&

371 = 1,250 € = 1,259 = 0,00339 g/100 ml = 3.397mg/100 ml
c x1 371 : '

Oe1 ml of the mixiture containea 3.3S35 mg ~f chlorequine
phospliate and 6.3 ml will contain 213.7924 mg.

Therefore % locs for Chloroquine = (25 =~ 213,7924)x400 =14.48 %
250

I'or promethaziné hydrochloride: there has to be

correction for culoroquine phosphate absorption at 249 nm,

A {H, dcm) for chlovoquine ot 3LG nm chleroquine at

{Absorbance eof Chloroquine at 344 nm g x EA 1%, km/ for
249 uam

1259 x 207 = 1,041, This valuc must be substracted from

-

’

J7
tlie absorbance of the mixture at 249 nm, in erder to get

Lsorbance due te prometiiinzine hydrochloride,

1.:,)2‘:‘ - 1.0&1 = 0-285.

3910 = 0,285 = C = 0,000313 /100 m1 = C.313 mg/100 ml
X 1 ‘ '

Q
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Oe¢1 ml of the mixture containcd 0,3131 mg of

promethazine hydrochloride nud 6,3 ml will contain

19,730 mg % Loss fer Promethazine (45 = 19.730)x100 » 96,15 %

-



