
DRUG DEVELOPMENT AND INDUSTRIAL PHARMACY, 8 ( 6 ) ,  833-846 (1'382) 

PREIORMULATION STUDIES I11 - VASIC:INONE - A 
BRONCHODILATORY ALKALOID FROM PHATODA VASICA NEES 

(ABSORF"IOK, POTEXCY AND TOXICITY STUDSES) 

H.L. Bhalla and A.Y. Himbkau: 
The Bombay College of Pharmacy 

Kalim, B01~bay-400 098 

Bronchodilatory activity of pure samples of 
vaeicinone hydrochloride is investigated and compared with 
isoprenaline and aminophyllineo 
and abeorption pattern in dogs of aqueow solution 
administered by different routes I s  studied. 
cronfixm the activity and safety of vasicinone and its 
potentiatiag effect on bronchodilatory aoti vity of 
aminophylliue . 

Acute toxicity in mice 

The studio6 

1I"RODUC T I  ON 

PreliminaEy pharmaoological screening testa'4 hitherto 
carried out on vaaicinone, an alkaloid from Mhatoda vaeiica 
Nee8 , laok reproducibility, as physico-chemical charactetri- 
eation of a new oompound forms 3 prerequisite f o r  obtain&= 
reproducible results. A meaningful phamaacological evalua- 
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834 BHALLA AND NIMBKAR 

t ion a l s o  demands a high degree of purity of the compound 
under investigation and knowledge of potential absorption 
problems, 
present investigation w a s  carried out on siunples of vasici- 
norm having a high degree o f  purity, defined physico-cheniical 
characteristics, do ' and absorption studies preceded the 
gharmaoological evaluation, 

With the aforesaid requirements in view, the 

Since measurement of concentration of drug in plasma is 
assumed t o  provide an iadireot measure of We concentration 
of drug at receptor s i te ,  the determination of drug levels 
in plasma as a farvrtion of ti- and route of administration 
w a s  undertaken w i a  the a h  t o  study the time couTse of 
pharmacolcgioal activity and to  colleot information for 
prcduot design. Comparison of plasma level profile obtained 
by admtnistration of drug by different routes with that of 
intravenous could help t o  evalnate the sui tabi l i ty  of these 
routes of administration a8 w e l l  as to seperate the d i s t r i -  
bution, metabolism and exoretion parameters from those of 
absorption. 

Bronchedilatory act ivi ty  w a s  canfirmed by vftro and 
!be doses required t o  init iate action - in vivq experiments. 

and t o  produoa a peak effect as well am ED50 valw of 
vasicinone were determined and compared w i t h  aerinoplwlline 
and isoprenaline. 
activity of aminophylline and isoprenaline was d s o  etadiedo 

Its  additive effect on bronohodilatary 

Besides systematic gauging the activity of a new comp 
OM, toxiaity teat-, ahmd a t  discerning the cmplicat- 
ions arisiag from the pharmaoologioal action o f  the drug and 
a l s o  a t  disoovering the unexpected aide effects, forms an 
importat parameter of preolliniod and preformdLetim 
studies. 
action ar side effects in fill biochemioal or Pbyeio1og;tcal 

hperimental evidence explaining %he mode of tox ic  
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PREFORMtJLATION STUDIES. I11 835 

terms being beyond the scope of p e s e n t  stildy, lhe safa ty  of 
the compound under investigation was studied by acute toxi- 
c i t y  t e s t s  on mice. I9 50 value of drug ‘by di f fe ren t  ruutes 
of administration was determined ar~ I  effect  on gross bshav- 
Xour of animals studied. 

ExpEBIMENTdL 
A. Absorption of Vasicinon& i n  Doas 

Healthy m o w e d  dogs (10-14 kg body weight) were fasted 
f o r  24 hours and anaesthetieed by intravenous administratiun 
of pentobarbitone sodium (30 mgm/lcg body wight ) .  

Vasicinone hydrochloride (10 mg/kg) in normal sal ine 
solution was administered intravenously and intramueculary 
t o  anaelsthetized dogs. Solution of vasicirione hydrochloride 
i n  25 ml d i s t i l l e d  water was administered orally t o  doas 

through a stomach tube, followed by adminisstratian of 25 ml 
plain d i s t i l l e d  water t o  f lush  the contentu of the tube i n t o  
stauach. 
were given by t h i s  route. 
suppository were administered t o  dogs through rectum. 

“he doses of 10 and 50 mgra/per lul.lo$ram body weight 
Similsr doses in the form of 

10 m l  of blood sample blank was withdxawn from anaesth- 
ctized clog in each case pr ior  t o  administration of drug. 
Subsequent t o  drug administration, 6-8 m l  blood samples were 
withdrawn a t  various in te rva ls  and an equal amount of lact- 
ated r inger  solution injected in to  blood 8tream a f t e r  every 
withdrawl. B l o o d  samples were aliowed t o  c lo t ,  centrifuged 
at 2000 rep.m. f o r  10 minutes and serum wa13 separated and 
drug content determined, 
before administration of drug. Ureters o f  dog were cathet- 
erized and urine w a s  collected following atlministraticm of 
drug and stored at 4’C. 
urine w a s  effect ively extracted and estimated. 

Blank urine samplles were collected 

In tac t  drug from blood serum and 
7 
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836 BHALLA AND NIMBKAR 

B. 

(1) _ B f P e c t a & e a  chab 

250-350 g were used for the stuly. The tracheal ohain prep 
aration was Set up as described by Caetillo and De Beer,9 i n  
an organ bath of 25 m l  capacity, containing Kreb's solution 
a t  37'C and gassed with Carbogen. Graded responses to vasf- 
cinone, isoprenaline and aminophylline were studied at normal 
and inoreased tone of tracheal muscle. The increase in 
muscle tone was brought about by addition of carbachol (25 
ncg/nl) t o  the grebes solution. Xlnimum effective dose, 
ceiling dose and ED50 for the bronchodilator effect  of vasi- 
cinone, aminophylline aad iaoprenaline were determined. 
a separate set  of experiments, graded responses to  iaoprena- 
l ine  and aminophylline segarately were obtained in presenoe 
of vaeicinone concentration which alone did not e l i c i t  any 

response in the t istaue.  

(2) Effect on ~naeathetised Guinea-Dig 

t o  m o n i t a r  the J g - .  bronohodilatory astivity. Healthy 
guinea-pigs (350-400 g body weight) of either sex were 
seleoted and axmesthetized by intraperitoneal injection o f  

urethene (250 d n l )  and ahloralose (15 m&l) i n  a dose of 
4 ml/kg body weight and prepared for moording respbtcriry 

resistanoe. 
help of a Sterling respiratory pump st 40 stroke6 per minute. 
The volume of air per stroke being 10-12 cc. 

Determination o f  Bronohodilatorv Activity of Vasicfnone 

Mult  healthy guinea-pigs of either sex weighing between 

In 

A method recommended by 'Komette &ssler*l0 was adopted 

The animal w a s  a r t i f ic ia l ly  ventilated with the 

Bronchoepaem was produced by administration of e i ther  
histamine or 5-hydroxy trypixdoe (54PZ)* 

r ic tor  effect was expressed as percentage increase i n  intra 
tracheal pressure (1.T.P.). 
relationship to  histamine or  5-HT was studied, and thd suec- 

The bronohocanst- 

Ini t ia l ly ,  a dose response 
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PREFOFMJLATION STUDIES. I11 837 

essive doses of these were administered at a regular interval  

of 10 and 15 minutes respectively throughout the experiments. 

Bronchadilatory ac t iv i ty  of vasicinone was studied on a 
submaximal response t o  e i t h e r  histainhe or 54" producing 
approxbately 250 per cent increase in 1,T.P. 
dilatory ac t iv i ty  was expressed as per cent reduction of 
histamine or 5-ET induced response. The e f fec t  of intraven- 
ously and oral ly  administered vasiciaone on sens i t iv i ty  of 
guinea-pig t o  histamine an3 5-HT was studied and compared 
with that produced by isoprenaline (intravenous) and amino- 
phylline (intravenous and oral). 

C. 

The broncho- 

Petemination of Acute Toxicits of Vataicinone 
.D 50 of vasicinone on its administtation by orail, per- 

i tonea l  a d  intravenous route t o  mice wals determined., Adult 
healthy Albino mice of Kaffkine strain 0.F either sex (18-20 g 
weight) were selected and starved overnight (16-1 8 hours) 
prior t o  the administration of vasicinone. However, f ree  
supply of water was made available t o  the animals thoughout 
the experiment. 
of 10 mice and each group (5 males a d  5 females) was3 placed 
in a separate cage. A l l  the a n h a l a  of a particular group 
were then administered a predetermined dose of the &cug by a 
route, under study. The volume of drug solution in djlst i l led 
water, administered t o  the animal by each route w a s  O o l  ml/ 

I0 g of body weight of the animal. Aniaals from the control 
group reoeived plain d i s t i l l e d  water. All the animals under 
consideration were closely and constant1.y observed over a 

period of 6 hours following drug administration,, 
i n  gross behaviour of animals  were scored over an arb i t ra ry  
rating scale from 0-8. The signs of severe intoxication and 
death if any were a l s o  recorded during %his period. 
number of dead animals  from each group a t  the end of 96 hours 

The animals were divided in to  several g r a p e  

The changes 

Tbe 
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838 BHALLA AND NIMBKAR 

34 

q 

following drug administration was reoorded. By plott* 
doses against corresponding oorfsliky value on a lo& I. 2 
cycles probability paper, the f9 50 with 19/20 confideme 
limits was caldlaeed as per method deeoribed by Litohfield 
a M  ~11coxin.l' 

'i 

!i. 
-o-x-x.o - INTRAVENOUS ROUTE 10 rng/kg 

Intravenous and intramwcular adminirstration of vasiei- 
none t o  dogo i n  8 dose of 10 mg/kg body weight produoed pea 
platma levels o f  33 laog/d and 9 mog/a respectively. %in 
mg/lrg o r a l  aoee of vasiciaope could not be deteoted in the 

blood but 50 B)B/kg p.0. dose prodwed peak plasm ooncentrat 
ion of 15 mcg/ml. Followfrrg motel addnietration of the 

1 2 
HOURS 

3 

figure 1 - SERUM LEVEL OF VASICIBOXE IP DOG. 
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BHALLA AND NIMBKAR 840 

E D m  VALUE 

,: ,‘ A 
u- ISOPRENALINE 52 ng/mL 

H- VASlClNONE 800 rncg/rnL 

drug upto a doee of 50 -/kg body weight no drug could be 
detected in the blood but abeorptfon wa8 irdioated by p s e n o e  

of intaot drug in the urine. 
drug abeorption take6 plaoe by a l l  the routes tried. Drug 
serum level profile (Bigprv I) ahowr rapid elimination of 
d w  from blood 008LpBrtmentlt. Intravenopelg administered drug 
peak level fell  to  i t 8  l/’/th islthin 30 &nates. ! h i e  elimi- 
astion of drag could be due to q d e k  eraretion, distxibutfcp 
to other t i s s w e  or degradetian. It nay a l s o  be due t o  i ts  
secretion into etomach a8 801~8 of the basic drug6 with low 
pKa value are  regorfed‘* to do. Part of drug i e  eliminated 

!Pheee resulte reveal that the 
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841  PREFORMULATION STUDIES. I11 

loo 1 

DOSE: ng/mL imcg/mL 

Pigure 3 - DOSE-EESPONSE CmZVES IN GUINEA-PIG ISOLIATED 
TBdCHEAL CHAIN PBEPARATION (XNCREASEI) !CONE) 

unchanged in the urine. Studies SPggest the su i t ab i l i t y  of 

parenteral as well as oral route of administration for drugo 

Vasicfnone l i k e  isoprenaline and aminophylline p:oduced 
dose dependent relaxation of smooth muscle i n  tracheal. chain 
preparation (Table 1 ) Minimum effect ive dose (threshold 
concentration), cei l ing dose and ED 50 of these drugs are  
represented graphically (Figure 2 and 3). 
sub-threshold concentration is found t o  potentiate the, e f f ec t  
of aminophylline by 150-200 per cent and ,that of isoprenal im 
by 5-70 per cent (Table 2). The i n  vivQ experimentation on 
anaesthetized guinea-pigs a l s o  confirmed the bronchodilatory 

Vasicinone in a 
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a44 

*- Vasicinone 5 mg/kg,p.o. 

c Vasicinone 10 mg/kg,p.o. 

Spasmogen : H istamine 

BHALLA AND NIMBKAR 

5-HT 

MINUTES MINUTES 

effect of vasicinoneo 
vasicinone could effectively inh ib i t  the bronchospasm indued 
by histamine and 5-HT (Table 3 and figure 4). 

Like aminophylline and isoprenaline, 

In v i t r p  and An vivq findings substantially indicate 
the air-wsy smooth muscle r e l a x a t  property of the vasicinone. 
Since the experiments were oarried out  on 8 p u s  oompound of 
established physico-chenrioal propertiee, the results sre more 
reliable than of  earlier investigations. Potentiating e f fec t  
of vasicinone on bronohodilatory ac t iv i ty  of isoprenaline and 
aminophylline is suggeetive of comblasd therapy of these 

dmrge, the admixing may increeee therapeutic effeot  and reduce 
untowards e f fec ts  by oaualrrg reduction i n  the dose of these 
potent drugs 
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PREFORMULATION STUDIES. 111 845 

I9 50 values of vasicinone hydrochloride, administered 
orally,  lntraper i toneal ly  and intravenously and t h e i r  corres- 
ponding 19/20 confidence l imi t s  were found t o  be 1100,,00 

3 2 0.00) r e  s pe c t iv e l  y 

Vaslcinone i n  sub l e tha l  doses did not e l i c i t  an:y change 

(1353.00-894.30), 520.00 (702.00-385*15), 440.00 (560.00- 

in the general gattern of behaviour of the animals. 
administration of toxic doses of vasicinclne reduced t h e  
a ler tness  and a w e d  a substantial  decrease in spontaneous 

motor act ivi ty .  Hotor incoordination indicated by staggering 
gait and l o s s  o f  muacle tone manifested 'by reduced grip str- 
ength was observed ju s t  pr ior  t o  the death of the ani.ma.ts. 
Dilatation of pupil, f a l l  in respiratory r a t e  and ga~rping 
noted before death may be at t r ibuted t o  the e f fec t  of drug 

on autonomia nervous system. Studies indicate the safety 
of the drug as no untoward effect  on the general behaviour 
w a s  observed when administered in sub-lethal doses. Further 
a considerably large difference between effect ive and toxic 
dose is indicative of an appreciably large margin of safety 
on i t s  administration by d i f fe ren t  routes. 
doses, the compound is expected t o  be f ree  of untoward 
effects ,  as sub-lethal doses did not prcduce any neurotoxi- 
c i t y  i n  experimental animals, 

'me 

In therapeutic 

c ONC LUSI OH 

Investigations confirm the efficacy and safety of 
vasicinone as a bronchodilator f o r  oral as well aa parentersl  
administration. Combination of vasicinone with aminlophyllins 
may prove useful as indicated by i ts  additive effect; on 
bronchodilatory 

1. Amin, A.H. 
(1 959)  

ac t iv i ty  . 
&F3ERENCE@ 

and Efehta, D.B., Nature (London) 184, 1317 
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