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of these two types of agents might improve the hemodynamic
profile, providing the potential for better control of

symptoms cf myocardial ischemia. At <h ame time, however,

1]
)

1

nt with ischermic

W

ati

this type cof combined therapy in the

e

U

heart disease could produce additive and potentially detri-
mental circulatory effects as the result of independent
negative inotropic and chronotropic action o¢f each agent.
These potential concerns were supported by early clinical
reports of hypotension and ventricular asystecle when verapa-
mil wés administered to patients receiving a beta-blocker

( Benaim, 1972 - Packer et al, 1882 ).

The combination of calcium channel blockers, such as
verapamil with beta-blockers could have implications not
cnly for angina pectoris and cardiac arrhythmia but also for

nypertension ( Doyle, 1983 ).

So, the interaction between these two groups of agents
may cause problems ¢ Opie and White, 1980 - Keival et al,

1982 - Packer et al, 1982 - Robson and Vishwanath, 1382 ).

This study is directed, firstly to review the pharmaco-
toxic effects of the two drugs, and secondly to demonstrate
the toxicity of each compound in the experimental animals

and their combination.
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REVIEW QF TITERATURE

I - Calcium antagonism -

L, Elstcrical evolution -

The introduction of <he calcium antagonists cor ca.ciam
channe. blecking agents represents the most exciting cardio-
vascular pharmacclogizal advance in the past few years.
These drugs of whichn verapamil, nifedipine and ditiliazem
are the most clinically employed, have Leen usse

d
the treatment cof angina pectoris in Eurcpe and Asia but also

as chemical probes in *he basic studies of the excitz-iorn
sécret.on  and exsitaticrn-contractisn  process ¢ Schwartz,
1382

The development of 10w Channe. Dlockers dates <o —ka
early 196C. Linder { 1960 ) obssrved <that gprenylamine, a

newly developed coronary dilator, depressed cardiac perfszrm-

ance in canine heart lung preparations.
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SCrconary vasodllator, possessed rnegative
TOTIOTLT =Ifscfis ThAT waTs nIT ssen with rthers, Scrarentln
similar wvascdilatsry acents, ERS in

Freckenstein et 31 113587 =zuggestsd zhat  -re
2f zzzicn 2% +hess TS was nov related to heta-adrenergic
Blzccxade, Dut %z i cf the mecvement of calcium ians
inTo zells.

~ater, Fleckenst2in (1570 gpecified czlgium anzTa-
3cnists acted Dy reversibly sealing specific zalel Tha--
rels irn the menbrare ¢Z mammalian myocardial cell.

The name Ifor this clzss of 2rugs rema‘ns ComTroversisl
Flecxensczelin Z85: continies  To Zaveuy  tne slder Tearm
"calolur artagonist' and eschews  The term "oslcoium Slockar”
TeCalze ZomTlete zf calzicm influx vis tne slow i
w3rd Turrent incompatiizle witn L:ife,

Katz et al | 1384 ; suggested <hnat the designatiosn cal-
cium antagonist is misleading because <-he drugs do neo=

o
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directly antagonize many e<fects of =

rrocesses. They are ncoct calclium ana.cgues.

=
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Furthermore, the term calcium antagoniss has alsc been

applied to drugs that interfere with the activation of rcal-

mef2..noby CavTt,  an effect that lnvolves actlions guite dif-
T=rent Irom tThose procuced when rtalcium influx a-Yoss Shs

Clasma mem-rane 13 Zlcocked Tec3use these Zrugs exert Tnsir
effects primarily by inniZiting calciurm entry ints cevzalirn
excitsble cells, ard certain non-excizable cellis as well,
the Zsrm " calcium entry blockers " has Lbeen proposed { Van

These drugs, hcwever, Z£o nct block all of zhe mechan-

5

isms By which calcium can enter a cell; They dc not for ex-

ample bleock the sodium-calcium exchange (Morad e< al, 188z2;.

.

Trelr maicr action Is to Inhibit the sassa
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-BCTLVE Zhanne.s In tThe [_asma Tmembrane of

— - e e - S
cnISUGnL Za_Czlun

in

zardiac muscie, and cther celis. Blthough the Iimited un-

Zerstarding ¢f menkbran StrucTures has not ye: provided a
clear piciure cf these channels, it is rpelieved <hat <he
mest  accurate descripticn cf <hese drugs ‘s "nlockers -f

3

calcium entry through a broad group ¢

Fh
"
S

voltage-dependent and
receptor-operated calcium selective plasma membrane ion
channels" recognizing that the extent of this inhibiticn
need not be complete.So, the "calcium channel blockers" s

chosen as abbreviation of this definition (Katz et =1 1984:.
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Verzpamil, 2 & 2Zexlvatlive of papaverine, was firsct
1282 AS & CTo2IChaIv wvasciilateor rirtrner studlizs showed Thnat
- Aw-1~ FHo3o = - o - -, - - - - -
-0L& CZIg nas a novel necrnanism f acttizn o it Slooks saioiam

Lo
(&3]

Verapami. after Mannhold =2 al,

't

()

[+]]
)

Verapamil has a molecular weight cf 491.08 almost white
in colour, crystalline powder, practically odourless, with

v

lds et 31, 198%-a .

b

titter taste (¢ Reyno
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