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This study included 120 patients with major depressive disorder, divided into 
three groups. Group  I: 60 patients received tricyclic :~ntidepressants (half of 
them were put on arnitriptyline and the other h:~ll' o n  iniipraniine). Group XI: 30 
patients received tetracyclic antidepressant rn:lprotiline. Group  111: 30 patients 
received monoamine oxidase inhihitor tranylcyprornine. 

Before and af ter  6 weeks of treatment, all ~xctients were submitted to (a) 
Measurement of hlood pressure (both supine :1nd sti~ntling) and (b) ECG. 

The results revealed: 1- Tricyclic antitlepressants (arnitriptyline and  imipra- 
mine) have significant effects on ISCG (increase i n  I ~ e a r t  rate, prolongation of P- 
R interval and QTc time). 2- Imipraniine h:is sipiSic:uit increasing effect on the 
degree of orthostatic hypotension while the other 3 drugs have non-significant 
increme. 3- The only significant cardiov: lrc~~l:~r  dl'ect of maprotiline was  de- 
creased amplitude of T-wave. 4- Tranylcyproniine \\.as the least cardiotoxic 
(except significant lowering of supine hlootl pressure). 

INTRODUCTION 

Thz major area of conccrn to dcvclop 
regarding the tricyclic compounds since 
thcir i ntroduction has h e n  thcir toxic cS- 
fects on the cadiovascular system 
(Blac cwell, 1981). Tricyclic antidcprcss- 
ants may produce significant disturbnnccs 
of cardiac rhythm, conduction and ortlio- 
static hypotension (Fowlcr et al. 1976). 

Re-d et al. (1980) statcd that tricyclic 
antid~:prcssants can usually be uscd safe- 
ly wilhout major card~ovascular cornpli- 
cations in paticnts with hcart discase. 
Glassman et al. (1983) emphasized that 
this group of drugs may even suppress 
ventricular arrhythmia. 

Rasder et (11. (1978) mcntioncti that 
maprotiline has a lowcx incicicncc of cnr- 
diovaxular reactions than thc TCAs. Dal- 
ly and Connolly (1981) rcportcd [hat the 
cardiotoxicity of the this tetracyclic is 
similar to tricyclics. 

For patients wilh ccrhin cardiac prob- 
lems, MAOIs may have an advantage 
over 1'CAs (Coldman t ! l  al. 1986). The 

main side effects arc orthostatic hypoten- 
siorl (Kcndell and Zcalley, 1983). 

Thc aim o C  this work is to study and 
conlparc 111c cl'rccts of antidepressants 
which arc in common use in Egypt, on 
thc cardiovascular system. 

SUIi.IISCrI'S AND METHODS 

Thc srutly included 120 patients with 
maJor tlcprcssivc disorder. The age 
ran@ hclwccn 18-35 years with a mean 
o f  35.12 + 6.89 ycars. They were 76 fe- 
males and 34 males. They were divided 
into ~l~r'cc main groups: 

Gro111) I :  60 patients rcceivcd tricyclic 
an~itlcl~rc~ssnnts. This group is subdivided 
inlo 2 \ ~ ~ i y n ) u l ~ s .  

Gro~rl)  I A: 30 patients 
amirrip~ylinc (100 mg/day). 

were put on 
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Group I B: 30 patients received ilnipni- 
mine (100 11,glday). 

Group 11: 30 patients were put on tetra- 
cyclic antidepressant maprotiline (100 mgl 
day). 

Group 111 30 patients were trcatcd by 
monoaminc oxidase inhibitor tranylcypro- 
mine (30 mcr/day). 

Patients .vith cardiovascular disease 
were exclu 3d (e.g myocardial infarc- 
tion, arrhy Llimia ....... ). The patients 
were drug-ii :e for at least one month be- 
fore being involved in this study. Actual- 
ly, 100 patients had never received antide- 
pressant before, 20 patients were asked to 
discontinue their antidepressant for one 
month. Only one antidepressant was used 
for each patient. 

Before and after treatment, all patients 
were submitted to: 

A- Measurement of blood pressure 
(both supine and standing). 

B- ECG (heart rate, T-wave amplitude, 

I' R interval, QTc lime and QRS com- 
plex). 

According to Goldman et al. (1986) 
and Kutcherrt ( 1 1 .  (1986), examination of 
the cardiovascular system after treatment 
was carried out after 6 weeks. During this 
period, patients were prevented to take 
medications otlicr than the prescribed an- 
tidepressant. 
QTc(QT corrcc!cd)= Mexsurcd QT 

Length of thc cardiac cycle (i.e. R-R 
interval) 

RESULTS 
1- Blood Pressure : 

- Table (1) Shows hat: 
- Tricyclics (amitriptyline and imipra- 

mine) tend to decrease systolic blood 
pressurc and increase diastolic blood 
pressure, but the dirferences are non sig- 
nificant (PM.05). 

- Maprotiline has no effect on supine 
blood pressurc, 

Effect of Anfidepressants on Supine Blood Prcssure 

Supine blood pressure Arnitriptyline Irnipramine Maprotiline 'I'ranylcypromine 

(difference between 

before and after 

treatment) 

Systolic 

- Mean (diif.) 

-S.D. 

- t (diff.) 

- P 

Diastolic 

- Mean (dif.) 

- S.D. 

- t (diff.) 

- P 

n. s. = Non Significant sig. = Significant 



TAIH,E I1 

Effect of Antidepressants on the Dcgrcc of Ortl~ostalic Il>potension 

Orthostatic hyp0tc.n- 

sio? (difference be- Arnikiptylinc Imipraminc hfaprotilinc Tranylcypromine 

tween before and after 

trea trnent) - 
Systolic 

- Mean (diff.) 2 4.33 2 1.67 

-t (diff.) 1.65 3.03 I .89 1.78 

(ns.) (sig.) (n.s.) (ns.) 

Diastolic 

- Mean (dif.) 1.67 3.67 2 I 

- S.D. 5.47 8.19 8.05 4.8 14 

- t (di ff.) 1.67 2.45 1.36 1.14 

(n .s.) (si.9.) (ns.) (ns.) - - 
n. s. = Non Significant sig. = Significant 

Hcart rate (beat / min.) 

(difference bctwecn bdorc and Am~kiptylinc Imipraminc Maprotiline Tranylcypromine 

after treatment:) - 
- Mean (diff.) 75.87 6.7 2.5 0.87 

t (C iff.) 3.47 3.56 1.27 1.16 

n. s. = Non Significisnt sig. = Significant 
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TABLE I V  

Effcct of Antidepresscints on 'I-wuve Aitlplitr~tic 

T-wave Amplitude (mm) 

(difference between beforc and Arnitriptylinc 1mipr;unini: hl~rproiilinc Tranylcypromine 

after treatment) 

Mean (difi'.) 0.2 0.13 0.3 0 

S.D. 0.55 0.51 0.62 0 

t (diff.) 1.09 I .44 3.54 0 

P > 0.05 > 0.05 < 0.05 

n.s. n.s. S I ~ .  no change 

n. s. = Non Significant sig. = Sign~fican~ 

TABI,E V 

Effect of Anticteprrssnnt.r on P-R Inforvcd 

P-R Intcrval (Second) 

(difference bctwccn beforc and Amitriptylinc Imip~niniric hlaproiiline Tranylcypromine 

aftcr trcatmcnt) 

Mean (diff.) 

S.D. 

t (diff.) 

P 

0.0 13 0.01 1 0.005 0 

0.02 0.0 I X 0.013 0 

3.56 3 3.1 1.95 0 

< 0.01 < 0.01 >0.05 

sig. srg n.s. no change 

n. s. = Non Significant sig. = Significant 



TABLE VI 

l?ffect of Antidepressants on Q7'c Time 

QTc time (Second) 

(difference bctwcen bcforc Amitrip~ylinc lmiprani mc h4oproliline Tranylcypromine 

and after treaunen t) 

Mean (diff.) 

!;.D. 

I (diff.) 

I' 

0.019 0.021 0 0.005 

0028 0.032 0.027 0.018 

3.72 3.59 0 1.52 

< 0.001 < 0.01 > 0.05 

h.s. sig no change n.s 

ns. = Non Significant 
sig = Significant 
h.s = H~ghly Significant 

TABLE VII 

Effect of Antidepressanls on QRS conzplcx. 

Q:RS complex (Sccond) 

(difference between before Arniuiptyline Imipraninc Maprotiline Tranylcypromine 

and after treatment.) - 
Mean (diff.) 0.006 0.008 0.003 0 

S.D. 0.0- 17 0.024 0.0 10 0 

t (diff.) 1.93 1.83 1.67 0 

n.s. n.s. n.s. no change 

n. s. = Non Significant 
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- Tranylcypromine tends to decrease 
both systolic and diastolic blood pressure 
significantly (P< 0.05). 
Table (2) reveals: 

- Imipramine increases the degree of 
orthostatic hypotension (both systolic P < 
0.01 and diastolic (P>0.05) to a signifi- 
cant degree. 

- Although the other 3 drugs tend to in- 
crease the degree of orthostatic h ypotcn- 
sion, the differences are non significant 
(-0.05). 

11- ECG : 
Table (3) shows: 

Tricyclics (amitriptyline and imipra- 
mine) increase heart rate to significant de- 
grees (P< 0.01). 

- Maprotiline (P~0.05) and tranylcy- 
promine (P>O. 1) tend to increase heart 
rate but to non significant degrees. 
Table (4) shows: 

- Maprotiline decreases the amplitude 
of T-wave to a significant degrce 
(P<0.05). 

- Tricyclics decrease the amplitude of 
T-wave, but to non-significant dcgrccs 
(p0.05). 

- Tranylcypromine has no effect on T- 
wave amplitude. 
Table (5) shows: 

- Tricyclics (amitriptyline and imipra- 
mine) prolong the P-R interval to signifi- 
cant values (p<0.0 1). 

- Maprotiline prolongs the P-R interval 
to a non significant degrce (P>0.05). 

- Tranylcypromine has no effect on P- 
R interval 
Table (6) shows: 

- Tricyclics increase QTc time, being 
highly significant with amitriptyline 
(P<0.001) and significant with imipra- 
mine (P<0.01). 
. - Maprotiline has no effect on QTc time 
- Tranylcypromine tends to increase 

QTc time but to a non-significant value 
(-0.05). 
Table (7) shows: 

- Tricyclics (amitriptyline and imipra- 
mine) and maprotiline increase the dura- 
tion of QRs complex but to a non- 

significant dcgrcc ( P > 0.05 ), while tra- 
nylcyprominc has no effect in this re- 
spect. 

DISCUSSION 

Amitriptylinc and imipramine have no 
significant cffcct on supine blood pres- 
sure. Irnipraminc sliowcd significant in- 
crease in thc dcgrcc of orthostatic hypo- 
tcnsion, whilc the cffcct of amitriptyline 
was insignificant. 

Glassman and Bigger (198 1) empha- 
sized that orthosti~tic hypotension is com- 
mon with tricyclics. Luchins (1983) at- 
tributed such cffccts to the adrenergic 
blocking action or this group of drugs. 

Amitriptplinc and imipramine signifi- 
cantly incrcascd heart rate. This is in 
agreement with Zicgler and Bigger 
(1977). The increascd heart rate noted 
with tricyclic nntidcprcssants is believed 
to bc duc to the anticholincrgic action of 
thcse drugs (Lnchins, 1983). 

Tricyclics insignificantly flattened T- 
wuvc. Thcy signi ricontly prolonged P-R 
interval antl QTc timc, but insignificantly 
prolongctl QRS coniplcx. 

Thcsc findings arc in agreement with 
Raisfcld (1972) anti Pclit et al. (1977). 
Thcse cll'ccts arc attributed to their quini- 
dine-likc action (Whitc et al. 1982). TCAs 
have a dircct cffcct on the myocardium 
and a high al'l'inity for cardiac muscle in 
the form of a tlcprcssant effect on con- 
tractibili ~y antl conduction velocity 
(Montgomery, 1982). However, Luchins 
(1 983) rcportctl that TACs at therapeutic 
doses do not impair cardiac mechanical 
functioning. 

The effect of maprotiline was insignifi- 
cant on supinc blood pressure, orthostatic 
hypotension, hcnrt rate, P-R interval, 
QRS and QTc timc. Maprotiline signifi- 
cantly flattcncd T-wave. 

The cffccts of maprotiline on the cardi- 
ovascular system were less significant on 
supine blood pressure, compared to 
TCAs. Thcse findings are compatible 
with Robinson (1984). 



Maprotiline has a cardiovascular pro- 
file essentially sim~lar to TCAs, however, 
it is still less cardiotoxic than them. It has 
qninidine-like effects on ECG. 
(Butckhardt et al. 1978). 

The effects of' tranylcypromine on 
ECG were insignificant, but it produced 
significant lowering of supine blood pres- 
slue. 

Razani et al. (1983) emphasized that 
tranylcypromine produced a significant 
decrease in standing blood pressure corn- 
pared with the level before therapy. How- 
ever, the degree of orthostatic hypotcn- 
sion did not show significant increase 
compared with the pretreatment levels. 
'This was in part due to decrease in supine 
blood pressure. This is in agreement with 
3ur study. Rifkin et al. (1985) found that 
tranylcypromine can cause severe oriho- 
static hypotension in 17 % of cases. 

Halper and Mann (1988) reporied that 
quinidine-like effects are not exhibited by 
MAOIs and these agents may actually 
speed conduction. Their use has been as- 
sociated with cardiac slowing, which is 
of modest propl~rtions and has not bccn 
associated with clinical complications. 

RECOMMENDATION 

I- An association bctwccn an abnormal 
QTc interval and suddcn cardiac dcah has 
been found in various diseases (Bexton et 
al. 1986). Prolongation of QT interval 
have been linlked with developmcnt o f  
ventricular arrhythmia (Ward, 1964) and 
after myocardial infarction (Schwartz and 
Wolf, 1978). Diabctic patients wilh dia- 
betic neuroparhy also have prolongation 
of QTc interval (Bellavcre et al. 1987). 

SO, in such padenis, we rccomrncnd 
avoiding antidepressants which cause 
prolongation of QTc interval 
(amitriptylinc and imipramine) as thcir 
use in such circumstances may carry thc 
risk of sudden dcath. 

11- Prolongation of P.R. inlcrval (first 
grade heart block) paves the way for ad- 
vanced grades of heart block with all its 
hazards. Antidepressants which possess 

this property (c.g. tricyclic) should be 
bcltcr avoided in cardiac patients because 
they are more vulnerable to such effect. 
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Ilne ~ t u d e  Comparative des Effets des Anticlepressi~nts Communement 
UtilisCls sur  le Syst6n1e Cilrdiovi~sculaire 

Cette Ctude comprcnd 120 paticnts soufl?ant tlc tl2sordrc dCprcssif majeur qui est 
distribuCs en 3 groupcs: 

1- Le premicrgroupc: est form6 de 60 paticnls qui rcqoivcnt dcs antidepressants ui- 
cycliques, la moiti6 a r cpc  amitriptylinc, ct I':IU~IC rnoitr6 irnipramine. 

2- DeuxiEme poupe: est form@ dc 30 paticnts qui rc~oivcnt d'antidcpressant tetracy- 
clique maprotiline. 

3- TroisiEme groupe: est form6 dc 30 patients q~ii rc~oivcnt monoamine oxidase in- 
hibitor, tranylcyprornine. 

Six semaines avant el aprks lc traitcmcnt, tous Ics paticnts ont partici@s 2 : 
a) des m6sures pour la prcssion dl1 sang (co~ichC c~ dcbout) 
B ) E C G  
Les resultats otrt demontr6s quc: 
1- Anlidcpressants tricycliques (Arnitr~ptylinc ct itn iprarn inc) avaient des effets signi- 

ficatifs sur L'ECG (augmentation du taux de cocur, prolongation de l'interval P - R et 
le temps de QT). 

2- Imipramine provoque une augmentation significative sur le degr.5 de l'hypoension 
orthostatique, tandis que les 3 autrcs, ne causc aucunc augmentation significative. 

Le seul effect cardiovasculaire significatif dc maprotiline est, la diminution de 
l'amplitude de l'onde T. 

4- Tranylcypromine 6tait le moins cardiotoxiquc (sad la diminution significative de 
1;l pression sanguaine (couch@. 




