
STUDIES OF A N T I - E M E T I C  DRUGS:  

A COMPARATIVE STUDY OF CYCL!ZIN ~- (MARZINE|  
P IPAMAZINE (MORNIDINE@),  TRIMETI~[DBENZAMIDE 

(TIGAN| AND HYOSCINE 

ELLEN BLATCHFORD, M.B.* 

ANYTHING'which can alleviate the unpleasant and uncomfortable complication 
of vomiting during the postoperative period warrants the most arduous and 
careful investigation. While it would seem t h a t  anti ,emetic drugs have been 
covered adequately in the literature of anaesthetic and igeneral medical journals, 
it was felt that  there is always an extra appreciation of their ;action by first-hand 
knowledge. In this study we have compared the anti-emetic value of cyclizine 
lactate (Marzine| pipamazine (Mornidine| tr imethdbenzamide hydrochloride 
(Tigan| and hyoscine. 

Cyclizine lactate (Marzine| is a white crystaline sollid, with the formula 

/CH~CH_~x 
CHICH--N\ > N  ~CH~ 
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It has both an atropine-like and an antihistaminic action. I t  depresses the para- 
sympa~;hetic, thus blocking a fall in blood~press~re which can result from stimula- 
tion of the vagus. 

Pipamazine (.'I{ornidine| is a phenothiazine deriv4tive, being a tranquilizer 
with a separation of the anti-emetic and tranquilizing qualities. Its action is on 
the medullary chemoreceptor centre. Its formtila is: 
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�9 Trimethobenzamide hydrochloride (Tigan| is a subs t i tu ted-bei~amide  with 
the following formula: 

OCH 

(C" 3) N , C H C H 2 C H ~ C H 2 N H O C ~ C H H C I  

O'CH, 
Its action is on the "trigger zone" in the medulla without  accompanying sedative, 
toxic, or cardioregpiratory depressant effects. 
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Hyoscine is an old and well known ldrug, and iS noted for its cortical depressant 
action, drying effect, and amnesic proper]ties. "~Vaters in 1938 looked upon hyo- 
scine as a useful cardiovascular antagoni.~t to the effect of morphine, and used 
it to-counteract the depressant effects of tbre-anaesthetic sedation. 

INVESTI(~ATION 

In this series of cases each drug was u.~ed for a period of one week, a~nd with 
the introduction of  a control week when no anti-emetic was given, the method 
of administrat ion formed a five-week c?lcle. The anti-emetic of the Week was 
ordered with the preoperative sedation {Demerol and atropine), and the anti- 
emetic was repeated in the recover?" room fifteen ,nindtes after arrival. The 
dosagewas as follows: 

Cyclizine lactate (Marzine| 
50 mg. one hour preoperatively with sedation 
50 mg. fifteen minutes after arrival i!l the recovery room 

Pipamazine (Mornidine| 
first series 5 mg. with preope'rative sedation 

5 rag. in the recovery] room 
second series 6 rag. with preoperatlve sedation 

2.5 rag. in the recove~/~ room 
Trimethobenzamide hydrochloride (Tigan| 

first series 100 nag. with preoperative sedation 
1O0 mg. in the recovery room 

second series 200 nag. with preoperative sedation 
200 rag. in the recovery room 

Hyoscine 
gr. 1/100 to 1/200 with preoperative sedation 

�9 I All the drugs were given mtramuscularl? T. 
The patients were observed carefully and  any vomiting,occurring in the re- 

covery room was charted. Nausea, although noted at the time and recorded, 
was not considered in the analysis, since ;it was felt tha t  the positive obiservation 
of vomiting was a more reliable factor�9 All patients were visited on tlhe wards 
and theirTeactions during the next twenty-four hours were recorded. A total of 
78l patients were observed. 

The operative procedures involved in this series of cases ranged from major 
abdominal work to the usual type of minor operations. In order to] ! test the 
distribution in each anti-emetic group and in the control group, the qperations 
were classifed into major and minor, and the former further subdivided int0 
head and neck, abdominal, and vaginal. There was no significant !Jlifference 
in the distribution (P being .90). 

Since i~! has been noted by Dent  et al.* and Roberts -~ tha t  the type of anaesthetic 
can be closely associated with postoperative w)miting, it was decided t O examine 
the incidence of volatile anaesthetics and cyclopropane used as against  nitrous 
oxide and thiopentone. The distribution was not stat is t ical ly signilficant on 
comparing the five groups, P being .70, making the groups sufficiently similar 
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so that straightforward comparisons could be made with the results observed. 
It is inte/esting to note tha t  Belleville, Bross, and Howland a found in their 
investigation tha t  intra-abdominal surgery produced a ]higher incidence of 
vomiting. They believe tha t  the experience of :the anaesthet is t  is a factor in 
producing nausea and vomiting and tha t  light levels of anesthesia produce less 
vomiting. 

It will have been noticed tha t  two series were conducted with pipamaM/ne and 
win trimethobenzamide. I t  was found tha t  some very sharp falls in blood pres- 
sure occurred in the recovery room when a 5 mg.-dese of pipamazine was ad- 
ministered ; 'consequently, after three weeks observation, it was decided to halve 
the dose postoperatively to see if this complication could be avoided. In the 
second series the dose of tr imethobenzamide was doubled, since experience and 
further information indicated tha t  100 mg. was too litltle. 

RESULTS 

TABLE I 

A COMPARISON OF TI~'E INCIDENCE OF VOMITING 
CYCLIZlNE AND CONTROL GROUP S 

No vomiting Vomiting 

Controls 
observed value 
expected value 

CycIizine 
observed value 
expected value 

BETWEEN 

'Total 

75.00 68.00 143.00 
87 ."69 55.31 143.00 

1. 836 r 2. 911 ~:. 747 

101. O0 43.00 144.00 
88.31 55.69 14A:, 00 

1. 823 2. 892 4,715 

176.00 111.00 287.00 
9.462 

= 9.462 1 d.f. P -- .00~ 

On comparing the incidence of postoperative vomliting in pat ients  receiving 
cyclizine with those in the control group, it is seen tha t  cyclizine has a stat ist ical ly 
significant effect on the incidence of vomiting (P = .001). 

TABLE II  

COMPARISON BETWEEN PIPAMAZINE AND CONTROLS (COMBINED 
SERIES) 

No vomiting Vomiting Total 

Pipamazine 
observed value 103. O0 47. O0 150. O0 
expected value 91.13 58.87 150.00 

1. 546 2. 393 3. 939 

178.00 115.00 293.00 
8. 070 

= 8.070 1 d.f. P = .01 

Controls 
observed value 75. O0 68. O0 143. O0 
expected value 86.87 56.13 143. O0 

1.621 2.510 4. 131 



162 CANADIAN ANAESTHEII'ISTS' SOCIETY JOURNAL 

T h e  p i p a m a z i n e  cases were e x a m i n e d  in t h ree  ways .  
(1) T h e  first series of 83 p a t i e n t s  receiving the  larger  dose,  P was  .05 and just 

wi th in  the  b o u n d s  of significance.  
(2) T h e  second series of 67 pa{ients  !given the  smal le r  second  dose,  P was .03, 

t hus  ind ica t ing  s l ight  i m p r o v e m e n t .  
(3) T h e  c o m b i n e d  series of 150 pa~.ients. A n  analys is  of T a b l e  I I  indicated 

t h a t  p i p a m a z i n e  showed a significaflt  i m p r o v e m e n t  ove r  the  co,ntrol cases 
(P = .01). 

TABLE III 

COMPARISON OF THE RESULTS C1F TRIMETHOBENZAMIDE 
ADMINISTRATION W I T H  CONTROLS (COMBINED SERIES) 

No volmiting Vomiting Total 

Controls 
observed values 75 '00 68 00 143 00 
expected values 79 82 63.18 143 00 

0 1291 0 368 .659 

Tr~methobenzamide HydrochIorhte 
observed values 112 00 80 00 192 00 
expected values 107 18 84 82 192 00 ol 274 217" 0 .491 

187 00 148 O0 335 00 
1 15 

= 1 . 1 5  1 d . f .  P - -  . 3 0  
I 

The  t r h n e t h o b e n z a m i d e  g roup  of cases was also s tud i ed  in th ree  ways  (Table 
I I I ) .  

(1) T h e  first series, where  the  p a t i e n t s  received 100-rag. doses  on ly ,  show no 
i m p r o v e n m n t  on the  con t ro l s  (P = .50). 

(2) In  the  second series in which  the  dose  was doub led ,  the re  is no significant 
i m p r o v e m e n t  (P = .20). 

(3) Tab le  I l I  p resen t s  the  resul ts  of the  c o m b i n e d  ca se~  192, cons i s t ing  of 84 
f rom the  first g roup  and  108 f rom the  second series. T h e r e  is no  obvic~us improve- 
m e n t  as P is still too high in va lue  to be s ignif icant .  

TABLE iV 

A COMPARISON OF THE RESULTS PRODUCED BY HYOSCINE 
ADMINISTRATION WITH PATIENTS IN THE CONTROL GROUP 

No vomiting Vomiting Total 

Controls 
observed values 75 00 68 00 143 00 
expected values 83 86 59.14 143.00 

0 936 1. 327 2 263 
Syosc~e 

observed values 
expected values 

98 00 54 00 152 00 
~9.14 62.86 152.00. 
0 88~ 1.249 2 130 

173 00 122 00 295.00 
4 393 

-= 4.393 i d.f. P ~ .05 
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The results of the  analysis  in Table  IV indicate  the. vhlue of P as .05, which 
c0uld be accepted as significant. 

TABLE V 

COMPARISON OF TOTA.L SERIES 

No vomiting Vomiting Total 

Controls 
observed value 75. O0 68. O0 ~t43. O0 
expected value 89.54 53.46 143. O0 

2. 361 3. 955 6. 316 
Cyclizine 

observed value 101.00 43.00 144.00 
expected value 90.16 53.84 144.00 

1. 303 2. 182 3. 485 
P i parnazine 

observed value 103. O0 47. O0 ~150.00 
expected value 93.92 56.08 150. O0 

1. 270 2:. 126 ~. 396 
Trimethobenzamide 

observed value 112.00 80.00 192.00 
expected value 120.22 71.78 ~92 00 

O. 562 0. 941 1. 503 
Hyoscine 

observed value 98. O0 54. O0 152. O0 
expected value 95.16 56.84 1152. O0 

0.085 O. 142 .227 

489.00 292.00 ~81:00 
" 14.927 

= 14.927 4.d f P "-- 0.'01 

The super ior i ty  of cyclizin e is still ev iden t  in Tab le  V, a l though  p ipamazine  
presents a definite decrease in the  n u m b e r  of observe d case.s y6mi t ing  af te r  
ol~eration. 

DIscussION r 

This s tudy leads one to believe t h a t  cyclizine is the mqst  effective an t i -emet ic  
.0f those s tudied in this series of pat ients .  Ch inn  and his associates ~ tes ted  this 
drug for prevent ion  of mot ion  sickness in t roops dur ing  t r anspor t  (1952 and 
1.953), and he felt t ha t  it afforded significant protect ion.  Previous  experience 
with cyclizine showed t h a t  it  had a synergis t ic  effect when  combined  with  a 
preoperative sedat ive,  and the pa t ien ts  in an earl ier  series= f requen t ly  a r r ived  
in the operat ing room too deeply  sedated.  Therefore ,  in this s t udy  the sedat ive  
dose was reduced when combin ing  it with cyclizine. Bellevi!lle, Bross, and  Hol land  ~ 
showed tha t  cyclizine did not  increase the  pos t -anaes the t ic  sleeping t ime,  and 
that it did not  produce  significant hypotens ion .  T h i s w r i t e r  feels t h a t  there  is a 
higher incidence, of pos topera t ive  vomi t ing  L;a pa t ien ts  who become hypo, tensive  
during surgery. 

Pipamazine also appeared  to d iminish  the incidence of pos topera t ive  vomi t ing ,  
although its efficiency was somewha t  mar red  by the  hy lao~ns ion  which  occur red  
in some pat ients  af ter  t h e  second dose which was given: in the  recovery  room.  
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There were 14 patients who had a shart~ fall in blood pressure in the fi;st series, 
that  is, after the larger second dose, and there were 9 patients with hypotensi0n 
in the second series. The degree of hypotension varied between 40-70 ram. of 
Hg, and occurred 10 to 15 rain. after the second administration. I t  was noticed 
that  this complication arose mostly, a f t e rminor  operations, and it was presumed 
that  the interval between the twn doses was too short. However, there was one 
patient who responded unduly to the preoperative administrat ion with a resulting 
hypotension, and it was considered necessary to postpone the operation because 
of the fall in blood pressure. I t  is interesting to notice tha t  the reduction in 
dosage did not impair its ability to influence the incidence of vomiting favourably. 

Trimethobenzamide does not present the same satisfactory picture, and in 
none of the three series does analysis show statistical significance. Since there 
were no side effects observed after the administrat ion o~ trimethobenzamide and 
it did not appear to potentiate the sedatives given preoperatively, i t  may be that 
larger dosage would be more effective. 

Hyoscine did show some anti-emetic leffect in this study, although the results 
were not so appreciable as those obtained by Greene and Associates, 6 who, after 
detailed investigations oL a variety, of drugs, expressed the opinion that  of all 
drugs tested scopolamine hydrobromide is the drug tha t  most closely fulfills 

�9 " | I ~  " the criteria of the still undiscovered speczfic anti-emetic. 

SUb[MARY 

The anti-emetic effect of cyclizine (Marzine| pipamazine, (Mornidine| 
tr imethobenzamide (Tigan| and hyoscine have been studied and compared 
in 781 surgical patients selected at  random. The drugs were given intramuscularly 
with the preoperative sedative, and agaln 15 minutes after arrival in the recovery 
room. Analysis of the results showed tha t  cyclizine was the most effective in 

-reducing postoperative vomiting, but  it was importan't to realize tha t  it had a 
potentiating effect on the .sedative drugs. Pipamazine also gave statistically 
sigIfificant results, but  the incidence of hypotension occu~rring in the recovery. 
room gave rise to some anxiety. A reduction in dosage minimize d this side 
effect without  impairing the anti-emetic effect of pipamazine. T rimethobenzamide 
did not appear to be effective in this study, and it is thought  that  since it does 
not give rise to side effects it could be employed in larger doses, and in this way 
might prove more effective. Hyoscine given preoperatively gave only fair pro-. 
tection in our series. 
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R~SUMI~ 

Chez 781 candidats ~ la chirurgie, pris au hasard, nous avons b_tudi6 et compar6 les 
effets anti6m6tiques de la cyciizine (Marzine| de la pipamazlne (Mornidine| 
de la trim~thobenzamide (Tigan| et de l'hyoscine. Nous avons donnfi 
les m~dicaments par voie intra-musculaire en mSme temps que la s6dation 
pr~op~ratoire et nous en avons r~p6t6 l 'injection quinze minutes apr@s l'arriv6e 
du malade ~ la salle de rfiveil. L'~tude des rfisultats nous amSne h la conclusion 
que la cyclizine a l e  mieux r@ussi A diminuer les vomissements post-op6ratoires, 
mais il est important  de retenir qu'elle potentialise les effets s6datifs des m6dica- 
ments. La pipamazine 6galement a donn6 certains r~sultats mais les hypotensions 
0bserv6es dans la salle de r6veil nous ont caus6 des inqui6tudes. En d iminuant  
les doses de la pipamazine, son pouvoir anti6m6tique n'a pas chang6, ma[s ses 
effets secondaires ont 6t6 r6duits. La trimethobenzamide, au cours de notre 
(~tude, ne s'est pas r6v616e etficace, mais, 6rant donn6 :lue--son emploi n'a donn6 
lieu t~ aucun effet secondaire, il serait peut-6tre possible de l 'employer ~ des doses 
plus fortes et d 'obtenir  ainsi de meilleurs r6sultats. L'hyoscine, employ6e en 
pr~m6dication, au cours de cette 6tude, ne nous a fourni qu 'une protection 
ordinaire. 
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