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EXPERIMENTAL STUDY OF INTERFERENCE 

BETWEEN PERTUSSIS ANTIGENS AND SALK 

POLIOMYELITIS VACCINE 

by 

H. MIRCHAMSY & 1-1. TASLIMI * 

Comhined vaccilles for ill1munizatioll against sesveral diseases of man 

or animais are widely used. Ramon & Zoe lier (1) first used Diphtheria and 

Tetanus toxoids combined with T AB vaccine and found that there was no 

interference. The wide acceptancc of Diphtheria, Tetanus and Pertussis vac

cine (DTP) is the ressult of intensive studies both in experimental animais 

and field trials. Ali the evidence indicates that the serological response to 

each of these antigens is satisfactory when the antigens are used in combina

tion. 

The addition of Salk Poliom)"elitis vaccine to the combined DTP vaccine 

has also been the subject of many investigations during the last decade. Ken

drick and Brown (2,3) found that the diphtheria and tetanus antitoxin levels 

in guinea pigs were lower following the combined DTP+ Polio vaccine th an 

following triple DTP. They also found the pertussis serologic response in 

both gliinea pigs and monkeys was consistently good regardless of the com

bination in which it was given. Pontecorvo (4) studied the serological response 

of a group of young children to 3 monthly intramuscular inoculations of 

DTP mixed with Polio vaccine. 1-11' found a good response to diphtheria. 

tetanus and polio antigens but a poor response to pertussis vaccine. Wilson 

& al (5) have used DTP+polio vaccine in children with good response to 

diphtheria, tetanus and polio but the response to pertussis vaccine was Ilot 

studied. In order to learn more about the serological response to polio vac

cine. when it is used in comhination. more experiments with small laboratof\' 
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animais are needed. 
The present paper describes the serological response of the rabbit to a 

combined DTP+Salk polio vaccine. 

MATERIALS AND METHODS 

DTP - The triple vaccine used in this study was supplied hy the Depart
ment of Immunology of the Razi Institute. One ml. contaÎl,ing 30 Lf of 
diphtheria toxoid, 15 Lf of tetanus toxoid and 12 billion of pertussis orga

nisms in phase 1 was combined with 1 mg. of aluminium hydroxide. The same 
composition was used without adjuvent as fluid DTP. 

Pertussis vaccine 
Twelve billion pertussis organisms in phase 1 were used with or without 

adjuvant. 

Pertussis soluble antigen (S.A) 
S.A. was prepared by shaking a fluid culture of B. pertussis phase 1 in 

an incubator at 36°C for 48 hours. 1'0 the final product containing 25 to 30 
billion organisms per ml. 0.01% merthiolate was added and then centrifuged 
45 minutes at 6000 r.p.m. The supernate was kept for 3 days at 4°C before 

use. 
This soluble antigen was free From toxicity. 2 subcutaneous inoculations 

of 0.5 ml. protected 100% mice challenged 12 days later hy 2000 ID50 of 
pertussis organisms (6). In certain experiments 0.5 ml of SA replaccd the 
standard pertussis vaccine in combination with diphtheria and tetanus toxoids 
(D.T.S.A.). 

Poliomyelitis vaccine 
Trivalent polio vaccine, which was commercially availahle has becn used 

in this study. The vaccine is an aqueous preparation of killed polio viruses 

containing type 1 Mahoney, type 2 MEF-1 and type 3 Saukett. The viruses 
were inactivated with fonnaldehyde solution of 1 :4000. Sodium bisulfite, 
0.434 gm. per liter, was added ta neutralize the formaldehyde. The vaccine 
was preserved hy merthiolate1: 20,000 and stabilized with soèium ethylene
diamine tetraacetate, 7 : 20,000. In this work polio vaccine was used alone or 
combined with DTP, DTSA, pertussis or S.A. with or without adjuvant. In 
ail cases 0.5 ml of the polio vaccine was combined with the other componcnts 
in syringe just before inoculation. 
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Test for antibodies 

Diphtheria antitoxin was determined by using Lrf 100 of a stabilized 

toxin. Dilution of sera were mixed with the test dose of toxin and 0.1 ml. of 

the mixture was injected intradermally into guinea pigs. As a control 0.01 

A.V of standard antitoxin received from Serum Institute - Copenhagen was 

mixed with 1 LrjlOO of the saille toxin and in je ct cd intradermally into the 

same guinea pig. The reactions were compared and recorded after 3-4 days. 

Tetanus antitoxin was tested with L + / 1000 of a dried tetanus loxin 

combined with different dilutions of serum. The Danish rcference serum 

was also used as a control. 0.2 ml of the mixture of toxin-antitoxin was in

jected subcutaneously in mice. The reactions of micc were recorded daily 

for 5 days. 

The level of pertussis agglutinins was detennined by mixing 0.25 ml. of 

different dilutions of sera with 0.25 ml. of pertussis antigen contailling H 

billion organisms per ml. The mixture was shaken and kept in 37"C water

bath for 2 hours. The first reading was made and the tubes were shaken 

and kept overnight at +4"C. Next day the final reading, based on the highest 

dilution giving c\ear agglutination, was made. 

Poliomyelitis neutralizing antibodies were determined as wc have des

cribed elsewhere (7). 

Pooled rabbit sera were inactivated at 56°C for 30 minutes. Fourfold 

serum dilutions were made from 1 :4 to 1 : 1024. of each serum dilution were 

combined with 0.2 ml of the test dose of virus and the mixture incubated for 

3 hours at room temperature. The virus test dose was one previously calcu

lated to contain 100 'l'CID 50 of virus. Con trois" of normal rabbit serum and 

homologous hyperimmune polio rabbit serum, as weil as a virus titration were 

inc\uded in each test. After incubation, 0.1 ml of each serum-virus mixture 

was inoculated into each of 2 tissue culture tubes and incuhated at 37" C. 

The tubes were read each day for cytopathic effect. The final reading was 

taken on the day that the control virus titration showed 100 TCID 50 of virus 

to be present. If the control titration did not progress to 100 'l'CID 50, the 

readings obtained on the 7th day after inoculation were used. Wc have used 

Hela cells for titration of Polio antihodies. 

Rabbits from the Razi Institute colony were approxima tel y the same age 

and were kept under the same conditions. Ali rabbits were inoculated 3 

times with 0.5 ml (pertussis, S.A or polio vaccine), 1 ml. (DTP or DTSA) 

and 1.5 ml (DTP and DTSA + polio vaccin!') of the given antigen, 3 weeks 

apart and were bled 2 weeks after first and 3rd injection. 
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EXPERIMENTAL RESULTS 

A) PERTlTSSIS AGGLUTININS 
Pertussis antigen: fi groups of fi rabhits wcre injeeted as indicated m table 1 

anù figures 1 and 3. 

Table 1 - Serologieal rcsponsc of Rahhits after injection of Pert:lssis \'aecine 

and Pertussis soluble antigen (S.A.) 

Rabbi t 1 Agg~utln .. t1 tara Adaorbad Rabb 1 t A€slutiniD.~!~or ... 3 ve";·, 
Fluid 

N° 3 vaaka af.l;er 8.JItigaa N° A..atlgClJl lot )rd lU )"d 
injectioa llljeotion injection Lnjcoti on 

J7 80.0. 120 4) 20 80 

3B Bo 160 44 40 120 
D.T.P. 

39 20 40 D.T.P. 
45 20 160 

40 20 40 46 40 160 
41 40 80 47 20 1280 
42 40 40 48 < 10 120 

ON 47(:10) x !J.1)(+47) Cl·! 21 (~ 5) )B7 (~ 190) 

49 160 160 55 40 80 
D.T.P.+ 50 BO 40 D. T.P .• 56 20 160 
Polio 51 80 40 Polio 57 40 160 
Vacoue 52 BO 20 'accizla 58 40 160 

51 80 20 59 < la 160 

'4 20 80 60 <10 160 

or4 18) (~19) p.o (::18) Ct" 1 21 147 01~) 

61 40 160 67 ~ 10 
IGO 

62 40 80 68 10 80 
D.T.S." 6) 20 40 D.T.S.A. 69 40 80 

64 20 40 70 la 80 

65 320 )20 71 40 40 

66 120 120 72 20 160 

CN 127 (:61) 160 (:54) CM 20 100 (~ ~O) 

D.T.S.A 73 20 (10 D.T.S.A. 79 ~o ?O. 

+ 74 20 < 10 80 20 20. 

Polio 75 40 < 10 Polio 81 < 10 20 

Vaocine 76 70 <10 VaCCine 82 < 10 20 

17 20 < 10 8) ?O 20 

78 40 (10 84 40 160 

1 
0101 27 <10 au 17 43 (o! 75) 

x = Reciprocal of the highest dilution giving agglutination. 

C M = Geometrie Mean. 

x = The figure in parenthesis inùicatc the standard errors of thc gco

lI1t'tric lI1ean. 
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Fig. 1 - Geometrie Mean Titers of Pertussis agglutinins in Rabhits after in

jection of standard Pertussis vaccine, Pertussis soluhle antigen or 

Polio vaccine combined on Aluminium Hydroxide. 

1 
4Q..1 

2 

CONTROL 

1 st. injection 3td. lilJCCiloll 
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1 t can he seen that the primary response to pertussis vaccme or S.A. 
comhined with aluminium hydroxide is lower than that of fluid antigen. This 

may be duc to the slow release of antigen. The response to the third injection 

of antigen mixed with gel was higher however th an that of the fluid antigen. 

The geometric means of the responses show this increase. That no agglutinins 

were detected in the control group was to he expected. 

D.T.P. and D.T.S.A. alone or combined with polio vaccine 

Eight groups of 6 rahbits were in jected as shown in table 2 and figures 

Table 2 - Pertussis Response of rabbits after injection of D.T.P. and D.T.S.A. 

alone or combined with Polio Vaccine. 

·nuid :Aabbit 
l~g1ut1niD T1tore 1 1 Uabbit 1 ~g1utiniD Titere ) weeke 
1 J .. eeks after I ... deorbed 1 after 

.l.nUge.· 1 If' lat 1 ):-4 1 antigea Il' let )rd 
1 i.ft 'rnction 1 in jeotioll 1 injectioa in jectioll 

Perweeie 80x 160 1 
7 20 60. IPertues1e 

_ooiD. 2 20 40 1 vaccine 8 < 10 160 

160 80 1 
9 < 10 160 

4 160 160 10 40 )20 

5 40 160 11 <10 160 

6 40 80 12 20 < 10 
1 

0:·1 183(!26)+!ll) (!22) Q:.t 1) 176 ~)9) 
1 

(10 13 40 80 19 320 ..... 14 40 160 S ..... 20 <10 t60 

15 40 80 21 40- )20 

16 1 40 80 22 ( 10 80 

17 , 80 )20 2) 40 160 

18 
, 

80 160 24 (10 <10 , 
CM : 53 (!8) ! 147 (:122) 1 Gil 1) 208 (: 4)) 

25 : (10 : < 10 
1 n < 10 < 10 1 

Cor.t4'ols 26 l<lD < 10 1 Golltrole )2 < 10 < 10 ; < 10 < 10 
1 

<10 < 10 (Polio ! 27 i (Polio 33 
va~o1ne)! 28 ; <10 (10 1 vaoo1ne) 34 < 10 < 10 

! 29 : <10 (10 
1 

)5 < ,JO ~ 10 1 
)0 i (10 ! (10 1 )6 < 10 10 

1 
CIl _ ~~ ~O 1 (10 C!! <.10 < 10. 

x = Reciprocal of the highest dilution giving agglutination. 

x = The figures in parenthesis indicate the standard errors of the geo

metric mean. 
(~ M = (~eometric mean. 
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Fig. 2 - Geometric Mean l'iters of Pertussis agglutinins in Rahbits bled :-1 

weeks after first and third injections of combined Auid Diphtheria

l'l'tanus - Pertussis (DTP). Diphthl'ria - Tetanus - Pertussis soluble an

ti~en (DTSA) alone or combined with Auid Polio vaccinc. 

~ D·T·S·A 

l 
~ 

1 

1 

----- ----. 

____ D. rS.A.+pQ Lia VA C ~(,·/C!..;N~E:-.-__ . __ 
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3 - {;eometric Mean Titers of Pertussis agglutinins in Rabhits after in

jection of standard fluid Pertussis vaccine and fluid Pertussis soluble 

antigen alone or combined with fluid Polio vaccine. 
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2 & 4. Here again the primaf)· response to Huid D.TP. or D.TS.A. is higher 

than that of antigens adsorbed with aluminium gel. The response to the 3rd 

IllJection is also higher for antigens with gel than for the Huid antigens. 

There is an increase of agglutinins after the 3rd injection in ail groups of 

animais. The response to the first dose of Huid D.TP. + Polio is on other 

hancl higher than that of the same antigen combinecl with aluminium hyrl

roxide. Responses to the primary doses of DTSA + Polio either in Huicl or gel 
are poor. The response to the third dose of Huid DTP + Polio is lo\',er than 

that of primary close of the sa me antigen. but it is higher when aluminium 

hydroxide is addecl. 
In case of DTSA + Polio therc was a poor response after 3rd injection 

when aluminium gel was used. ]\;0 respor1SC was recorcled when 3 closes of 

Huid DTSA + Polio were given. These results show a definite interfercnce 

when 4 fluilcl antigens: Diphtheria, Tctanus, Pertussis S.A. and Polio anti

gens were injectecl simulataneouslv. As there is no interference between diph

theria, tetanus ancl pertussis soluble antigen it is l'vicient that polio vaccine in-

Table 3 - Pertussis response of Rabbits in je ct cd with combined Polio vaccme 

and Pertussis Antigens 

Pertu~II:1I 

Taoollle 

+ 

Folio 

S.l. + Polie 

RabUt 1'1° 

85 
86 
87 
88 
89 

90 

a. 
91 
92 
93 
94 
95 
96 

0]( 

Agglutina 

ls. ajeoUoa 

20 

40 
40 
20 

20 
40 

30 ( :!:9) 

< 10 
40 
20 

20 
40 
20 

25 (!12) 
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3rd. ajeoUQIl 

320 

40 
80 
49 
80 

40 

100 ( :!:45) 

~ 10 
10 

<: 10 

< 10 

~ 10 
10 
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Fig. 4 - Geometric Mean Titers of Pertussis agglutinins in Rabbits bled 3 
weeks after first and third injection of combined (DTP) or (DTSA) 
alone or with Polio vaccine and mixed with Aluminium Hydroxide. 
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terferes with pertussis antigen. This interference IS further clemonstratecl m 

the following experiment. 

Pertussis soluble antigen combined with polio vaccine 

'l'wo groups of rahhits were injected as indicated in table 3 and figure 3. 
There is some interference hetwccil polio and pertussis vaccine. There is, on 

the other hand, more interference hetween pertussis soluhle antigen and polio 

vaccme. 

B) DIPTHERIA AND TET ANUS ANTITOXINS 

The response of different groups of rahbits to the first dŒe of diphtheria 

antigen was about 0.1 A.C /m\. The response, after 3rd injection of DTP 

or DTP+ Polio, was more than 2 A.C /m\. but between 1 and 2 A.LT / m\. 

wh en DTSA alone or combined with polio vaccine were injected. 

The response to tetanus toxoid of ail groups seems to \)(' identicaL heing 

approximately I/S0-1j100 AT/m\. following the first injection and 0.1-0.2 

A. C / m\. after the 3rd inoculation. 

Poliomyelitis neutralizing antibodies 

The serological response of rahbits to the poliomyclitis vaccme IS indi

cated in tahle 4. 

Table 4 - Poliomyelitis neutralizing Antibodies in Rabbit, 

4nUgell Oroup 1 Adjuvut Titera after firet ud third iajectio. 1 
1 T;rpe I 1 Type Il Type III 1 1 
1 let. lrd. 1 let. lrd. lat. lrd. 1 1 1 

D.T.P. + Polio 11mg!»oae 4 256 1 4 16 , 64 1024 ( 
D.'1'.S • .l .... ·+ Poli. 1 :(4 1 

1 Alwl1JliUII 4 64 4 1 16 64 
Polio , lb'dro:l:ide 4 256 1 16 64 1 16 64 

1 1 

D.T.P. + Polio 1 16 256 1 16 64 1 16 1024 < 1 Without 1 1 
D.T.S.A. + Polio 1 

Adjuvant 
16 256 1 64 102~ 64 64 

1 16 256 1 Polio 1 1 64 1024 1 64 1024 

70 



Ali rabbits which received poliomyelitis vaccine alone or in combinatÎon 

with the other antigens show a poor response after the first injection. There 

is an increase of antibodies for ail the types after the third inoculation of polio 

vaccine regardless of the nature of the combined antigens. 
It is worth mentioning that the first response, in ail hut one of the 

groups injected with combined antigen and adjuvant, is poorer than the first 

rcsponse in groups inoculated with fluid antigen. 

DISCUSSION 

From the data presented in tables 1 to 3 and figures 1 to 4 therc is a 

c1ear interference betwcen whooping-cough antigens and polio vaccine. Thcrc 

could apparently not have been any interaction between different antigclls. 

in vitro, as the mixture was prepared in the syringe and was injected illlllle

cliately after mixing. 

The interference was most apparent when pertussis soluble anLigen was 

used. Whereas the addition of DT and aluminium hydroxide illlfJ1L'veS, to 

some extent, the serological response to pertussis antigens, the furtnel" addition 

of poliomyelitis vaccine is detrimental to the elaboration of pertussis ,tgglu

tinins. There is the possibility that some enzymes existing in polio11l\'elitis 

vaccine cou Id inactiva te the pertussis soluble antigen to a greater extent than 

the pf'rtussis vaccine. 

A marked interference has recently been observed following thL im

lIlunization of people with a cOlllhined diphtheria, tetanus, typhor'aratyphoiù 

and Salk polio vaccine (8). In this case the protective value of SahnonPila 

antigcns was suppressed bv tht' presence of inactivated polyvalcllt polio 
vaccme. 

Although the mechanislll of this interference is not yet clear, [r"111 the 

practical point of view it is preferable to avoid mixing pertussi~ \<lcc:n.:? \\ith 

other prophvlactic antigens when poliomyelitis vaccine is to be u~('rl. 

Swnmary 

An interference is observed hetween whooping-cough antigens and Salk 
polio vaccine even if the two components are mixed immediately Lefore use. 

The phenomenon is more evident when fluid antigens are injected. Pertussis 

soluble antigen, which gives a good serological response in rahbits, when used 

alone or combined with DT, is inactivated in the presence of Salk polio 
vaccme. 
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Réswné 

On observe une interférence entre les antigènes coquelucheux et le 
vaccin antipoliomyélitique type Salk, même si les deux composants sont mé
langés immédiatement avant usage. Le phénomène est plus évident avec les 
antigènes liquides. L'antigène coquelucheux soluble, qui donne une bonne 
réponse sérologique chez le lapin, lorsqu'il est utilisé seul ou en combinaison 
avec le DT, est inactivé en présence du vaccin antipoliomyélitique. 
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