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Immunol~~ic Aspects of Dental Caries

~~~~~~~~~~~~ polymacchari~~s

~ C.~~ Malcolm S. Artenstein

Department of Bacterial Diseases, Walter Reed Army institute of Research(
Washington, D.C. 20012

~~~ The bacterium,ifii seria meninQiti I~~~ a~ i 1f4~ed into sero-
<,groups on the basis ~UcapsuTär polysaccharides . However, ~~t afl sero-.groups (especially group B strains) have easil y demonstrabl~~capsules .Nevertheless, chemica l extraction procedures have demonstr$ed the presence

of~~olysaccharides (14; Table I).
-—Capsular p olysa cchar Ides of serogroups A, B and ~~ ave been tested forsafety and Ininunogenicity in man. Except for a rare local reaction from

highly purif ied polysaccharldes no adverse effects have been noted in mil-
l ions of adults and children who have been vaccinated . An exception to
this statement has been those lots of vaccine used in trials in children In
Finland in which newer extraction methods were used. This mi ght be a re-
sult of the fact that as standards for endotoxin (rabbit fever method) have
been relaxed to allow more rapid and less costly extractions , an increased
number of local reactions have occurred.

— Current regulations of the FDA recommend storage of group C lyophillzed
vaccine in fina l containers for up to 18 months at 5 C. Group A vaccine
(lyophllized ) must be stored at -20 C for no longer than 18 months to pre-
vent breakdown of hi gh molecular weight polysaccharides to lower MW polymers
which are much reduced in Ininunogenicity. Vaccine should be used within 8
hours of rehydration. It should be made clear that these standards are sub-
Ject to change and , indeed , existing data indicate that the group C vaccine
can be stored well over two years.

in animals , menlngococcal polysaccharides are essentially lacking in
iimiunogenlcity. In humans, humoral immune responses vary. This is due to
a variety of factors such as increased antibody l evels with increasing age,
the molecular size of anti gen and the assay techn ique used (Table 2). A l so,

P 
.~~~~~~. there are a number of other factors that are not understood. For example, fit Is unkn~~ why group B polysacch.rides failed to induce an antibody ~ ‘ilresponse (8) nor is there an explanation for the apparent Induction of

tolerance by the group C ant Igen (2) .
Field trials of vaccine efficacy hav, been cal led out In U.S. Army

recruits with group C vaccine. An 89.5* reduction in group C disease oc-
curred (3) (Ta b l e 3). From a prel iminary descript ion of a field trial of
group C vaccine in children In Brazil , it would appear that there was no
protection at all in the age group immunized at less than two years of age,
and only a moderate protective effect in chi ldren ages two-three years.
Group A vaccines have been tested successfully in Egyptian school children,
ages six to 15 years (6) , and also in Finnish Army t roops (5). The duration
of protection Is not known for either A or C vaccines. The U.S. Army stud—
es encompassed only an eight to ten week period of recruit training , whI le
In Egypt and Finland the follow-up period was about six months .
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Immunologic Aspects of Deøtal C*ies

Table 1. ChemIcal characterization of capsular polysaccharldes
of Nelsseria men i ngltldis a

Seregroup Chemistry

A N-ac.tyl , 0-acetyl , D-mannosamlne phosphate

B N-ecetyi neuraminlc acid

C N-acetyl , 0—acety t neuraminic acid

x 2-acetannldo—2-deoxy-D-glucose 4-phosphate

y Glucose
b Glucose 50* ; neuraminlc acid 50* • — -

Z Not characterized

29E 3—deoxy-D-manno-octulosonic acid (53%)
2-acetaoido-2-deoxy-ga I actosam Inc (47%)

135 Not characterized

~ Adapted from Gr lf f iss and Artenstetn , J. Mt. Sina i Nosp., 1976 ,
In press .

b
V and No may designate the same serogroup. There Is strong Inruno-
logic cross reactIon between them and they are usuall y used
Interchangeably. The presence of neuraminIc acid in their capsules
Is a matter of dispute.

— i -.--~~~~ A recent unpublished report of a group A vaccine trial In Finnish * 
-

chi ldren , ages three months to six years , suggested complete protection from
disease in this group compared to young and elder unvacclnated individuals
in which group A meningitis cases continued to occur. The great majority of
vaccinees received a booster dose three months af ter the primery issnunlza- 

.

- 
-
~~~~

tion.
Local antibodies have been measured In nasal secretions followIng

parentera l Inoculation of group C vaccine , but their characterization as igA
-
~~~~~~ has not been definitively shown (I). in group C vac ln.es protection agelnst

v- I - , nasopharyngea l acquis ition (carrier state) of the homologous serogroup of N. . . .
~

men ingitidis has been clear ly shown in a number of studies (Table 4). imtra . - - . 
-

nasa l adm inistration of group C vacc i ne has resulted In i ncreased humoral ~~~~~~~~~~~~ ~~~~

antibody levels, but local antibod y could not be measured . However, this may• be the result of the insensitIve assay (hemegglutlnatlon) used to measure the
local antibody (7).
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Immunologic Aspects of Dental Canes

Table 2. Assays for rneningococcal antibodies In humans a

ininunog lobulin
Assays Antigen specIficity detected

Passive Heinaggtutination Polysaccharide 1gM (predominant)
Protein
Llpopotysaccharide

Latex agglutination Potysaccharide 1gM (probable)

Complement-fixation Broad crossing among 1gM , IgG (probable)
meningococcal sero-

3 groups

Precip it ln (double Polysaccharide All classes
diffusion in gel)

ininunofluorescence Whole organism igN , lgG , IgA

Bactericidal Whole organism with 1gM, IgG , igA b
serogroup and also
subtype specificities

Opsonization Polysaccharide IgG , 1gM

• Anti gen bind ing Polysaccharide Al l  classes
(radi oactive) Other anti gens IgG , 1 gM , IgA

C 
Adapted from Griffiss and Artensteln , J., Mt. Sina i øosp., 1976,
in press .

b 
IgA binds to organism but does not l yse It , causi ng diminished
effectiveness of igH and IgG .

4 4

I

Table 3. FIeld trials of m.ningococcal polysaccharide vaccines- g  - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  •

No. TotalVaccine category cases innnunlz.d Remarks
___ — I~~1. Group ~. 2 28 ,390 U.S. military recruits Is— - - -

‘
-
~ ~~~~

controls 77 114 ,964

2. Group A 0 62,295 Egyptian school chlidrei ~~~~ ~
•~~~~~ 0-

cont ro ls 12 62,n54
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Immunologic Aspects of Dental Caries

Table 4. Reduct ion In group C in.nlngococcal carrier
rates by group C polysaccharide vaccIne ~

Carrier  ra te (%)
Company vaccinated/controls * reduction

8—6-3 24/42 43

E 5 3  4.6/38 88

E-2-3 31/69 55 •
~

8—4—2 15/31 52

C- 4-2 12/13 8

A-4-3 12/42 71

C-4-3 21/38 45

a 
Data from Gotschlich at al and Artenstein at al.
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