
C h a p t e r  I V

C o n c l u s i o n

In th is  experim ent, tetan u s to x o id  ffiicrocapsules were prepared, 
L ecith in  acted  as the m icrocapsules w all and carboxymethy1 c h it in  acted  
as the s t a b i l i z e r .  The s iz e  of m icrocapsules were varied  in d iam eters. 
They could be separated  by th ree speeds of c e n tr ifu g a tio n  2 ,0 00 , 5 ,0 00 , 
and 12,000 rpm. Then TTMA, TTMB and TTMC were obtained r e s p e c t iv e ly .

The r e s u lt s  from p h y sica l te s t in g  with p a r t ic le  s i z e  a n a ly s is  
were; the mean diam eter was 5 .07 micrometers in TTMA , 3.70 micrometers 
in TTMB and 2.94 m icrom eters-in  TTMC . The median was 4 .2  micrometers 
in TTMA,3.25 micrometers in TTMB, and 2.89 micrometers in TTMC. The mode 
was in range 2 .1 -5 .0  micrometers with 40 % frequency in TTMA, 50.49 % 
frequency in TTMB, and 53.32 % frequency in TTMC. According to  th ese  
r e s u l t s ,  the la r g e s t  m icrocapsules was TTMA, the second was TTMB and 
the sm a lle st  was TTMC .

As in potency te s t in g  of adsorbed tetan u s to x o id  and tetan u s  
to x o id  m icrocap su les, the r e s u lt s  were th a t; TT could su rvived  the mice 
during day 7-90 ;TTMA could th at during day 30-180 but; TTMB could th at  
during day 15 to  180 ; and TTMC could th at during day 15-120. Although 
TTMA and TTMB could su rv ive  the mice u n t i l  180 days but the e ffe c ie n c y  i s  
d iffe r e n c e  . TTMB is  the most e f f e c t iv e  in conparison with TTMA and TTMC.

According to  the determ ination  in antibody le v e ls  in mice which 
immunized with TT, TTMA, TTMB, TTMC, and the mixture p rep aration s;
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TT+TTMA, TT+TTMB, and TT+TTMC. the r e s u lts  were corresponded to  the 
potency t e s t in g .  Adsorbed tetan u s to x o id  had the sh o r te s t  onset , the  
antibody was f i r s t  found at day 3 and increased  to  the p r o te c tiv e  
le v e ls  at day 30 . The high antibody le v e l  was p e r s is te d  u n t i l  day 75. 
TTMA had a longer onset than TT, f i r s t  found the antibody response at 
day 15, and increased  to  the p r o te c tiv e  le v e ls  at day 75 and p e r s is te d  
u n t i l  day 120. In TTMB, the antibody response was f i r s t  found at day 7, 
increased  to  the p r o te c t iv e  le v e ls  at day 30 and p e r s is te d  u n t i l  day 
180 . And in TTMC, the antibody response was f i r s t  found at day 3, then 
increased  to  the p r o te c t iv e  le v e ls  at day 30 and p e r s is te d  u n t i l  day 60.

T herefore, in in attempt to  produce the most e f f e c t iv e  
p rep aration , the mixture of TT and TTMA, TT and TTMB , TT and TTMC at 
r a t io  1:1 were prepared. I t  was found th at TT+TTMB was the b est one; 
the onset was the sh o r te s t  ( th e antibody was f i r s t  found at day 30). 
The duration  was the lon gest , i t  p e r s is te d  more than 180 days.The second  
one was TT+TTMA and the th ird  one was TT+TTMC.

It was n oticed  th at the m icrocapsules in the mixture of 
adsorbed te tan u s tox o id  and tetan u s to x o id  m icrocapsules could p o te n tia te  
the immune response of tetan u s to x o id  th at caused the antibody le v e l  
in the mixture of adsorbed tetan u s to x o id  and te ta n u s to x o id  
m icrocapsules was dominantly h igher than adsorbed tetan u s to x o id  a lon e.

In antibody or immunoglobulin production , immunoglobulin M (IgM) 
was the main immunoglobulin produced early  in the primary response of 
tetan u s to x o id  immunization. Next to  Ig M , immunoglobulin G (Ig G) was 
fo llow in g  produced. Ig M le v e ls  tend to  d ec lin e  e a r l ie r  than Ig G. when 
adsorbed tetan u s to x o id  in the m icrocapsules d iffu se d  to  c ir c u la t io n ,
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i t  acted  as th e second a n tig en . So a rapid antibody response to  higher  
le v e l  than th e primary immune response was produced. This i s  a ttr ib u te  
to  the antigen  s e n s it iv e  "memory c e lls "  a fte r  the f i r s t  con tact with  
non-encapsulated  tetan u s to x o id . In th is  period  amount of Ig M produced is  
s im ila r  to  th at a f te r  the f i r s t  con tact with adsorbed tetan u s toxo id  

alone and a much larger amount of Ig G is  produced and the le v e l  tend  
to  p e r s is t  much longer than in the primary response.

In the con sid eratio n  of the c o r r e la tio n  between the q u an tity  of 
survived  mice in potency te s t in g  and the antibody le v e l  in serum, i t  was 
found th at they had a great c o r r e la t io n . Such as , TT+TTMA, the  
antibody le v e l  was at the h ig e s t  during day 30-120 and most of th e mice 
were su rvived  during day 30-120.

Therefore the antibody le v e ls  or t i t e r s  th at could p rotected  
the mice should in crease  to  2 .0  u n it/m l in th e ear ly  period  and 
d ecrease to  not lower than 1.1 or 1 .2  u n it/m l. I f the le v e l  was lower 
than t h i s ,  th e mice could not save furtherm ore.

Other than th is  research , th ere  are many problems for fu rther  
stud y. Such a s, in the p r e c ip ita t io n  of tra ces  of l e c i t h in ,  1000 rpm 
c e n tr ifu g a tio n  may be chosen in stea d  of 2000 rpm c e n tr ifu g a tio n .  
According to  t h is ,  the s iz e  of m icrocapsules obtained from 5000 rpm may 
larger and the immunizing a c t iv i t y  may be lon ger. And the very sm all 
amount of the p r e c ip ita te s  obtained from 12000 rpm c e n tr ifu g a tio n  th at 
could p ro tec t the mice in a p attern  s im ila r  to  non-encapsulated  tetan u s
to x o id  may need not to  c o l l e c t .
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