
CHAPTER I I I

MATERIALS AND METHODS

1.  P l a c e
1 . 1  A l l  o f  t h e  p o p u l a t i o n  i n  t h i s  s t u d y

was  c o l l e c t e d  f rom t h e  O u t - P a t i e n t - D e p a r t m e n t  o f  O r a l  
M e d i c i n e ,  F a c u l t y  o f  D e n t i s t r y ,  C h u l a l o n g k o r n  U n i v e r s i t y .

1 . 2  C u l t u r i n g ,  m e a s u r i n g ,  and i d e n t i f i c a t i o n
o f  y e a s t s  w e r e  d o n e  a t  t h e  M y c o l o g y  L a b o r a t o r y ,
D e p a r t m e n t  o f  M i c r o b i o l o g y ,  F a c u l t y  o f  M e d i c i n e ,  and  
D e p a r t m e n t  o f  M i c r o b i o l o g y ,  F a c u l t y  o f  D e n t i s t r y ,  
C h u l a l o n g k o r n  U n i v e r s i t y .

2 .  P o p u l a t i o n  and S a m p l i n g  Method
2 . 1  C o n t r o l  I ะ no r ma l  h e a l t h y  o r a l  mucosa  

( Group 1 )
S e v e n t y - t h r e e  o f  t h e  f i f t h - y e a r  and  

s i x t h - y e a r  d e n t a l  s t u d e n t s  a t  C h u l a l o n g k o r n  U n i v e r s i t y  
r e p r e s e n t e d  n or ma l  c o n t r o l  g r o u p  w i t h  g o o d  g e n e r a l  h e a l t h  
and o r a l  h y g i e n e  and w i t h o u t  a ny  d e n t a l  a p p l i a n c e .  
I n d i v i d u a l s  w i t h  a m e d i c a l  c o n d i t i o n  o r  t a k i n g  d r u g s  
l i k e l y  t o  i n f l u e n c e ,  s u c h  a s  a n t i b i o t i c s ,  s t e r o i d s ,  and  
i m m u n o s u p p r e s s i v e  d r u g s ,  w e r e  e x c l u d e d .
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2 . 2  C o n t r o l  I I  ะ n or ma l  h e a l t h y  p a l a t a l  mucosa  
w i t h  a d e n t a l  a p p l i a n c e  (Group 2)
T h e r e  w e r e  27 h e a l t h y  and goo d  o r a l  

h y g i e n e  p a t i e n t s  w i t h  a d e n t a l  a p p l i a n c e ,  s u c h  a s  
o r t h o d o n t i c  p l a t e ,  t e m p o r a r y  p l a t e ,  p a r t i a l  d e n t u r e ,  and  
f u l l  d e n t u r e ,  who a t t e n d e d  t h e  O u t - P a t i e n t - D e p a r t m e n t  o f  
O r a l  M e d i c i n e ,  F a c u l t y  o f  D e n t i s t r y ,  C h u l a l o n g k o r n  
U n i v e r s i t y ,  d u r i n g  May 1988  -  F e b r u a r y  1 9 8 9 .  They were  
n o t  t a k i n g  a ny  k i n d s  o f  a n t i b i o t i c s ,  s t e r o i d s ,  or  
i m m u n o s u p p r e s s i v e  d r u g s  and had no h i s t o r y  o f  o r a l  
c a n d i d i a s i s .

2 . 3  D e n t u r e  s t o m a t i t i s  ( d e n t u r e  s o r e  mouth,  
o r  DSM, Group 3)
T h e r e  w e r e  40 d e n t u r e  s t o m a t i t i s

p a t i e n t s  w i t h  g e n e r a l i z e d  d i f f u s e  i n f l a m m a t i o n  o f  t h e  
e n t i r e  o r  a l m o s t  e n t i r e  d e n t u r e  p a l a t a l  mucosa  who 
a t t e n d e d  t h e  O u t - P a t i e n t - D e p a r t m e n t  o f  O r a l  M e d i c i n e ,  
F a c u l t y  o f  D e n t i s t r y ,  C h u l a l o n g k o r n  U n i v e r s i t y ,  d u r i n g  
May 1988  -  F e b r u a r y  1 9 8 9 .  The d e n t a l  a p p l i a n c e s  were  
t e m p o r a r y  p l a t e ,  p a r t i a l  d e n t u r e ,  and f u l l  d e n t u r e .  
I n d i v i d u a l s  w i t h  p r e d i s p o s i n g  f a c t o r s ,  s u c h  a s  e n d o c r i n e  
d i s o r d e r s ,  b l o o d  d y s c r a s i s ,  and p a t i e n t s  who r e c i e v e d  
l o n g - t e r m  a n t i b i o t i c s  t h e r a p y ,  c o r t i c o s t e r o i d s ,  o r  
i m m u n o s u p p r e s s i v e  d r u g s ,  o r  s u f f e r e d  f rom n u t r i t i o n a l  
d e f i c i e n c y ,  c a n c e r ,  o r  d e f e c t s  i n  c e l l - m e d i a t e d  i mmun i t y
w e r e  e x c l u d e d .
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3 .  Method o f  E x a m i n a t i o n
To s t a n d a r d i z e  t h e e f f e c t  o f d i u r n a l

v a r i a t i on 1 m e a l s and t o o t h b r u s h i n g 1 i n v e s t i g a t i o n s  were
c a r r i e d o u t a t t h e  same t i m e  o f d ay  ( m i d m o r n i n g ) ,  a t
l e a s t two h o u r s a f t e r  e a t i n g ,  dr i n k i n g ,  or any  o r a l
h y g i e n e p r o c e d u r e . The m e t h o d s  o f e x a m i n a t i o n u s e d  w ere
a s  f o l l o w s :

3 . 1  Q u e s t i o n a i r e
The a g e ,  s e x ,  d e n t a l  and m e d i c a l  

h i s t o r y ,  and d ru g  t h e r a p y  w er e  r e c o r d e d .
3 . 2  O r a l  e x a m i n a t i o n

The a p p e a r a n c e  o f  t h e  o r a l  muc o s a  was  
n o t e d .  Whenever  p r a c t i c a l ,  t h e  s a l i v a r y  s a m p l e  and 
i m p r i n t  c u l t u r e  t e c h n i q u e s  f o r  d e t e c t i n g  C a n d i d a  c a r r i e r s  
w ere  c o m p a r e d ,  b o t h  i n  t h e  h e a l t h y  s u b j e c t s  ( C o n t r o l  I 
and C o n t r o l  I I )  and t h e  o r a l  c a n d i d i a s i s  g r o u p .

4 .  M i c r o b i o l o g i c a l  Me t h o d s
4 . 1 M a t e r i a l ร

4 . 1 . 1  E x a m i n a t i o n  s e t  ะ e x p l o r o r ,  mouth  
m i r r o r ,  f o r c e p s

4 . 1 . 2  S ab o u r a u d  D e x t r o s e  B r o t h  ( D i f c o )
4 . 1 . 3  S a b ou r a u d  D e x t r o s e  Agar ( D i f c o )
4 . 1 . 4  S ab o u r a u d  D e x t r o s e  Agar  ( D i f c o )  + 

Sodi um b e n z y l  p e n i c i l l i n  ( P e g e m e x ,  Dumex) + s t r e p t o m y c i n  
s u l f a t e  ( S t r e p t o m y c i n ,  Dumex)
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4 . 1 . 5  P e t r i  d i s h  o f  s t e r i l e  s q u a r e s  o f  
p l a s t i c  foam p a d s  ( 2 . 5  X 2 . 5  cm)

4 . 1 . 6  A l c o h o l  lamp
4 . 1 . 7  S t e r i l e  20 ml g l a s s  c o n t a i n e r

4 . 2  S a l i v a r y  s a m p l e s
Each p a r t i c i p a n t  s p a t  a p p r o x i m a t e l y  2 ml 

o f  mi x e d  w h o l e  u n s t i m u l a t e d  s a l i v a  i n t o  a s t e r i l e  g l a s s  
c o n t a i n e r  w h i c h  was  v i b r a t e d  on a b e n c h  v i b r a t o r  f o r  30 

s e c o n d s  t o  d i s a g g r e g a t e  t h e  o r g a n i s m s .  The d e n s i t y  o f  
c a n d i d a l  o r g a n i s m  i n  s a l i v a  was  d e t e r m i n e d  [ W i l l i a m s o n  
( 4 0 ) ] .  The 0. 2 ml o f  s a l i v a  was  t r i p l i c a t e l y  p l a t e d  on 
S a b ou r a u d  Agar  i n t o  w h i c h  1 . 5  mg/ml  s o d i u m  b e n z y l  
p e n i c i l l i n  and 5 mg/ml  s t r e p t o m y c i n  s u l f a t e  had b e e n  
i n c o r p o r a t e d  t o  s u p p r e s s  b a c t e r i a l  g r o w t h .  A s u r f a c e  
c a n d i d a l  c o l o n y  c o u n t  was  p e r f o r m e d  a f t e r  48 h o u r s  
o f  i n c u b a t i o n  a t  37 ° c .

4 . 3  I m p r i n t  c u l t u r e  [ A r e n d o r f  and พ7a l k e r  ( 3 4 ) ]
S t e r i l e  s q u a r e s  o f  p l a s t i c  foam p a d s  

( 2 . 5  X 2 . 5  cm) w e r e  d i p p e d  i n  S ab o u r a u d  B r o t h  and p r e s s e d  
f o r  60 s e c o n d s  on t h e  v a r i o u s  o r a l  m u c o s a l  o r  d e n t u r e  
s u r f a c e s ,  p o s i t i o n e d  i n  o r a l  s i t e s  a s  f o l l o w s  ะ

A n t e r i o r  p a l a t e  The a n t e r i o r  e d g e  o f  t h e  pad
(AP) was  p l a c e d  on an i m a g i n a r y

l i n e  c o n n e c t i n g  t h e  m e s i a l  
s u r f a c e s  o f  t h e  c a n i n e s .
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P o s t e r i o r  p a l a t e The p o s t e r i o r  e d g e  o f  t h e
(PP) foam pad was  p l a c e d  on an  

i m a g i n a r y  l i n e  c o n n e c t i n g  t h e  
d i s t a l  s u r f a c e s  o f  t h e  
m a x i l l a r y  s e c o n d  m o l a r s .

R i g h t  and l e f t The a n t e r i o r  e d g e  o f  t h e  foam
b u c c a l  muco s a pad was  p l a c e d  i n  l i n e  w i t h
(RB, LB) t h e  d i s t a l  s u r f a c e s  o f  t h e  

m a n d i b u l a r  f i r s t  p r e m o l a r .
R i g h t  and l e f t O p p o s i t e  c o r n e r s  o f  t h e
c o m m i s s u r e s pad w e r e  p o s i t i o n e d  on t h e
(RC, LC) m i d l i n e  o f  t h e  u p p e r  and  

l o w e r  l i p s  i n  t h e  
c o m m i s s u r a l  a r e a s  s o  t h a t  
h a l f  o f  t h e  s u r f a c e  a r e a  
s a m p l e d  was  on t h e  mucosa  
and h a l f  on t h e  s k i n .

A n t e r i o r  dorsum The c o r n e r s  o f  t h e  a n t e r i o r
o f t h e  t o n g u e  (AT) e d g e  o f  t h e  pad w ere  

p o s i t i o n e d  s o  t h a t  t h e y  j u s t  
t o u c h e d  t h e  l a t e r a l  m a r g i n s  
o f  t h e  p r o t r u d e d  t o n g u e .

P o s t e r i o r  d orsum The pad was  p o s i t i o n e d  i n  t h e
o f  t h e  t o n g u e m i d d l e  o f  t h e  p r o t r u d e d
(PT) t o n g u e  w i t h  t h e  p o s t e r i o r  

e d g e  p l a c e d  on an i m a g i n a r y  
l i n e  c o n n e c t i n g  t h e  d i s t a l  
s u r f a c e s  o f  t h e  m a n d i b u l a r
s e c o n d  m o l a r s .
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M a n d i b u l a r  
a n t e r i o r  l a b i a l  
s u l c u s  (LA)

F l o o r  o f  mouth  
(FI  )

F i t t i n g  s u r f a c e  
o f  d e n t u r e  (D)

The foam pad was  p l a c e d [ i n
t h e  m i d l i n e  o f  t h e  s u l c u s
w i t h  t h e p o s t e r i o r e d g e
a l i g n e d  j u s t  b e l o w  t h e f  r e e
g i n g i v a l m a r g i n  o f t h e
m a n d i b u l a r i n c  i  s o r s .
The pad was  p l a c e d  i n t h e
m i d l i n e  o f t h e  f l o o r  o f t h e
mout h ,  b e n e a t h  t h e  t o n g u e ,
w i t h  t h e a n t e r i o r e d g e
a l i g n e d  j u s t  b e l o w  t h e f  r e e
g i n g i v a l m a r g i n  o f t h e
m a n d i b u l a r i n c i s o r s .
The pad was  p l a c e d  i n  t h e  
c e n t r a l  f i t t i n g  s u r f a c e  o f  
d e n t u r e .

The foam pad was  t h e n  p r e s s e d  f i r m l y  on a 
S ab o u r a u d  Agar  p l a t e  and l e f t  i n  p l a c e  f o r  t h e  f i r s t  8 
o u t  o f  48 h o u r s  o f  i n c u b a t i o n  a t  37 ° c .  P i l o t  s t u d i e s  
s h owed  t h a t  a 2 . 5  X 2 . 5  cm s q u a r e  o f  p l a s t i c  foam was  t h e  
l a r g e s t  w h i c h  c o u l d  be p l a c e d  on t h e  c h o s e n  s i t e s  w i t h o u t  
c o n t a m i n a t i o n  f rom a d j a c e n t  o r a l  s t r u c t u r e s .  The c a n d i d a l  
d e n s i t y  a t  e a c h  s i t e  was  d e t e r m i n e d  by m e a s u r i n g  t h e  
a r e a  o f  t h e  c u l t u r a l  g r o w t h  on a g a r  m e d i a .  P r o v i d i n g  t h e  
g r o w t h  i n t o  5 l e v e l s  a s  f o l l o w s :
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No g r o w t h  o f  y e a s t s
Y e a s t s  grew from 1 c o l o n y  up t o  25% 
a r e a  o f  foam pad on a g a r  
Y e a s t s  grew i n  more t h a n  25% up t o  
50% a r e a  o f  foam pad on a g a r  
Y e a s t s  grew i n  more t h a n  50% up t o  
75% a r e a  o f  foam pad on a g a r  
Y e a s t s  grew i n  more t h a n  75% a r e a  
o f  foam pad on a g a r

A f t e r  t h e  g r o w t h  o f  y e a s t s  f rom v a r i o u s  s i t e s  o f  
t h e  o r a l  m u c os a  and d e n t u r e  b a s e ,  a s a m p l e  o f  y e a s t  f rom  
e a c h  a r e a  was  c o l l e c t e d .  I f  t h e r e  w er e  o t h e r  d i f f e r e n t  
c o l o u r  and t e x t u r e  o f  y e a s t  c o l o n i e s ,  more t h a n  one  
c o l o n y  f rom t h a t  a r e a  w o u l d  h a v e  b e e n  c o l l e c t e d .  To 
i n o c u l a t e  t h e  s a m p l e  i n  b r o t h  c u l t u r e ,  i t  was  i n c u b a t e d  
a t  37 ° c  f o r  24 h o u r s ,  t h e n  s t r e a k e d  on S a b o u r a u d  Agar  
p l a t e  t o  g e t  p u r e  i s o l a t e d  c o l o n i e s  f rom d i f f e r e n t  
a r e a s ,  and f i n a l l y  i d e n t i f i e d .

4 . 4  I d e n t i f i c a t i o n  m e t h o d s
P r e s u m p t i v e  i d e n t i f i c a t i o n  o f  e a c h  s i n g l e  

i s o l a t e d  c o l o n y  was  made by u s i n g  t h e  p r o c e d u r e s  
d e s c r i b e d  by M c G i n i s  ( 4 1 )  and B en e k e  ( 4 2 ) ,  w h i c h  c a n  be  
s u m m a r i z e d  i n t o  T a b l e  1 and C h a r t  1 .  F i n a l  i d e n t i f i c a t i o n  
o f  e a c h  i s o l a t e  was  made by u s i n g  m o d i f i e d  c r i t e r i a  o f



Pure Yeast Culture

Morphology agar 
24-48 hrs

•Germ tube -----
2hrs a t  37°c

•C .a lb ic a n s  Confirm by a s s im ila t io n  t e s t s .

B la sto ccn id ia  on ly Hyphae and arth ro co n id ia

-Ind ia  ink- 4 -

Cryptococcus s p . (1 ) -------
Id e n tify  and confirm  by 
means o f  a s s im ila t io n  
t e s t ,  n ig e r  seed  
agar, or animal 
p a th o g e n ic ity .

Rhodotorula sp .(2 )-« -------
Confirm by means o f  
a s s im ila t io n  and 
ferm entation  t e s t s .

-B la sto co n id ia -  
and growth  
a t  37°c

- I n o s it o l - Trichùsporon
s p .( 2 )

-C olor o f —  
co lon y

- Red Write

Carbohydrate
a s s im ila t io n

T rehalose and g lu c o se  on ly  
T oru lop sis  g la b r a la  
Confirm by ferm entation  t e s t

Other a s s im ila t io n  p attern
IAscospore -  

production

T o ru lop sis  sp .

Psfeudohyphae and 
b la s to c o n id ia

G eotrichun sp .
(2)

Candia sp . I d e n tify  by a s s im ila t io n  
and ferm en ta tio n  t e s t s  ะ

1. c . t r o p ic a l i s
2 . c .p a r a p s i lo s is
3 . C .lu siL an ea
4 .  c .k r u s e i
5 . c .p s e u d o tr o p ie a lis
6 . c . v i n i
7. C.guillierTTondii
8. ra re  c .a lb ic a n s
9 . o th er  Candida s p e c ie s

-----1Pseudohyphae and
Chlamydoconidia

c . a lb ic a n s  
Confirm by 
a s s im ila t io n  and 
ferm entation  
t e s t s .

Saccharctnyces sp . 
Hansenula sp . 
Debaranyces sp . 
P ich ia  sp .

Chart 1 An approach to  th e  id e n t i f i c a t io n  o f  y e a s t  i s o la n t s .
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K r e g e r - v a n  R i j  ( 4 3 ) .  The i d e n t i f i c a t i o n  o f  C a n d i d a  

c o u l d  be  p e r f o r m e d  by u s i n g  e i t h e r  c h l a m y d o c o n i d i a  
f o r m a t i o n ,  c a r b o h y d r a t e  f e r m e n t a t i o n  t e s t ,  c a r b o h y d r a t e  
a s s i m i l a t i o n  t e s t ,  u r e a s e  t e s t  o r  n i t r a t e  a s s i m i l a t i o n  
t e s t .

4 . 4 . 1  C h l a m y d o c o n i d i a  f o r m a t i o n  ( 4 4 )

M a t e r i a l s

1)  G l u t i n o u s  r i c e  Tween 80 a g a r  
p l a t e  ( s e e  A p p e n d i x )

2)  S t e r i l e  c o v e r  s l i p
3)  T e s t e d  s t r a i n

Method

( 1 )  G l u t i n o u s  r i c e  Tween 80 a g a r  
p l a t e  was  d i v i d e d  i n t o  4 s e c t i o n s .

( 2 )  The a c t i v e  g r o w t h  y e a s t  was  
s t r e a k e d  i n  a q u a r t e r  o f  t h e  
d i v i d e d  p l a t e .

( 3 )  S t e r i l e  c o v e r  s l i p  was  p l a c e d  on  
t h e  s t r e a k .

( 4 )  The i n o c u l a t e d  p l a t e  was
i n c u b a t e d  i n  25 ๐ c  i n c u b a t o r  
f o r  24 h o u r s  and e x a m i n e d  f o r

*
c h l a m y d o c o n i d i a  p r o d u c t i o n  u n d e r  
h i g h  a i r - d r y  o b j e c t i v e  l e n s .
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4 . 4 . 2  C a r b o h y d r a t e  f e r m e n t a t i o n  t e s t

M a t e r i a l s

1 ) S i x  t u b e s  o f  f e r m e n t a t i o n  b r o t h  
( s e e  A p p e n d i x )  w i t h  Durham t u b e ,  
e a c h  c o n t a i n i n g  o n e  o f  t h e  
f o l l o w i n g  c a r b o h y d r a t e s :  g l u c o s e ,  
s u c r o s e ,  m a l t o s e ,  t r e h a l o s e ,  
g a l a c t o s e ,  and l a c t o s e .

2)  S t e r i l e  l i q u i d  p a r a f f i n
3)  S t e r i l e  d i s t i l l e d  w a t e r
4)  T e s t e d  s t r a i n

Method

( 1 )  The a c t i v e  g r o w t h  y e a s t  was  
s u s p e n d e d  i n  s t e r i l e  d i s t i l l e d  
w a t e r  a b o u t  n o . 4 -  5 Mc Fa r l a n d  
d e n s i t y .

( 2 )  One m i l l i l i t e r  o f  y e a s t
s u s p e n s i o n  was  p i p e t t e d  i n t o  
t u b e  o f  s i x  d i f f e r e n t
c a r b o h y d r a t e  f e r m e n t a t i o n  b r o t h s .

( 3 )  S t e r i l e  l i q u i d  p a r a f f i n ,  a b o u t
1 . 0  -  1 . 5  cm t h i c k n e s s ,  i s  
o v e r l a y e d  upon t h e  i n o c u l a t e d
b r o t h .
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( 4 )  The  t u b e s  w e r e  i n c u b a t e d  a t  room
t e m p e r a t u r e  a n d  e x a m i n e d  f o r  t h e
p r o d u c t i o n  o f  g a s  i n  Dur h am t u b e
f o r  3 ,  5 ,  7,  a n d  14 d a y s .

4 . 4 . 3  C a r b o h y d r a t e  a s s i m i l a t i o n  t e s t
( A u x a n o g r a p h i c  m e t h o d )

M a t e r i a l s

1 ) S i x  t u b e s  o f  y e a s t  n i t r o g e n  b a s e  
(YNB) a g a r  w i t h  i n d i c a t o r

2 )  T h r e e  s t e r i l e  p l a t e s ,  150 mm
3)  F i f t e e n  d i f f e r e n t  k i n d s  o f  

c a r b o h y d r a t e  d i s c s  ( s e e  A p p e n d i x )
4 )  S t e r i l e  d i s t i l l e d  w a t e r
5 ) F o r c e p s
6)  T e s t e d  s t r a i n

Mot hod

( 1 ) YNB a g a r  was  m e l t e d  a n d  a l l o w e d  
t o  c o o l  t o  50 ๐c  i n  w a t e r  b a t h .

( 2 )  The  a c t i v e  g r o w t h  y e a s t  was  
s u s p e n d e d  i n  s t e r i l e  w a t e r  a b o u t
no . 4 5 M c F a r l a n d  d e n s i t y .
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( 3 )  T h r e e  m i l l i l i t e r s  o f  y e a s t  
s u s p e n s i o n  w a s  p i p e t t e d  i n  6 
t u b e s  o f  m e l t e d  YNB a g a r  a n d  
m i x e d  t h o r o u g h l y .

( 4 )  Two t u b e s  o f  i n o c u l a t e d  YNB a g a r
w e r e  p o u r e d  i n  a  p l a t e  a n d
a l l o w e d  t o  h a r d e n .

( 5 )  F i f t e e n  d i f f e r e n t  c a r b o h y d r a t e
d i s c s  w e r e  p l a c e d  o n  t h e  s u r f a c e  
o f  t h e  h a r d e n e d  a g a r  a s  s h o w n  i n  
F i g .  1.

( 6 )  P l a t e s  w e r e  i n c u b a t e d  a t  room 
t e m p e r a t u r e  f o r  2 4 - 7 2  h o u r s .

( 7 )  P o s i t i v e  r e s u l t s  s h o u l d  be
o b s e r v e d  b y  c h a n g i n g  o f  c o l o r  
f r o m  v i o l e t  t o  y e l l o w  a n d / o r  t h e  
g r o w t h  o f  y e a s t  c o l o n i e s  a r o u n d  
e a c h  o f  t h e  d i s c s  o f
c a r b o h y d r a t e s  a t  2 4 ,  4 8 ,  a n d
72 h o u r s .

4 . 4 . 4  N i t r a t e  a s s i m i l a t i o n  t e s t
( A u x a n o g r a p h i c  m e t h o d )

M a t e r i a l s

1)  Y e a s t  c a r b o n  b a s e  a g a r  ( s e e
A p p e n d i x )
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2 )  P o t a s s i u m  n i t r a t e  d i s c  a n d  
p e p t o n e  d i s c  ( s e e  A p p e n d i x )

3)  S t e r i l e  p l a t e s
4)  T e s t e d  s t r a i n

M e t h o d

( 1 )  The  a c t i v e  g r o w t h  y e a s t  was  
s u s p e n d e d  i n  s t e r i l e  d i s t i l l e d  
w a t e r  a b o u t  0 . 5  M c F a r l a n d  d e n s i t y .

( 2 )  H a l f  m i l l i l i t e r  o f  y e a s t  
s u s p e n s i o n  was  p i p e t t e d  i n t o  a  
m e l t e d  ( 5 0  ° c )  y e a s t  c a r b o n  b a s e  
a g a r  t u b e ,  m i x e d  t h o r o u g h l y ,  a n d  
p o u r e d  i n t o  a  p l a t e ,  t h e  a g a r  was  
a l l o w e d  t o  h a r d e n .

( 3 )  P l a t e  was  d i v i d e d  i n t o  t wo  p a r t s ,  
p o t a s s i u m  n i t r a t e  d i s c  was  p l a c e d  
on  o n e  s i d e ,  a n d  p e p t o n e  d i s c  on  
t h e  o t h e r  a s  t h e  c o n t r o l  o f  
p o s i t i v e  g r o w t h .
P l a t e  was i n c u b a t e d  a t room
t e m p e r a t u r e f o r  3 d a y s a n d
e x a m i n e d  f o r t h e  g r o w i n g z o n e
a r o u n d  e a c h d i s c  i n d i c a t e d b y  a
p o s i t i v e  r e s u l t  o r  a s s i m i l a t e d .
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4 . 4 . 5  U r e a s e  t e s t

M a t e r i a l s

1)  C h r i s t e n s e n  u r e a  a g a r  s l a n t  ( s e e
A p p e n d i x )

2)  T e s t e d  s t r a i n

M e t h o d

( 1 )  The  a c t i v e  g r o w t h  y e a s t  was  
s t r e a k e d  on  C h r i s t e n s e n  u r e a  a g a r  
s l a n t .

( 2 )  The  i n o c u l a t e d  s l a n t  was  
i n c u b a t e d  a t  room t e m p e r a t u r e  f o r  
3 d a y s  a n d  was  e x a m i n e d  f o r  t h e  
c h a n g e  o f  c o l o r  f r o m  o r a n g e  t o  
b r i g h t l y  p i n k  a s  t h e  p o s i t i v e
t e s t  .



44

Figure  1 Denture s t o m a t i t i s
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Figure  2 Complete den t u r e  ( f u l l  den t u r e )  and t emporary p l a t e

Figure  3 M ate r ia l  and media f o r  im p r in t  c u l t u r e
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Figure  4 Impr in t  c u l t u r e  o f  a n t e r i o r  dorsum o f  the  tongue (AT)

Figure  5 Im pr in t  c u l t u r e  o f  p o s t e r i o r  dorsum o f  the  tongue (PT)
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Figure  6 Impr in t  c u l t u r e  o f  r i g h t  and l e f t  buccal  mucosa (RB, LB)

F igure  7 Impr in t  c u l t u r e  o f  r i g h t  and l e f t  commissure (RC, LC)
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Figure  8 Impr in t  c u l t u r e  o f  a n t e r i o r  p a l a t e  (AP)

Figure  9 Impr in t  c u l t u r e  o f  p o s t e r i o r  p a l a t e  (pp)
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Figure  10 Impr int  c u l t u r e  o f  mandibular  a n t e r i o r  l a b i a l  mucosa (LA)

Figure  11 Impr in t  c u l t u r e  o f  f l o o r  o f  mouth (FI)
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F i g u r e  12 D e m o n s t r a t i o n  o f  c a r b o h y d r a t e  d i s c  i n  t h e  a s s i m i l a t i o n  

f o r  e a c h  i s o l a t e d  p l a t e .

P l a t e  I ะ (upper)  G l u c o s e ,  m a l t o s e ,  s u c r o s e ,  l a c t o s e ,  

s o r b o s e .

P l a t e  I I  ะ ( l o w e r  l e f t )  G a l a c t o s e ,  c e l l o b i o s e ,
m e l i b i o s e ,  r a f f i n o s e ,  s o l u b l e  s t a r c h .

P l a t e  I I I  ะ ( l o w e r  r i g h t )  X y l o s e ,  a r a b i n o s e ,  i n o s i t o l ,
d u l c i t o l ,  t r e h a l o s e .
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A n a l y s i s  o f  D a t a
m  V /  ;  !

\ ^  J  *

Mean,  X = (j> X ) / n

S t a n d a r d  d e v i a t i o n ,  SD ะ: ■ /  1 (X -  X)  2 / n

C h i - s q u a r e  T e s t ,  X 

A n a l y s i s  o f  V a r i a n c e :

k
= y ( 0 . -  e . ) 2 / e .

i = l  1 1 1

The  t o t a l  sum o f  s q u a r e s  i s  d e f i n e d  a s

ร . ร . - . บ 1“ . . - " ’

The  a m o n g - m e a n s  sum o f  s q u a r e s  i s  d e f i n e d  a s

S . S . T . = ท )  (X. -  X)
j - 1  j

The  w i t h i n - m e a n s  sum o f  s q u a r e s  i s  d e f i n e d  a s

S . S . E . - 1บ , “ . . - V

D e g r e e  o f  f r e e d o m = d f

V a r i a n c e  R a t i o = VR
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A n o v a  T a b l e  T r e a t m e n t  o n  G r o u p

S o u r c e  o f  
V a r i a t i o n

Sum o f  d f  Mean VR VRjj 95
S q u a r e s  S q u a r e s

T o t a l  ร . ร .  = I  I  x _  -  c  kn-1

B e t w e e n
mean

S . S . T .  =  ( i )  l  -  c k - 1  ร  ̂ =  -S~--̂ T -

S p

T a b u l a r
V a l u e

W i t h i n
S . S . E .  = ร . ร .  -  S . S . T .  k ( n - l )  s ' -  =  rj • ^ -  mean  p k  n  )

D u n c a n ’ ร New M u l t i p l e  R a n g e  T e s t  f o r  G r o u p

S i g n i f i c a n t  s t u d e n t i z e d  R a n g e  (SSR)  f r o m  T a b l e
p 2 3

SSR d f
L e a s t  S i g n i f i c a n t  R a ng e

LSR = ร  (SSR) 1 A ( i  - iy  2 ท ท
i  j

E r r o r  v a r i a n c e  ร_ = f . ร 29 / ท

PAIRS ร -  T. -  T,X 1 j LSR
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