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FIG.I-l: The chemical structure of triarrci¡olone.
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FIG.L-2: Ttre chemical structure of denreclocycli¡e.

cH2OH
I

C:O
CH g>c<3i:

o

HO

CH

7-chl oro-6-demethy I chl ortetracyc I i ne

Mol. Wt. Æ4'9



7

TABLE 2-I A sunnary of c.c¡nrpnly re¡nrLed endodontic rnicrobes

cROUp A - A¡6g¡OBIC BAç1Irg¡IA (Obligate, non-sporulating)

i)

ii)

rr-a )

iv)

v)

Granr-negative rods:

Grarn-negative cocci:

Granr¡:ositive rods:

Grarn-¡nsitive c-occi :

Gram stain variable:

Bacteroides - B"oralis, B.melaninogenicus,

B. fragitis, B. asaccharolyt'icus"

Veillonee1la,

Neisseria (anaerobic) .

Etbacterir¡n - E'aractoryticun'

I¡.ctobacillus (anaerobic) .

Corlmebacteriwn (anaercbic) .

Proprionibacteriun.

Peptostreptococcus - P.anaerobius.

Peptocrcccus.

Actincnryrces - A.bovus, A.israe1i.

GRCX.'P B - FACULTN/H,Y AI{AEROBIC BACTERTA

i) Granr-negative cocci: Neisseria.

ii) eranr-¡nsitive rods: Lactobacillus (aerobic) '

Diptheroids - Proprionibacteriwn acnes'

iii) Granr--¡nsitive cocci: streptococcus - str.viridans, frtterococcus,

Beta traenolytic strep.

GROUP C - AMOBIC BAqTRTA

i) Granr-negative cocci: Neisseria (aercbic) '

ii) Granr-positive rods: Corynebacteriwn (aerobic) '

iii) Granr¡nsitive cocci: streptococcus - str.salivarius,

Alpha haenolYtic streP.,

Ganrra haenolYtic streP.
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0-

Strep!ococci (aeroblc)

Actinomyces

Lactobacill.us

vei. IloneIIa

EuÞacÈerium

Progrj.oñiòacterlum

Fusobacterlum nucleatum

FusoÞacterlum necrophorum

Peptococcus

Peptostreptococcus

Eacteroldes melanlnogenlcus

Bacteroldes oralls

Bacte¡o1óes fragllls

Table 2-22 MTCTOO values of cqnnonly relnrted endodontic bacteria

for scne antibiotic agents.

l'l[C' s expressed as rnicrograms/rLillilitre.

(frcrn Sutter and Finegotd, L976).
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Table 2-3: Percent diffusional surface areas of differently-
treated denti¡re surfaces (frqn Pashley et aI, I978a).

DBTIINE SURFACE TRITIJ{TED IüfTER

(per cent)
I3I I-ALBLI,II}T

(¡:er cent)

Highly1otished

Bur-roughened

Acid-etdted

Oxalate-treated

L.72

r.86

7.89

2.24

o.74

0.68

6.3

L.M
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FIG. 4-I: Plastic root canal npdel i¡r vial.

Stict<y wax

Plastic tube

Sticky wax

Plastic tube filled

with Ledermix paste

2.5 mls p.b.s.<_
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ElrG. 4-2: Prepared tooth with apical foramen sealed'

Coronal seal

Ledermix paste in prepared canal

Apical seal
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FIG. 4-3: PLepared tooth i¡r vial'

Sticky wax

Plastic tube

Sticky wax

Tooth f illed with Ledennlx Paste

2.5 mls p.b.s.
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FIG. 4-4: Prepared tooth with apical foramen unsealed'

Cononal seal

Ledermix paste in PrePared canaì

Apicaì foramen open

(size l5 f iìe)
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FIG. 4-5: Areas of the root from which denti¡e

sanples were obtained.

<- Mid-root samples

Ap ical -third root samples

gsâ

0



2.5m1 pbs

Pulp chamber Red base plate wax

Plastìc sti wax

FIG. 4-6: Tìooth cro\¡/n waxed i¡to a herni-c¡¿Iindrical
chanrber.

Third molar crown

Class Icavityfiììed
with Ledermix paste

P
P
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FIG. 4-7: Areas frcrn vtrich coronal dentine sanples

were ótairied.

Third molan crown Class I cavity filled
with Ledermix paste

Pulp chamber Areas of dentine sampìes
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FIG. 5-l: Graph of optical density (OO) versus wavelength

for a standard sanple of deneclocycline (104M) .

1.4

1.2

t.0

0.8
OPTICAL

DENSIW
0.6

0.4

0.2

0.0
270 370 470 570 670 770 870

WAVELENGTH - NANOÌ1ETRES



t4.

Table 5-t: Relationship between o¡tical density (OO)

and dqnecloqrcli¡e concentration'

Sam. No lOC [Oem. ]
MEAN

OE{IICåL DENSITY r-oc (o.o. ¡

1

2

3

4
5

6

7

0.0000001
0.0000003

0.00000r
0.000003
0.00001
0.00003
0.0001

-7
-6.52

-6
-5.52

-5
4.52

-4

0.002
0.004
0.014
0.o41
o.r4
0.416
1"39

-2.7
-2.4
-1.85
-r.38
-0.84
-0.38
0.14

Loc t¡em.l versus IoG (o.D.)

Correl . crceff . 0.9999

Gradient L.OO522

Intercept Y-axis 4.L69
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FIG. 5-2: Gra¡ùr of the relationship between optical density

(OD) and the cpncentration of denreclocycli-::e.
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Table 5-2: Relationship between cor:nts per rninute

(CPM) and the total nurù>er of nancnr¡Ies of
triamci¡rolone plus tritiated triarrcinolone.

BATCH No. I

Sam. No

VIEIGTTI I.ABEI.;L,ED

LEDERMIX PASTE

VJEIGII

3H-TRT,AM.

NATTOD4OI.;ES

TCIIAL TRTAM.

COUTTTS PER

MINUTE (+1000)

I
2

3

4

5

6

0.4I mg

2.O nq
3.4 mg

6.5 ng

7.22 n'g

LO.79 mg

0.00414 ng

O.O2O2 ng
0.0343 nYg

0.0656 rng

O.O729 nq
0.I09 rg

r0.49
5L.2

86.95
L66.29
L84.79
276.3

L2.954
5r .028
93.66r
L57.404
r77.Lr3
268.28

l{Al{OtfOLES OF TCIAL TRIAM. versus CPM (+1000)

Correl. coeff. 0.999

Gradient o.94Bl

Intercept Y-axrs 4.L2r3
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FIG. 5-3: Graph of tl.e relationship between tf-te counts per

rninute (CPM) and the concentration of triarrcinolone'

BATCH No. I

c.P.t1. (r 1000)
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Table 5-3: Relationship between counts ¡rer rninute

(Cp¡,t) and the total nt¡rber of nancrrcles of
triarrcinolone plus tritiated triarrcinolone'

BFfiCH No. 2

Sam. l{o.
VÙEIGHT I.ABELT.,ED

LEDERMIX PASTE

WEIGHT

3H-TRTAM.

L{Aì,IO¡{OLES

TOTAL TRT.AM.

C:OUITIS PER

MINUTE (*1000)

I
2

3

4

5

6

O.25 mg

O.4U mg

0.84 nvg

I.054 mg

I.246 nq
L.9L2 Íg

0.0025 ng

0.oO49 ry
O.O0B5 m9

0.0106 ry
0.0126 ng
0.0193 rg

6.34
12.42
2r.55
26.87
3L.94
48.92

ro. 332

r5.53385
29.3657L
29.94246

32.OL

47.36

IIANO¡4OL,ES OF TIIfAL TRIAM. versus CPM (+1000)

Correl. coeff. 0.983

Gradient o.a542

Intercept y-axis 6.3455
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FIG. 5-4: Graph of the relationship between the qcunLs per

minute (Cppt) and the crcncentration of triarrcj¡rolone.
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Table 5-4: Relationship between cor:nts ¡rer minute

(Cpt{) and the nwrù¡er of nancrrxcles of
tritiated tet:ac¡¿cli-:re'

Sam. ì{o
VIEIGHT U\BETÍ 'F:D

LEDERMIX PASTE

TTAì{OMOLES

TETRACYCI,INE

COUI{TS PER

MINUIE (+1000)

I
2

3

4
5

6

0.OI7 mg

0.0436 mg

0.080f mg

0"132I rg
O.I7O2 tng

O.2O42 lng

0.0012
0.0032
0.0058
0.0095
0.0123
0.0147

6.L9394
LL.46778
18.69818

30.9857
40.436
42.828

I{AIIO¡4OLES OF TEIRACYCLINE versus CPM (+1000)

Correl . crceff. o.9949

Gradient 2879.74

IntercePt Y-axis 2.688
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FIG. 5-5: Graph of the relationship between the counts per

rninute (cp¡l) and the concentration of tetraclrcline.
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Table 5-5: Ccrn¡nrison between ttre mean rates of release

(nancnoles/rni¡rute) of denrecloclrclile frcrn

IÆermix ¡nste in plastic canal npdels at

22oc and 37oc.

Sam. No END TIME 22dq. C 37 deg. C. SIGNIFICAÀICE

I
2

3

4
5

6

7

B

9

IO
1I
L2

0.3 nli¡t
f.O rnin

4.0 ni¡rs
14 nins
44 ¡ni-ns

2.5 hrs
B hrs
I day

3 days

I0 days
33 days

14 weeks

o.74
0. 11

0. 15

0.1r
0.03
o.o2
0.004

60.26
L4.L2

5.13

2.r
o.52
o.L2
o.o2
0.05
o.o2
0.0r
0.003

0.0008

o. 02

0.008

0.006
0.001

0. oo0r

s
S

S

s
s

s
S

S

s
S

s
S

Surf . area of tip O.6lsq.mn. O.6lsq.rnn'

l{o. nanqroles B,U6 B,U6

N.S.

N.S.
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FIG. 5-6: Graph of ttre relationship between time and tfre

mean rates of release of demecroqzcrine frcrn

Lederrnix paste in ptastic canal nodels at
different teng:eratures.
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Table 5-6: Ccnçnrison between tlte mean rates of release

(nancnrores/ninute) of denecroclrcri¡e frcrn

0.026 mls of Ledennix ¡nste in plastic canal

models with different tip dianreters'

Sam. l{o END TIME Diam. O.B&rm Diam. 1.4nm Diam. 2.Onm

I
2

3

4
5

6

7

B

9

l0
I1
L2

0.3 mi¡
I.0 mi-n

4.O nins
14 rni¡s
44 rni¡rs

2.5 hrs
I hrs
I day
3 days

I0 days
33 days

14 weeks

L4.79
7.24
2.L4
0.5

0. 14

o.05
0.01
0.007
o.03
0.002

0.0003

0.0007

r5r.36
89.L2

23.M
7.5A
2.24
0.4r
0. rl
0.04
o.o2
0.0r
0.005

0.00r

19.5
l-4.45

6.46
L.74
0.48
0.028
0.0r5
0.009
0. o25

0.00r
0.002

0.0008

Surf. area of tip O.6lsq.nm. I.54sq.nm. 3'I4sq'mn'

Sam. No ED{D TIME

SIO{IFICANCE OF DIFT'ERNCE BEI1i]EEN MEANS

o.BB - r.4 0.BB - 2.0 L.4 - 2.O

N.S.
S.

S.

Þ.
s.,
S.

N.S.

I
2

3

4

5

6

7

B

9

t0
II
L2

0.3 mirr
I.0 mi¡r

4.0 mi¡rs

14 nú¡rs

44 rnins

2.5 hrs
B hrs
I day

3 days

IO days
33 days

14 weeks

S

S

S

S

S

S

S

S

S

S

S

S

S

S

S

SS.

N.S.
N.S.

S.

N.S.

N.SN.S.
S.
S.

S.

S.
S.

N. S.
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FIG. 5-7: Graph of the relationship between time and the

mean rates of rerease of denecrocycrine frcrn
' Lederrnix ¡nste in plastic canal nodels with

different tip díameters and a constant ¡nste
volune of 0.026 mls.

LOG (End tlme)

-l

t0
mins

I

I

wk

4

I

day

3

2
hrs

2

I
min

0

t0
wks

5

5

2

0
LOG

(Re[o of rel.) -l

-2

-5

-4
PLASTIC TUBES

+- o.Ea mm Diam. 's 1.4 mm Diam. 'l' 2.0 mm Diam'



26.

Table 5-7: Ccnrparison between the mean rates of release

(nancnoles/minute) of denreclocycline frcrn

0.055 mls of Lederrnix ¡nste in plastic canal

nxcdels w-ith different tip dianreters.

Sam. I{o END TIME Diam. O.B&nî Diam. l.ârm Diam. 2.Onm

I
2

3

4
5

6

7

B

9

to
II
L2

0.3 mirr
I.0 nli¡r

4.0 rni¡rs

l-4 ¡ni¡s
44 ni¡s
2.5 hrs

B hrs
I day

3 days

I0 days
33 days

14 weeks

9. 33

r .51

o.2
0.03
0.03
0.03

0.004
0.002

0.0006

0.5
0.03
o.o2
0. or
0.01
0.007
0.001

0.0006

9.33
6.03
o.98
o.29
o.r2
0. 03

0.01
0.006
0.0r7
0.009
0.002

0.0002

35.48
r4.62
4.68
r.58

34.67
s3.7
20.89

Sr:rf. area of tip O.6tsq.nrn. I.54sq.rnn. 3.14sq.nrn.

Sam. À¡o MID TIME

SIG{IFICÀNCE OF DIFFERNCE BETWMN MEANS

o.BB - r.4 0.BB - 2.0 L.4 - 2.O

N.S.
S.

S.

S.
S.

S.

S.
S.

S.

S.
S.

S.

N.S.
S.

S.

S.

NS
ù

S

S

S

S

I
2

3

4
5

6

7

B

9

IO
II
t2

S

N. S.

N.S.
N.S.
N.S.

S.

0.3 mi-n

I .0 nli-n

4.0 mins

14 rni¡rs

44 rnins

2.5 hrs
I Ìrs
I day

3 days

IO days
33 days

14 weeks

N

N.S.
S.

N.S.
N.S.
N.S.
N. S.

N.S.

S
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FIG. 5-8: Graph of ttre relationship between time and the

mean rates of rerease of denrecloclzcline frorn

Ledermix ¡nste in plastic canal npdels with

different tip diameters and a constant ¡nste
voh¡ne of 0.055 mls.
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Table 5-B: Ccnparison between the mean rates of release

(nancnroles/minute) of denrecloclzcline frcrn

O.OB5 mls of IÆerrnix ¡nste in plastic canal

nrodels with different tip diameters.

Sam. ìüo nlD TIME Diam. 0.8&rm Diam. I.&rm Diam. 2.OÍm

I
2

3

4
5

6

7

B

9

IO
II
I2

0.3 mi-n

I.0 nú-n

4.0 mi¡rs

14 rni¡s
44 rnins

2.5 hrs
B t¡rs
I day
3 days

10 days
33 days

14 weeks

o

77

63

.32

.07

.0r
0.007
0.04
0. ol
0.002

0.0008

0. or
0.002

0.0002

47.86
95.5
43.65

9.55
L.32

0.31
o.0B
0.05
o.o2
o.007
0.003
0.001

9

3

I
0

0

o

28.2
26.3
6. 03

3 .55
0.6

0.08
0.03
0. or
o. or

r5

3B

Surf. area of tip O.6lsq.rm. 1.54sq.rnn. 3'I4sq'nm'

Sam. IJo MTD TIME

SIG{IFI(ATTCE OF DITTMNN¡CE BSIWEEI{ MEANS

0.BB - 1.4 0.BB - 2.0 L.4 - 2.O

I
2

3

4
5

6

7

B

9

lo
ll
L2

0.3 ndi-t

1 .0 nli-n

4.0 rnins

14 mins
44 mins

2.5 trs
8 hrs
I day

3 days

IO days
33 days

14 weeks

N.S.
N.S.

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
N. S.

N.S.
N.S.

S.

N.S.
S.

S.

S.
S.

S.

S.
S.

S.

S.
N.S.

N.S.
S.

S.

N.S.
N.S.

S.

S.

S.

N.S.

S.

t{. s.
S.N.S.



29.

FIG. 5-9: Graph of the relationship between time and the

mean rates of release of denrecloclrclj¡re frcrn

I-edermíx paste il plastic canal nodels witJ:
' different tip diameters and a constant ¡nste

voh¡ne of 0.085 mts.
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Table 5-9: Ccnparison between the mean rates of release

(nancnxcles/minute) of denreclocycline frcrn

different volt¡nes of I-edermix ¡nste in plastic

canal models with a tip diameter of 0'88 rm'

Sam. No. END TII"IE VoI. O.O26m1s Vol. 0.055mls VoI. 0.085mls

I
2

3

4
5

6

7

B

9

IO
ll
L2

0.3 nLi¡r

I.0 mi-n

4.0 rni¡rs

14 rni¡s
44 mins

2.5 Ìrs
B hrs
I day

3 days

l0 days
33 days

14 weeks

l{o. nancxnoles

L4.79
7.24
2.L4
0.5

0. 14

0.05
0.0r
0.007
0.03
0.002

0.0003
0.0007

2, B3B

33
03

98

29

T2

03

9.
6.
0.
0.
0.
0.
0. or

0.006
0. or7
0.009
0.002

0.0002

4,889

38.9
9.77
3 .63

I .15
o.32

0. 07

0.0r
0.007
0.04
0.0r
0.002

0.0008

B,U6

SIG{IFICJ\NCE OF DIFFERENCE BBMEEN MEANS

Sam. No n{D TIME 0.026 - 0.054 0.026 - 0.08s 0.054 - 0.085

N. S.
N. S.

S.

N.S

S.
S.

I
2

3

4
5

6

7

I
9

10

I1
L2

0.3 nLi-n

I .0 ÍLi-n

4.0 rni¡rs

14 rni¡s
44 mi¡s
2.5 hrs

B hrs
t day

3 days

IO days
33 days

14 weeks

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

N.S.
N.S.
N. S.

S.
S.

S.

S.
N.S.

N. S.

N.S.
N. S.

N.S.
N.S.
N.S.

S.
N.S.

S.

s.
N.S.
N.S.

N.S.
N.S.

S.

N.S.
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FIG. 5-I0: Graph of ttre relationship between time and ttre

meartratesofreleaseofdernecloclrcli¡¡efrorn
I€derrnix ¡nste in plastic canal npdels wittt

different ¡nste r¡olwnes and a constant tip
diameter of 0.BB nm'
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Table 5-IO: Ccnçnrison between the mean rates of release

(nancrnoles/rninute) of denrecto<rycline frcrn

differerrtvolunesofl.ederrnix¡nsteinplastíc
canal nodels with a tip diameter of l'4 nm'

Sam. No. mID TIME Vol. 0.026m1s VoI. 0.055m1s VoI. O'O85mls

I.58
0.5

0.03
o.o2
0.01
0.0r

I
2

3

4
5

6

7

B

9

t0
I1
12

0.3 nd-n

1.0 nLi-n

4.0 mi-ns

14 mins
44 mi¡rs

2.5 ttrs
I hrs
I daY

3 days

I0 days
33 days

14 weeks

19.5
L4.45
6.46
L.74
0.48
o. 03

0.02
0.009
o.025

o. oor
0.0o2
0.0008

35.48
r8.62
4.68

0.007
0. ool

0.0006

4,889

28.2
26.3
6.03
3 .55
0.6

0.08
0. 03

0.01

0.0r
o. 01

0.0o2
0.0002

8,846l{o. nanqncles 2,8,39

SI6TIFICAITCE OF DTFFERM{CE BEIWMN MEANS

sam. No. END TIME 0.026 - 0.054 0.026 - o.o85 0'054 - 0'085

I
2

3

4
5

6

7

B

9

10

I1
t2

0.3 nin
I.0 rnin

4.0 m-i¡rs

14 mins
44 rnins

2.5 hrs
B hrs
I day

3 daYs

I0 days
33 days

14 weeks

N.S.
N.S.
N.S"

N.S.
N.S.
N.S.

N.S.
N.S.
N.S.

S.
N. S.

N.S.

N.S.
N.S.
N.S.
N.S.
N. S.

N.S.

S.
N.S.
N.S.

S.

N.S.
N.S.
N. S.

N.S.
N.S.
N.S.

N.S.

S

N. S.
N.S.
N.S.

N. S.

N.S.
S.
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FIG. 5-1I: Graph of the relationstrip between time and tlre

¡nean rates of release of deneclocycli¡re frcrn

I-edermix ¡nste il plastic canal n¡cdels with

different ¡nste voltrnes and a c-onstant tip
diameter of 1.4 nm.
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Table 5-Il: Ccrn¡nrison between the meart rates of release

(nancnxrres/rninute) of denreclocycrine frcrn

differentvolr¡nesofLedermix¡nstei-rrplastic
canal nrcdels with a tip dianreter of 2'O nm'

Sam. No. BID TIME VoI. 0.O26mls VoI. 0'055m1s Vol' 0'085m1s

1

2

3

4
5

6

7

B

9

10
I1
L2

0.3 nli-n

I.O nlirt

4.0 rni¡rs

14 mi¡s
44 ni¡s
2.5 ttrs
B Ïrs
I day

3 days

lO days
33 days

14 weeks

r5r .36
a9.L2
23.44
7.58
2.24
0.41
0. rl
0.04
o.o2
0.0r
0.005
0.001

34.67
53.7
20.89
9.33
r.5r
o.2

0. 03

0.03
o. 03

0.004
0.002

0.0006

4,889

47.86
95.5
43.65

9.55
L.32

0. 31

0.08
0.05
o.o2
0.007
0.003
0.001

8,846No. nanomoles 2,838

SIGNIFICÀI{CE OF DIFFERENCE BETWEEN MEANS

Sam. No nJD TrME 0.026 - 0.054 0.026 - 0.085 0.054 - 0'085

S.
S.

S.

N.S.

N.S.
N. S.

N.S.

I
2

3

4
5

6

7

B

9

10

1I
L2

0.3 min
I.0 rnin

4.0 rn-i¡ts

14 rni¡rs

44 mi¡rs

2.5 hrs
I hrs
I day

3 days

I0 days
33 days

14 weeks

S.
N.S.
N.S.

N.S.
N.S.
N.S.

S.
N.S.
N. S.

S.
S.

N.S.

N.S.
N.S.

S.

N.S.
N.S.
N.S.

N.S.
N.S.
N.S.

N.S.
N.S.
N.S.

N. S.

N.S.

S.

N.S.

N.S.
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FIG. 5-12: Graph of the relationship between time and the

meartratesofreleaseofdemecloclrcli¡¡efrom
Ledennix ¡nste in plastic canal ¡nodets with

dífferent ¡nste volunes and a c'onstant tip
diameter of 2.0 nm'
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Table 5-L2z Ccnparison between the mean rates of release

(nancnroles/rni¡rute) of triancinolone frcrn

0.026 mts of Lederrnix ¡nste in plastic
canal npdels with different tip diameters'

Sam. wc END TIME Diam. 0.8&rrn Diam. I.ârm Diam. 2.ûnrr

I
2

3

4
5

6

7

I
9

10

11

L2

0.3 nLi-n

I.0 mi¡
4.0 mins

14 rni¡rs
44 ¡ni¡rs

2.5 hrs
I Ïrs
I day

3 days

10 days
33 days

14 weeks

5.37
3.98
I .58

0.58
o.24
0. 09

0.05
0. 03

0.03

0.002
0.002
0. oo2

63.1
25.r2
6.92
2.45
L.2

2.4
o.72
o.87
o.26
O. II
0.04
0.01
0.01

o.o2
0.008

0.0004
0.0005

o.46
o.26
o.08
0.03

0.009
0.003

0.0004

Surf. area of tip 0.6lsq.nrn. 1.54sq.n-m. 3'14sq'rnn'

SIGNIFICAì{CE OF DIFT.ERnICE BBIWEEN MEANS

Sam. ì{o Ð{D TII',IE o.BB - r.4 0.BB - 2.0 L.4 - 2-O

I
2

3

4
5

6

7

B

9

IO
II
L2

0.3 mirr
I.O mi-n

4.0 rni¡rs

t4 mi¡s
44 rnins

2.5 hrs
B hrs
I day

3 days

lO days
33 days

14 weeks

N.S.
S.

s.
S.
S.

S.

S.

S.

N.S.
S.
S.

S.

S

S

S

S

S

S

S

S

S.
S.

S.

S.
S.

s.
S.
S.

N.S.
S.

N. S.

S.

N

N

S

S

S

N.S.



37.

FIG. 5-I3: Graph of the relationship between time

mean rates of release of trialrcinolone

Lederrnix ¡nste in plastic cartal npdels

different tip diameters and a constant

volt¡ne of 0'O26 mls'
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Table 5-I3: Ccnrparison between the mean rates of release

(nancnoles/mi¡rute) of trialrcinolone frcrn

0.055 mls of Ledermix lnste in plastic
canal npdels with different tip diameters.

San. t\ú) müD TII'IE Diam. O.8&nn Diam. l.4nm Diam. 2.Orûn

2.63
3.O2

3.47
t.4r
0.58
0.3

0.14
0.07
o.03
0.01
0.002
0.003

1I.48
4.68
I .38

0.5
o.23
o.09
0.06
o.03
0.03
0.0r
0.002
0.002

54sq.nm

3.24
r.35
o.23
0.19
0.08
0. 05

o.o2
o.o2
0.04
o.o2
0.003

0.0004

0.3 ÍLi¡r
f .0 nLi-n

4.O rni¡s
14 rni¡s
44 mi¡s
2.5 hrs
B hrs
I day

3 days

I0 days
33 days

14 weeks

Sr:rf . area of tip 0.6lsq.nrn. I

t
2

3

4
5

6

7

B

9

IO
I1
T2

3.I4sq.nm.

SIGNIFICAI$CE OF DIFFERNüCE BEn'JEEN MEANS

Sam. ÌIo n{D TTME 0.BB - 1.4 0.88 - 2.0 L.4 - 2.O

I
2

3

4
5

6

7

B

9

lo
II
t2

0.3 ni-n
I.O rnin

4.0 mins
14 mins
44 mi¡rs

2.5 hrs
B hrs
I day
3 days

I0 days
33 days

14 weeks

N.S.
N.S.

S.

S.
S.

S.

S.
S.

S.

S.

S.

S.

N.S.
N.S.

S.

S.
S.

S.

S.
S.

N.S.
N.S.
N. S.

S.
.S

S.

S.
S.

S.

S.

S.

S.

S.
S.

S.

N

N. S.
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FIG.5-L4zGraphoft}rerelationshipbetweentimearrdthe
meart rates of release of trialrci:rol-one frqn

IÆermix paste in plastic canal ncdels with

different tip diameters and' a constant paste

volr¡ne of 0.055 mls'
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Tabte 5-L4z ccnçnrison between tlte mean rates of release

(nancrnoles/nr:inute) of triarrcinolone frcrn

O.OB5 ml-s of Ledermix ¡nste in plastic
canal nrodels with different tip diameters'

Sam. l{o n{D TIME Diam. 0.8erm Diam. I .4¡rm Diam. 2 . Onrn

t
2

3

4
5

6

7

B

9

10
II
L2

O.3 mi-n

1.0 rnirt

4.0 rni¡rs

14 mi¡s
44 rni¡s
2.5 hrs

B hrs
I day

3 days

IO days
33 days

14 weeks

5.75
0.63
o.43

o.29
0.09
0.04
0.0r
0.0r
0.0r
0.03
0.008
0.00r

15.49
28. r8
LL.22

3.3r
0.9r

3.14sq.nrn.

o.47
o.23
0. 13

0. 07

o.o2
0.008
0.004

B.7I
6.92
L.7

1.05
o.29
o.r2
0.07
0.04
0.04
0.03
0.003

0.0003

54sq.nmSurf . area of tiP 0.6lsq.rrrn. I

SIGù{IFICAIICE OF DIFT'ERE¡{CE BEII'ùEEN MEANS

Sam. lIo Ð{D TIME o.8B - 1.4 0.BB - 2.0 r.4 - 2.O

I
2

3

4
5

6

7

B

9

IO
tl
L2

0.3 nin
1.0 mi¡r

4.0 mins

l-4 mi¡rs
44 mi¡rs

2.5 ttrs
B hrs
1 day

3 days

lO days
33 days

14 weeks

N.S.
S.

S.

S.
S.

S.

N.S.
S.

N.S.
S.

S.

S.
s.
S.

S.

S.

s.
S.
S.

S.

S.

S.
S.

S.

S.
S.

S.

S.
N.S.

S.

S

S

S

SN

S

S
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FIG. 5-I5: Graph of the relationship between time

mean rates of release of triarrcinolone

Ledermix ¡nste in plastic canal rnodels

different tip diameters and a constant

volune of 0.085 mls.

LOG (End Ume)

-l

t0
mins

I

2

and the

frcrn

with
¡nste

t0
wks

5

PLASTIC ruBES

t- O.EBmm Diam. È !.4mm Diam. 'r' 2.0mm Diam.

I

min

I

wk

4

I

dsy

3

2
hrs

20

LOG

(Rate of rel.)

0

-t

-2

-3

-4



42.

Table 5-15: Ccnçnrison between the mean rates of release

(nancrrcles/minute) of triamcinolone frcrn

differentvolwnesofl.ederrnix¡nsteinplastic
canal nodels with a tip dianreter of 0'88 nm'

Sam. No. END TIME Vol. 0.026m1s VoI. 0.055m1s Vol. 0.085m1s

I
2

3

4
5

6

7

I
9

IO
It
L2

0.3 mi¡t
f .0 mi-rt

4.0 ni¡s
14 rni¡s
44 mins

2.5 hrs
B hrs
I day

3 days

I0 days
33 days

14 weeks

ìüo. nanonoles

2.4
o.72
0.87
o.26
0. rl
0.04
0.01
0. or
o.o2
0.008

0.0004
0.0005

L,O52

3.24
r.35
o.23
0.19
0.08
0.05
o.o2
o.o2
0.04
o.o2
0.003

0.00@

5.75
0.63
o.43

o.29
0.09
0.04
0.0r
0.01

0.01
0.03
0.008
0.00r

I, BI3 3,28O

SIE{IFICANCE OF DIFF'ERn{CE BSTWMN MEANS

sam. No. n{D TIME 0.026 - 0.054 0.026 - 0.085 0.054 - 0.085

t
2

3

4
5

6

7

8

9

lo
l_l

t2

0.3 rli-rr
1.0 rnin

4.0 mi¡s
14 rni¡s
44 mi-ns

2.5 trs
B trs
I day

3 days

lO days
33 days

14 weeks

N.S.
N.S.

S.

S.
N.S.

S

S

S

N.S.
N.S.
N. S.

N.S.
N.S.

S.

N.S.
N.S.
N.S.

N.S.
N.S.
N.S.

S.
S.

N.S.

N.S.
N.S.

N.S.
N.S.
N.S.

N.S.
N.S.

S.

S.

S.

S.

S.N.S.
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FIG. 5-16: Graph of t}re relationstúp between time and the

mean rates of release of triarrci¡lolone from

Lederrnix ¡nste in plastic canal nodels w-ith

different paste volunes and a constant tip
diameter of 0.BB nrn'
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Table 5-16: C.rcnrparison between the mean rates of release

(nancnroles/rnilute) of trialrcinolone frcrn

different voh¡nes of Ledermix ¡nste in plastic

canal nrodels with a tip diameter of I'4 nm'

Sam. t\ú) EbüD TIME VoI. 0.026m1s Vol. O.O55mIs Vol. 0.O85m1s

I
2

3

4
5

6

7

B

9

IO
I1
T2

0.3 min
f . O nLi-n

4.0 rnins

14 mi¡rs
44 rni¡rs

2.5 hrs
I hrs
I day

3 days

I0 days
33 days

14 weeks

5.37
3 .98

1.58
0. 58

o.24
o.09
0.05
0.03
o.03
o.002
0.002
o.002

11.48
4.68
1.38
0.5

o.23
0.09
0.06
0.03
0.03
0. or
0.002
0.002

I, BI3

a.7L
6.92
L.7
r.05
o.29
0. 12

0.07
0.04
0.04
0.03
0.003

0.0003

3,28Ol{o. nanqnoles I,O52

SIE{IFICAI{CE OF DIFEERMrcE BEiwffiN MEANS

Sam. No END TII\{E 0.026 - 0.054 0.026 - O.OB5 0.054 - 0.085

N.S.
N.S.
N.S.

N.S.
N.S.
N.S.

N.S.
N.S.
N.S.

S.
N.S.

I
2

3

4
5

6

7

B

9

to
IT
L2

0.3 nlirt
I.O rnin

4.0 rni¡rs

14 rnins
44 mi¡rs

2.5 hrs
B hrs
I day
3 days

IO days
33 days

14 weeks

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

N.S.
N.S.
N.S.

S.
N.S.

S.

N.S.
N.S.

N.S.

N.S.
N.S.
N.S.

N.S.
N.S.
N.S.

S.
S.

S.N.S.
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FIG. 5-I7: Graph of the relationship between time and the

mean rates of release of triamci-nolone frcrn

Ledermix paste i-n plastic canal nrcdels with
different paste volunes and a constant tip
diameter of I.4 nm.
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Table 5-L7 z Ccrnparison between ttre mean rates of release

(nancnxcles/rninute) of triarrcinolone frcrn

different volwnes of Lederrnix ¡nste in plastic
canal ncdels with a tip diameter of 2.0 ¡rm.

Sam. lfc. END TIME VoI. 0.026mls VoI. 0.055m1s VoI. 0.085m1s

I
2

3

4
5

6

7

I
9

r0
11

L2

0.3 ÍLi¡r
I.O mi-rr

4.0 ni¡rs
14 mi¡s
44 rni-ns

2.5 hrs
I hrs
I day
3 days

l0 days
33 days

14 weeks

63 .1
25.L2
6.92
2.45
L.2

0.003
0.0004

2.63
3.O2

3.47

15.49
28.r8
LL.22

31

91

3

0

0

0

o

0

0

0.
0.

3

o.46
o.26
0.08
0.03
0.009

I.4I
0.58
0.3

0.14
o.07
0.03
0.0r
0.002
0.002

l,813

.47

.23

.r3

.07

.02
008

004

,2BOlilo. nanonr¡les r,o52

SIO{IFICANCE OF DIFTERENCE BHn^IEEN MEANS

Sam. I¡o E}ùD TIME 0.026 - 0.054 0.026 - 0.085 0.054 - 0.085

I
2

3

4
5

6

7

B

9

lo
l1
t2

0.3 mi¡
1.0 mirr

4.0 rni¡rs

14 nr-ins

44 mins

2.5 hrs
B ttrs
I day
3 days

lO days
33 days

14 weeks

S

S

S

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

S

S

N.S.
c

S.

S.

N.S.
S.

S.

S.
S.

S.

N.S.
N.S.

S.
S.

S.

S.
N.S.

N.S.
S.

S.

S.
S.

S.

S

N.S
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FIG. 5-IB: Graph of the relationship between time and the

meart rates of release of triamcinolone frqn

Lederrnix ¡nste in plastic canal npdels with
different ¡nste volunes and a constant tip
diameter of 2.0 nm.
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Table 5-18: Ttre relationship of time and the mean per cent

cr¡nulative release of derneclocycline and

. trianci¡rolone frqn lÆerrnix ¡nste in plastic
canal npdels.

Sam. ÀIc n[D TIME DH,IECIOCYCLINE TRT.AIVICI}þI¡NE

I
2

3

4
5

6

7

B

9

l0
1t
L2

0.3 mirl

1.0 mi¡r

4.O rni¡rs

14 mir¡s

44 mi¡rs

2.5 hrs
I hrs
t day
3 days
I0 days

33 days

14 weeks

o.23
0.8
L.4
2.2

2.62

2.U
2.99
3.29
4.92
6.r4
7.3
4.2

0.14
o.46
o. 83

L.32
1.8

2.52
3 .58

5.6
Il. OB

r8.53
22.95
32.3

I

I

I
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Table 5-I9: Ccrn¡nrison between the mean rates of release

(nancnoles/rni¡ute ) of denrecloclzcline frorn

Leder¡nix paste in extracted ht¡nan teeth of
different ages.

Sam. No B{D TIME 30 y.o. M. 50 y.o. M. 39 Y.o. F.

I
2

3

4
5

6

7

I

I hour
3 hours
B hours
I day
3 days

I0 days

31 days
14 weeks

Mean Iat. Area
(sq. nrn. )

Mean

0.102
o.026
0.013

0.009
0.008
0.003
0.001

0.0004

0.355
o.L26
o.o4
0.007
o.006

o.003
0.00r

o. ooo3

0.302
o.L26
0.046

0.009
0.006
0.003
0.001

0.0003

S

M.06

665.5

40.25

633.6

34.9

4A7.8

SIANIFICA}TCE OF DIFT'ERNCE BEN^JEEN MEANS

Sam. tüo END TIME 3O y.o. M.-
50 y.o. M

30 y.o. M.-
39 y.o. F.

50 y.o. M.-
39 y.o. F.

I
2

3

4

5

6

7

I

I hour
3 hours
B hours
I day
3 days

l0 days
3I days

14 weeks

S.

S.

S.
N.S.
N.S.
N.S.
N. S.

N.S.

S.

S.

S.
N.S.
N.S.

N.S.
N.S.
N.S.

NS
NS
NS
NS
NS

N.S

N.S

N.S
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FIG. 5-I9: Graph of the relationship between time and the

. mean rates of release of dqnecloclzcli¡e frcrn

IÆerrnix ¡nste in extracted hunan teeth of
different ages.
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Table 5-2Oz Ccnrparison between the mean rates of release

(nancnoles/rni¡rute) of trialrcinolone frcrn

IÆerrnix ¡nste i¡r extracted hunan teeth of
different ages.

Sam. lilo MTD TIME 30 y.o. l,l. 50 y.o. ltl. 39 Y.o. F.

I
2

3

4
5

6

7

B

I hour
3 hours
I hours
I day
3 days

l0 days

31 days
14 weel<s

Mean Lat. Area
(sq. rrn. )

Mean nanonoles

0.01
0.0r
0.0r5
0.009
0.003
0.001

o.0009
0.0006

M.06

L77.7

0.0r2
0.0r4
0. o23

0.007
0.004
0.002

0.0008
0.0005

40.25

234.9

0.011
Q.026
0.025
0.009
0.003

0.001
0.0007
0.0004

34.9

180.7

SI6]IFICAI{CE OF DITFMBTCE BETWEEN MEANS

Sam. No n{D TIME 30 y.o. lvl.-

50 y.o. M

30 y.o. M.-
39 y.o. F.

5O y.o. M.-
39 y.o. F.

N.S.
N.S.
N.S.

I
2

3

4
5

6

7

I

I hour
3 hours
B hours
I day
3 days

I0 days
3I days

14 weeks

N.S.
N.S.
N.S.
N.S.
N. S.

N.S.
N.S.
N.S.

N.S.
S.

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

N.S.
N.S.
N. S.
N. S.

N.S.
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FIG. 5-2Oz Graph of the relationship between time and tl-e

, mean rates of release of trialrcinolone frcrn

Lederrnix ¡nste j¡ extracted hunan teeth of
different ages.
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Table 5-2L: Ccrnparison between the mean rates of release

(nancrrcles/minute) of denreclocrycline frcrn

Ledermix ¡nste j¡r extracted hunan teeth with
different internal lateral surface areas of the

canal walls.

MEAN LFfiERAL ST RFACE AREA (sq. rm. )

Sam. No END TIME 26.3 45.6 63.4

I
2

3

4

5

6

7

I

I hour
3 hours
I hours
I day

3 days
l0 days

31 days

14 weeks

Mean nanqrples

0. 19

0.051
o.o22
0.006
0.o07
0.002

0.0009

0.0003

o.2L9
0.063
0.028

0.007
0.007
0.003
0.001

0.0003

o.263
0.089
0.033
0.007
0. or
0.003
0.00r

0.0004

955.27370.88 7L2.æ

SIGiIFICATTCE OF DIFFERNùCE BETWEEN MEANS

Sam. No RTD TIME 26. 3sq.nrn. -
45.6sq.nm.

26.3sq.rm. -
63.4sq.rm.

45.6sq.nm. -
63.4sq.nrn.

N.S.
N.S.
N.S.

I
2

3

4
5

6

7

B

I hour
3 hours
B hours
I day
3 days

I0 days

3I days
14 weeks

N.S.
N.S.

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

N.S.
N.S.
N.S.
N.S.

S.

N.S.
N.S.

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.
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FIG. 5-2Iz Graph of the relationship between time and the

mean rates of rerease of denrecrocycli¡re frcni
. Ledermix lnste in extracted hunan teeth with

canals of different internal lateral surface areas'

I

hr

LOG (End [ime)

581310
hrs hr: day days daYs

342

0

-t

LOG

(Rate of rel,) -2

-3

-4 EXTRACTED TEETH - LAT. SURFACE AREA

+- 26,53sq. mm. s 45.60sq. mm. l- 63.45sq. mm.



55.

Table 5-222 Ccrn¡nrison between the mean rates of release

(nancnxrles/rninute) of triarrcinolone frcrn

Ledermix paste in extracted hunan teeth with

different internal lateral surface areas of the

canal walls.

MEAN I?fItsRAL SURFACE AREA (sq. nrn.)

Sam. lilc n{D TIME 26.3 4s.6 63.4

I
2

3

4

5

6

7

B

I hour
3 hours
B hours
I day

3 days
l0 days

31 days

14 weeks

Mean nanqroles

o.o12
0.o1r
0.013

o.006
0.002
o.001

o.0005
0.0003

r20.o2

O. OII
0.015
0.018

0.006
0.004
0.001

0.0009
0.0006

0. or3

0.015
o.o22

0. or3
0.007
0.002
0.00r

0.0009

235.O3 255. 15

SIETIFICAI{CE OF DIFFEREhüCE BHIWEM{ MEANS

Sam. No END TIME 26. 3sq.rrn. -
45.6sq.nrn.

26.3sq.rm.-
63.4sq.nm.

45.6sq.nm. -
63.4sq.rrn.

N.S.
N.S.
N.S.
N.S.

I
2

3

4
5

6

7

B

I hour
3 hours
I hours
I day

3 days

lO days

3l days
14 weeks

s.
N.S.

S.
S.

N.S.
N. S.

S.

S.
S.

N.S.
S.
S.

N.S.
N.S.

N.S.
N.S.

S.

N.S.
N.S.
N.S.
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FIG. 5-222 Graph of the relationship between time and the

mean rates of release of triamcinolone frcrn

ledernr-ix ¡nste in extracted hunan teeth with
canals of different internal lateral stlrface areas.
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Table 5-232 Ccnparison between the mean rates of release

(nancnoles/rni¡rute) of denrecloclrcline frcrn

Ledermix paste j¡t extracted htman teethwith

eit}rertheapicalforarni¡rasealedorunsealed.

Sam. ìüo END TIME APÐ( OPENT APÐ( SEALED SIOTIFICAI{CE

I
2

3

4
5

6

7

B

I Ïrour
3 hours
B hours
I day
3 days

I0 days

3I days
14 weeks

Mean Lat. Area
(sq. ¡rm. )

Mean nanonrcles

o.49
o.204
0.028
0.021
0.009
0.003

0.002
o.0003

42.22

389.6

o.436
0. 19

0. o25

0. or9
0.008
0. oo3

0.001
0. oo03

40.L6

418.9

N.S.
N.S.
N.S.

N.S.
N.S.
N.S.
N.S.
N.S.

N.S.

N.S.
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FIG. 5-232 Graph of the relationship between time and the

mean rates of release of derneclocYcline frcrn

Ledennix ¡nste in extracted hwnan teeth with
the apical foranri¡ra either sealed or unsealed.
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Table5-24zCcrrçnrisonbetweent}temeanratesofrelease
(nancnroles/rninute) of triarrcinolone frcrn

I,ederrnixpastei¡rextractedhtmanteethwith
eithertheapicalforarninasealedorursealed.

Sam. tiúc END TIME APÞ( OPEN APÞ( SEALED SIGiTIFICALTCE

I
2

3

4
5

6

7

B

I hour
3 hours
B tpurs
I day
3 days

IO days

31 days
14 weeks

Mean Lat. Area
(sq. nrn. )

Ivlean nanornoles

o

o

o

o

o

o.
0.

S

Þ

o

N.S.
N.S.

.I
o49

o2L

009
oo3

001

ooo9
0006

0.034
0.018
0.0r4
0.007
0.002
0.001

0.0006
o.0005

N. S.

N.S.

N.S.
N.S.

N.S.

N.S.

42.22

160.3

40.16

163 .6
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FIG. 5-24t Graph of ttre relationship between time and the
mean rates of release of triarrcinolone frcrn

Ledennix ¡nste in extracted hr¡nan teeth with
the apical forarnina either sealed or unsealed.
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Table 5-252 Ccnçnrison between the mean per cent cunulative

release of dsnecloclrcline frcrn Ledermix paste in

extractedht¡nanteet}rwitlreitlrert}reapical
forarnina sealed or trnsealed'

Sam. No nlD TIME APD( OPEN APÞ( SEALED SIO{IFICÀ}TCE

I
2

3

4
5

6

7

B

I hour
3 hours
B hours
I day
3 days

10 days

3I days
14 weeks

Mean Lat. Area
(sq. rrn. )

Mean nanqrPles

2L

2A

35

45

5B

66

8.4
15.3

389.6

7.6
L4.2
20.r
27.L
33.9
42.8

53 .9
59.7

N.S.
N.S.
N.S.
N.S.
N.S.
N.S.

N.S.
N.S.

N.S.

N.S.

6

9

9

I
3

2

42.22 40. 16

4I8.9
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FIG. 5-252 Graph of the relatíonship between time and the

mean per cent cttnulative release of demecloclzcline

frcrn Lederrnix ¡nste in extracted ht¡nan teeth with
the apical forami¡ra either sealed or urtsealed.

r- Apex open + Apex sealed
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Table 5-262 Ccnçnrison between tlre mean per cent cunulative

release of triarrcinolone frcrn I-edermix ¡nste in
extracted ht¡nan teeth with either tlre apical

forarni¡¡a sealed or unsealed.

Sam. Ìüo M{D TIME APÞ( OPEII APÐ( SEAI,ED SIGNIFICAIiü:E

I
2

3

4
5

6

7

B

I hour
3 hours
B hours
I day
3 days

I0 days

31 days
14 weeks

Ir4ean lrat. Area
(sq. rnn. )

Mean nanonrcles

4.4
9.1
2L.2

29.2
36.6
47.4
67.2
98. 3

42.22

160.3

2.L
3.9

T2.T

18.3
24.4
32.4

50.1
78.8

S.
S.

S.

S.
S.

S.

S.
S.

40.L6

163 .6

N.S.

N.S.
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FIG. 5-262 Graph of the relationship between time and the

n€an per cent curmlative release of triarrci¡rolone

frcrn Ledennix ¡nste j¡r ext¡acted tnman teeth wittr
. the apical forarnina either sealed or unsealed.

o- Apex open + Apex sealed
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Table 5-27z Ccngnrison between the mean rates of release

(nancnroles/minute) of denreclocycline frcrn

I-ederrnix paste j¡r extracted hunan teeth using

different irrigating solutions during the root
canal pre¡nration Procedures.

Sam. No BTD TIME E.D.T.A.C. SAW¡N SIE{IFICAÌ{CE

I
2

3

4
5

6

7

B

I hour
3 hours
8 hours
I day
3 days

IO days

3I days
14 weeks

o.676
o.347
o. r15
o.o24
0.01

0.004
0. o0r

0.0003

o.347
o.224
0.059
O. OIB

0.006
0.002

0.0007
0.0002

48.73

694.4

s.
b.

S.

S.
S.

S.

S.
N.S.

N.S.Mean Lat. Area 40.16
(sq. nm. )

Mean nanqrPles 4I8.9 S
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FIG. 5-272 Graph of the relationship between time and the

npan rates of release of dernecloclrcline frcrn

Ix¡dermix ¡nste in extracted hunan teeth using

different irrigating solutions during the root
canal PreParation Procedures.
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Table 5-28: Ccnçnrison between the mean rates of release

(nancnroles/rninute) of triarrcj¡olone frcrn

I.ederrnixpastej¡rextractedhr¡nanteet]rusing
different irrigating solutions during ttre root

canal PreParation Procedures'

Sam. l$o END TIME E.D.T.A.C. SAVION SIGNIFICAI{CE

I
2

3

4
5

6

7

B

I hour
3 ttours
B hours
I day
3 days

I0 days

31 days
14 weeks

l.fean Lat. Area
(sq. ¡rm. )

Mean nancn¡cles

0.15r
0.ro2
0.o43

0. ol7
o.005
0.003

0.0008
0.0004

40.L6

163 .6

o.o2
0.031
0.03
0.013
0.003
0.00r

0.0007
0.0004

4A.73

257.7

N.S.

s
S

S

s
t

S

N.S.
N.S.

S
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FIG. 5-28: Graph of the relationship between time and tJ-e

mean rates of release of triarrcinolone frcrn

Leder¡nix trÞste in ext¡acted hunan teeth using
different irrigating solutions during the root
canal pre¡raration procedures.
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Table 5-292 Ccnçnrison between the mean rates of release

(nancnoles/rninute) of denreclocycline frcrn

Ledermix ¡nste j¡l extracted hwnan teeth with
the cernentr.m Iayer either renroved or left intact'

Sam. lüo BTD TIME }[o CEMÐTITJM + CEMENITjM SIGNIFICAI{CE

I
2

3

4
5

6

7

B

I hour
3 hours
B hours
I day
3 days

lO days

3I days
14 weeks

0.513
0. r55
o.rI2
o.o32
0. o14

0.008
0. o03

o. oo07

0. r02
o.026
0.013

0.009
0.008
0.002

0.0008
0.0004

44.06

665.5

S

S

S

s
S

S

S

S

Mean Lat. Area 39.87
(sq. nm. )

Mean nancnoles 704

N. S.

N.S.

¡

¡
I
,
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FIG. 5-292 Graph of tl.e relationship between time and the
mean rates of release of denreclocycline frcrn

I-eder¡nix ¡nste i¡ extracted hunan teeth witJ:

. the cernentwn layer either renrcved or left intacL.
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Table 5-30: Ccrn¡nrison between the mean rates of release

(nanor¡cles/ninute) of triarrcirplone frqn

I.ederrnix¡nsteinextractedhr¡nanteethw"ith

tfre cenrcntun layer eittrer renpved or left intact.

Sam. Iilo ÐID TI},IE NC CEMn\TIT.JM + CEMENruM SIE{IFICA}TCE

I
2

3

4
5

6

7

I

I hour
3 hours
I hours
I day
3 days

l0 days

3l days
14 weeks

o.126
0. r07
0.048
0.018
o.009
0.005
0.002

0.0002

o. ol
0. or
0.0r5
0.009
0.003
0.00r

0.0009
0.0006

44.06

r77.7

S

S

S

S

S

S

S

S

Mean Lat. Area 39.87
(sq. nm. )

Mean nanqncles 260.9

N.S.

N.S.

I

I

t
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FIG. 5-30: Graph of the relationship between time and ttre

mean rates of release of triamcinolone frcrn

Ledennix paste in extracted hunan teeth with
' the cernentwn layer either re¡rcved or left j¡rtact.
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Table 5-3I: Ccrnparison between t.].te mean rates of release

(nancnrores/ninut'e) of denrectocycri¡e frcrn

I.edermixpastealoneandwtrenc€fnbi-nedwit}t
hrlpdent paste in extracted hr¡nan teeth'

Sam. No. E}TD TIME LED. + PD. LED. ONLY SIGNIFICAIÍCE

I
2

3

4
5

6

7

I

t hour
3 hours
B hours
I day
3 days

I0 days

3I days
14 weeks

Mean Lat. Area
(sq. rm. )

Mean nanqncles

o.23
0. r_2

0.055
0. or7
0. o07

0.002

0.0008
0.0006

4L.7

399.2

S.
c

S.

S.
S.

S.

S.
S.

o.49
o.2Ø
0.028

o.o2L
o.009
0.003

0.002
0.0003

42.22

389.6

N.S.

N.S.
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FIG. 5-3I: Graph of the relationship between time a¡rd the

¡nean rates of release of derreclocycline frcrn

IÆennix ¡nste alone or in ccnù¡i¡ration with
' Pulpdent ¡nste in extracted hr¡rnn teeth.

38
hrs lrs

I

hr

106 (End time)

I 3 l0
day days days

34

l14
mth wks

52

0

-t

LOG

(Rate of rel.) -2

-3

-4 EXTRACTED TEETH - LEDERfIIX/PULPDENT

cotlBlNATlotls

-.' 50/50 Lcd/PD 'i" Lcd. only
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Table 5-322 Ccnqnrison between the mean rates of release

(nancnrcles/minute) of triarrci¡rolone frcrn

Iederrnix ¡nste alone and viLren ccnbi¡ed with
Pul¡rclent paste in extracted hwnan teeth.

Sam. No BID TIME I,ED. + PD. LED. ONLY SIOIIFICAItrCE

1

2

3

4
5

6

7

I

I hour
3 hours
I trours
I day
3 days

10 days

3I days
14 weeks

l'lean Lat. Area
(sq. rrm. )

Mean nanonoles

0.033
o.o2
0.019
o.0r
0.005

0.002

0.0008
0.0003

4L.7

L52.L

0.095
0.049
0.021
0.009
0.003

0.001

0.0009
0.0006

42.22

160.3

S.
S.

N.S.
N.S.
N.S.
N.S.

N.S.
s.

N.S.

N.S.
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FIG. 5-322 Graph of the relationship between tjme and tlre

mean rates of release of triarrcinolone frcrn

I-edernr-ix paste alone or in ccnùrj¡ration wiLh

Pulpdent ¡nste in extracted hurnn teeth.

5
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54
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Table 5-33: @rparison between the mean per cent cunulative

release of denreclocycline frqn Ledermix ¡nste
. alone and t*ren ccnù¡ined with Pulpdent ¡nste ire

extracted trunan teeth.

Sam. liR¡. END TIME LED. + PD LED. ONLY SIE{IFICA¡ilCE

S

S

S

S

S

S

S

S

I
2

3

4
5

6

7

B

3.5
7.4

L2.T
L6.7
22.4
29.3
36. r
43.5

I hour
3 hours
I hours
I day
3 days

I0 days

3I days
14 weeks

Mean Lat. Area
(sq. rÍn

a.4
15. 3

2L.6
28.9
35.9
45. r
58.3
66.2

)

4L.7 42.22

389.6

N.S.

N.S.Mean nanonples
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FIG. 5-33: Graph of tl.e relationship between time and the

mean per cent curmlative release of demecloqrcline

frcm Ledermix ¡nste alone and in ccrrbination with
Pul¡rclent ¡nste in extracted hunan teeth.
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Table 5-34: CCrrçnrison between tlte mean ¡:er cent cunulative

release of triarrcinolone frcrn l-ederrnix ¡nste
aloneandwtrenccrrbi¡edwit}rPulp-lent¡nstein
extracted hr-urnn teeth.

Sam. No MTD TIME LED. + PD. I,ED. ONLY SIGNIFICAT{CE

I
2

3

4
5

6

7

B

I hour
3 lrours
B trours
I day
3 days

I0 days

3I days
14 weeks

Mean Lat. Area
(sq. nrn. )

Mean nanqrPles

1.5
3.7
7.6
15.6
25.4
33.

46.

4r.7

r52. r

4.4
9.1
21.2
29.2
36.6
47.4
67.2
98.3

42.22

160.3 N.S.

S

S

S

S

S

S

S

S73

2

7

6

N.S.
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FIG. 5-342 Graph of the relationship between tjme and tìe

nÊan per cent cunulative release of triamci¡¡olone

frqn tedermix paste alone and in ccrrùrination with

Pul¡r-tent ¡nste in extracted hunan teetJ-'

+- Sozso Led/PD + Led. only
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Table 5-35 : Concentration (rnicrograms/rnillititre) of

denreclocycli¡re r¡rithin the root dentile after

I week.

MID-ROCN LEVET

Mean distance from

root canaf (rnn)

L.5 - 2.5

0.6 - 1.5

0-0.6

Mean ccncentration
(micrograms/mif f i f iff e )

r.7

2.1

2L.L

APICAL THIRD LEVB,

l4ean distance from

root ca¡raf (nm)

r.2 - L.9

0.6 - r.2

Mean concentration
( micrograms /nú II i I it.re )

t.4

3.3

0-0.6 2L.L
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FIG. 5-35: Diagram shovring the concentration of deneclocrycline

within t}re root denti:re at the rnid_root and apical

tlird root levels afLer I week'

I

2l.l

2.t

1.7

2t.l

wå

I

3.1

1.4

m lcrogr-ams/m I I I I I ltre
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Table 5-362 Concentration (rnicrograms/rnillilitre) of
triarrcinolone within the root dentine after
I week.

MID ROCII LEVT,

Mean distance from

root canaf (nm)

Mean concentration
( rnicrograms/rrúIf i litre )

1.0 - r.6

0.5 - 1.0

0-0.5

0.14

0.15

L.2

APICAL THIRD LEVEL

tfean distance fron
root cartaf (nm)

Mean concentration
( rnicrograms/mif f if itre )

0.8 - r.2

0.3 - 0.8

0. 16

0.16

o-0.3 o.47
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FIG. 5-36: Diagram sho,.ring the concentration of triarrcinolone

with-in tl.e root dentine at the mid-root and apical

th-ird ræt levels after I week.
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Table 5-37: The mean rates of release (nancnples/rninute)

through coronal dentine of denrecloqrcline and

triarrcinolone from l-ederrnix paste.

Sam. No END TIME DH\,TECT¡CYCLINE TRTÄMCINOI-ONE

0. o19
0. o59

0.06
0.066
0. o23

0.0r
0.004
0.0o4

I
2

3

4
5

6

7

B

1 trour
2 hours
4 hours
B hours
I day

2 days

4 days
B days

It4ean thickness
of dentine (nm)

0.o45
o.æ7
0.03
0.018
0.01

0.007
0.004
0. oo2

I.89 r.75
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FIG. 5-372 Graph of tlre relationship between tjme and

the rates of release of deneclocycÌi:re and

triarrci¡rolone frqn Lederrnix paste tlrrough the
coronal dentine.
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Table 5-38: Concentration (nicrograms/rnillilitre) of
denrectocycline within the coronal denti¡re after
2 days and B daYs.

MEAN COIrcn.ITRATIùT

( rnicrograms/rni f f if itre )

lfean distance fron
pulp chamber (nm) 2 DAYS B DAYE

r.0 - 1.8

0.5 - r.0

o - o.5

r0.7

IO

0.4

6.2

L.4

0.3

^



2 DAYS B DAYS

10.7 6,2

/I I
v,/!//

,l
t0 l.{

0.4 0.3

microgr'ams/m i I I i I i tre

FIG. 5-38: Diagram showì-ng the concentration of denreclocycline

w-ithin the coronal denti¡re at three different leveLs

afEer 2 daYs and I daYs.

æ
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Table 5-3g: Concentration (rnicrograms/millilitre) of

trialrcinol0ne within the coronal der¡ti¡re after

2 daYs and 8 daYs'

MEAN CO}TCENTR¡ffION

( rnicrograms/nif f if itre )

Itdean distance from
pulp cha¡rber (nm) 2 DAYS B DAYìS

r.0 - 1.8

0.5 - 1.0

0-0.5

r.8

0.6

0.13

0.9

0.3

0. 13

I

I

I

I

I



2 DAYS 8 DAYS

I 0.9

II I
v

/
/!/

/ It
0.3

0. t3 0. t3

micnognams/m i I I i I i tre

FIG. 5-39: Diagram sho,ving the concentration of triarrci¡rolone

with-in the coronal denline at three different levels
after 2 days and B days.
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APPBIDIX I

ABBRE\ÆAITIONS

å,

ca(ou)2

c.P.M.

Diam.

E.D.T.A.

E.D.T.A.C.

Ångstrøn

C-alcitrn Hydroxide

Cor:nts per ninute

Dianreter

158 solution of tJ.e disodir¡n salt of ethylene-

diaminetetra-acetic acid (acc-ording to von der Fetr

and grgaard$stby, 1963 . )

I58 solution of the disodir¡n salt of ethylene-

diami¡retetra-acetic acid with cetrimide (accordireg

to von der Fehr and l.ggaardöstby, 1963).

Hydrochloride

hour(s)

Leder¡nix ¡nste

Logarithm to tJ..e base 10

Logaritìm to the base I0

Molar c.oncentration e.g. 104 ¡'lotar

I per cent solution of sodit¡n hl4tochlorite

nü¡rute( s)

nilririúe(s)

rnillimetres

sodir-rn hlpochlorite

HCI

hr(s)

tED

@ro
Lq

M

Milton's

mi¡r( s)

mr( s)

nm

NaOCI



I

Nt"l

NS

OD

PD

rel

92

Nanqretres

ìüot sig'nificant at the 0.05 levet of significance

using the student t-test.

@tical DensitY

Pul¡:rdent ¡nste (calciun hydroxide/nrethyl cellutose)

release

Sigrnificant at ttre 0.05 level of sigrnificance using

the student t-test

square millimetre

Tençnro-nrandibular joint

Volure

week(s)

tritiated triancinolone

tritiated tetracYcline

a rnix of equal volures of lÆerrnix ¡nste and

trul¡dent ¡nste.

S

sq. ITm.

TI"tf

Vol.

vi<(s)
)
"H-trianrcinolone
3H-tetrarycline

50:50
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APPNDIX 2

Þ(PERTTUENIAL I4AXERTAI'S, FþRMUIÀE AITD SOURCES

SOLTITIOÈ{S:

Phosphate-buf fered sa1 j¡e

o.Nt Narneon

o.Nt NaH2Po4

0.15M NaCI

pH 7.4

(pbs)

(all purchased frcrn AIGX Australia)

Scintillation cocktail

5OO ml Ttiton X -100 (ajax Ckre¡nicals, S¡dney, NSW)

7.5 g 2,5 diphenyloxazole (Ajax Ckrernicals, Sydney, NSW)

25O rq I,4 4ll2-(5-pÈrenyloxazolyl)I ¡enzi¡e

(rcoctl-f,igtrt Laboratories, Cotnlcrook, England)

in I litre of Troluene (Ajax Chre¡nicals, Sl¡dney, NStrl)

E.D.T.A.C. solution

L43 g Ethytenedianine tetra-acetic acid

O.B4 g Cetyltrimetlrylanrronitrn brcrnide

IO0O cc Distilled water

t{aOÉI added until PFI reaches 7.4

(CourUesy of Adelaide Dental Hospital)
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l"lilton's Solution

Available chlorine It as sodiun hlpochlorite (¡laoct), and

sodir¡n chloride 16.5t.

(lr4ilton Pharrnaceutical Ccnr¡xrry, Villa¡¡¡cod, NSInf)

SavIon

t per cent aqueous soluLion

Contains: 0.03 perceùlt chlorhexidine glucrcnate

0.3 per cent cetrimide.

(r.c.I. Austratia Ltd. )

Barbed broach - Nen¡nadeln CC-cord, Vereinigte Dentalwerke, I(G,

Munchen, GermanY.

Burs - ttigh speed - Tungsten carbide Jet 330, Tapered fissure I69L.

- Lo\¡/ speed - Round No.6, Round l¡o.1/2.

- aII burs courtesy of Adelaide Dental Hospital.

Cuvettes - Laboratory Suppties, Adelaide, S'A'

Demeclocycline HCI - Sigrrn Ctrernical Ccnpany, St. Louis, USA'

Distilled/deionised water - Dept. of Dentistry, Unj-v. of Adelaide.

Glass vials - with plastic lid - Laboratory Supplies, Adelaide, S.4.,

car. #18/03 .

Hedstrorn files - Micro Mega Brand - courLesy of Adelaide Dental Hosp.

Lederrnix ¡nste - Lederle Pharmaceuticals, l¡ft¡Ifratshausen.

Neos spiral root filler - courtesy of Melaide Dental Hospital '
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Paper ¡nints - Produits Dentaires S.4., Veveyr Suisse'

Plastic pipette tips - AI\IÐ( Australia, Cat'#960'

Pulp-lent - Pul¡:,:lent Cor¡nration of America, Brooklyn, l4ass; USA.

Tritiated-tetraryclj¡re - New frrgtand Nuclear, Ellston, lvhss; USA.

TYitiated-trianrcinolone acetonide - Amersham International,

Buckingharnshire, E:gland.

Visar FiI - DenMat Cor¡nration, Santa Maria, California, 93456.

Waxes - Sticþ $Jax - ASH, Anùalgarnated Dentã.I trade Distributors,

London, ttgland.

- Red Base Plate l¡tax - Investo Manufacturing Ccnpany,

Camellia, NStl.

EdJIPMENI:

Balance - Mettler Instrt¡nent cor¡nration, Princeton, N.J., usA.

I'fodel [I54AR.

Calipers - Dixon, USA.

Incubator - Laboro, Selbys Scientific Instrunents, Melaide, S.A.

Liquid Scintillation Spectrcrneter - Packard Tri-Carb, lt4odel 2405.

Liquid Scintillation Spectrometer - Beclsnan, F\:llerton, California,

SA. llcdel IS2B0O.

Micrcnreter - C.H. Baker, I-ondon. I'4odel 17L66.

Spectro¡frotorneter - La¡rbda 5 ryVIS. Perkin-Elmer Cor¡rcration,

Instrunent Division, Norwalk, gI, USA-
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APPENDIX 3

PTIAFI4ACOIÆICAL A^SPEqTS OF OORTICOSTEROI¡S AIiID TEITRACICLINES

A.3.1 @FTICOSTEROIDS . GENMAL

Ttre tv¡o adrenal glands are part of the endocri¡re system and

each consists of an outer layer, or cortex, and an inner layer, or

medulla. Ttre c-ortex is the site of corLicosteroid production, wtrilst

the medulla releases catecholarnines. Steroid hornr¡nes are also

produced by ttre gonads and t.hey are not markedty different frsn those

of the adrenal cortex in structure - their si¡nilar chenistry rnay be

related to the fact tl.at both these endocrine systems have related

enbryologic origin.

The steroid hornones of the adre¡al crcrtex fall into three

general classes:

a) the Glucocorticoids: e.g. hydrocortisone. These regulate tì.e

fat, protein and carbohydrate metabolism, ilùribit inflanrnatory and

allergic processes and retard ttre gror,.rth of connective tissue (these

steroids also have some regiulatory effect on sodiun and ¡ntassitl'r

plasrna levels) .
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b) The l,tineralocorLicoids: e.g. aldosterone. These regulate t-kte

metabolisn of potassiurn, sodiwn and chlorJle, and the water balance.

Threy pror¡rLe i¡rflanmatory processes and ttre gro*th of mesenchlmal

tissue.

c) The Sex Hornrcnes: Ttrese hornr¡nes trave androgenic or

oestrogenic actívity and prirnarily affect secondarlr sex character-

istics in their specific target organs.

Ttterapeutic j¡rterest is focused on the Glucoc-orticoids and

tlreir synthetic derivatives. 'ftrerefore the follcwing discussion w-ill

be timited to this group onlY.

Ttte secretion of Gluqcc'orLicoids is determi¡ed þr the rerease

of the adrenocorticotrophic hornr¡ne (AÇITI) frcrn the anterior

pituitary gland. TLre release of ACIII is c.ontrolled þz the hlpothal-

amus wtrich is governed by a corticrcsteroid negative feedback

mechanisn (see Fig. 4.3-1). An i¡rcreased bfood level of c'ortisol

decreases the production of ACTH, and, on the other hand, if the

plasna c-orLisol level falls, then t].e anterior pituitary is

stimulated to increase its output of ACIH. Thre daity secretion of

corLisol i¡r the adult is between 20-30 ng. Ttris Ievel rnay rise to the

equivalent of 300-4OO ng daily in "stress" situations (Walton and

Thcrnpson, L975) .
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FIG. 4.3-l-: lüormal adrenal cr¡rtical rycle
(frcrn Parnell L964, Vtalton and Thrcnpson 1975).

STIMULI

PITUITARY

ADRENAL CORTEX

Depnessive Effect

Contisoì

HYPOTHALA}1U5
(orerall control of
drenalcorticol level)

20 mg/day to tissues
which may increase to
400 mg/day in severe
stress situations.

A.C.T.H.
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A.3,2 CÉIEI{ISIRY OF æRI|ICOSTEROIM

All steroid Ïrornpnes tnve a ryclo¡:enthanoperhydrophenanthrene

ring as their nucleus (see Fig.I-l). Ttre variation and ccnplexity of

the different steroids is derived frcrn the large nurù¡er of ways

different organic radicals can be attached to the basic skeleton and

ttris resutts j¡r a profound effect on tlte pfrrysiological properties and

behavior¡r of the cønpounds (cope, L972)'

About fifey steroids have been isolated but only a few have

¡*rysiologic activity (Hal¡nes and Larner, 1975)'

t\rdrocorLisone (cortisol) is the main free circulating

corticosteroid in plasna. Its normal level is about rz mg/dr. a

nt¡nber of derivatives of hydrocortisone trave been synthesised and

many of these are nìcre ¡ntent than hydrocrcrtisone. The greater

potency may arise from:

t) a greater affinity of the steroid for the receptor protein,

2) a greater abitity of the steroid-receptor ccnq>Iex to act at

the nuclear level, or

3) Iess rapid degeneration i¡ the body'

(Harper et al, L977).

Trianrcinolone acetonide is a derivative of the slmthetic

corticosteroid prednisolone. It is approxirnately five ti-mes rnore

¡ntent than hydroc.ortisone on a dose'<øeight basis and has virtually

no rni¡reraloc.orticoid effects. Triamcinolone also has t]-e longest

plasna half-life of the cctrrronly used corticosteroid pre¡nrations

(see Table 4.3-1)[Fauci et aI, L976)'
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Table 4.3-I: A ccnçnrison of crorlÌlrcn corticosteroid pre¡nrations

(frcrn Fauci et aI, L976) '

æMPOUND E(IJI\AI;ENT
poÏm{ry (ng)

Na- RETAINING

PCIIBTCY LIFE (mi¡rs)

2+

2+

l+

I+

30

90

60

200

lB0

300

200

25

20

Cortisone

Oortisol

Prednisone

Prednisolone

Methylprednisolone

Triarrci¡rolone

Dexarnetltasone

5

5

o

0

4

4

oo.75
I

I

I

l"

t

L.
I

I

I

I

I

I

i
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A.3.3 MTHANISI"fS OF ÀCTION OF æRTICOS1SROIF AÀTD IOCAL

HTEf,TS IN MIIAL USE

Itre npst irrgnrtant effect of corLicosteroids in relation to

their use in dentistrlr is the control of inflanrnation. Thre

rnacrosc-opic sigrns of i¡rflanrnation are heat, redness, svrelling and

terderness "

At the rnicroscopic level the i¡rflanrnatory reaction occurs with

tlre follc¡,r¡ing effects: oederna, fibrin de¡nsition, capillary

dilatation, phagocytic rnigration and çfragocytic activity and later,

capillary proliferation, fibroblast proliferation, collagen de¡nstion

and then cicatrization (scar tissue formation)[Stanfey, I9B4]. Ttre

pernreability of rnast ceII walls increases and they release histarnine

and heparin. Ttre permeability of capillaries also i¡creases to allct¡

the cellular diapedesis and transudation of plasma (Cope, L964).

Several tl'reories have been suggested to explain tl-e mechanisn

of action of c-orticosteroids against inflanrnation. Tkrese will be

discussed briefly belcrvv.

Ifcst of the ptrysiologic effects and action involves permeation

of the ceII merrù:rane at the Ievel of the nucleus in R.N.A. and

protein s¡rnthesis (Baxter et al, 1972'). It involves binding to

specific intra-cellular receptor proteins with nx¡Iecular weights of

about I00, OO0 (Levj¡son et al , L972) wtrich are found in t].e qrtosol

(Munck ard Brinck-Jokrnsen 1968, Beato et aI 1970).

Ttre steroid-receptor ccnplex that forms then enters the nucleus

vùrere it binds to a specific site on the chrcrnatin of the cetl

nucleus (Baxter et aI, 1972). This binding site i-s thought to be

associated with D.N.A. itself, although chrcrnatin proteins rnay be
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i¡¡volved. Qy tlr-is means R.N.A. synttresis and ultirnately cellular

protein a¡d enzlme synthesis are n¡cdified (Tcnù<ins and Martirl, f970) .

Tl're res¡nnse depends on the particular steroid ccnpound used

and the particular target tissue. Scnre tissues wiII have specific

receptors for a direct ptrysiologic glucocorticoid response (Kirk-

¡ntrick. et aI, t97I) .

Cawson (1968) stated that tl.e mechanisns were prirnarily related

to gnall blood vessel function crcnsisting of preservation of

both vascular tone and endotåelir¡n j¡rtegrity, and ttre j-rih-ibition of

capillary penneability increase. This leads to the suppression of

cellular diapedesis and transudation of plasna (Cope, 1964). Er¡idence

is available that the corticosteroids have â vêsæQrlstricting action

(¡,lcXenzie L962, I'tcKenzie and Stoughton L962). ltris action rnight be

brought about by the c-ortiqcsteroids influencing the degradation of

neurotransnitter i¡r the bfood vessel wal-l (Kalsner, 1969).

Cortictcsteroids suppress ler:kocyLe accwrn:Iation at an

infl-anrnatory site (r'auci et ar, 1976) ' rf retrkocytes are already

present at the site, these wiII gradually degenerate and disappear

because of tlreir short half-Iife and wtÉlst the capillarlz walls are

intact, no influx of new leukocytes occurs urder the i-nfluence of a

corticosteroid (StanIeY, I9B4) .

Stanley (1968) also put forward a theory based on tlte

asswrption þr Ttrcrnas in 1965 ttrat lysoscrnes are bags of fluid

enclosed in a semi-¡:ermeable mentbrane. Stanley says these are kept in

a stable state by corticrcsteroids. Ttús has been confirmed by

hteissman and Thrynas (1963) and hleissman (L972). If tlre me¡rù¡rane j.s

disrupted, as in ì-nflannration, then the lysoscrnes release acid
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hydrolases wtrich beccne active and are concerned wittr autolysis and

digestion of cell foodstuffs as well as darnage to tissues. Tttere are

at least a dozen hydrolases irçIicated i¡r the process, varlring in

kind and nt¡rber frqn tissue to tissue. Thre principle enzlmes are acid

ptrosptratases, betanlucuronidases and cathepsin (Stanl'ey, 1968) .

Granules of ¡ntyncrphonuclear leukocytes have a sjmilar enzynatic

effect and ¡nssibly even the same ccnçnsition as the lysoscnes

(Grossrnan, 1978).

kostaglandins have also been li¡ked to jnflanrnation. Tkrere are

four groups of prostaglanitins: PGE, PGF, PGA and PGB. Generally the

individual prostaglandins of a particular group have tlte same

biological action on any one system, but it can differ quantitative-

ly. Ttrey rnay have qr:alitatively dissimilar actions on different

tissues (feigtin, I97B). PGE has been detected in sigrnificantly

increased levels j¡r the walls of dental q¿sts (f'eigtil, I97B) and it

is kno¡¡n to be related to the i¡rflanrnatory sigrns of vasodilation,

¡nin and oedema (Kuehl and Egan, f9B0). Corticosteroids are believed

to block ttre production of prostaglandins and thereby block the

develo¡ment of inflanmation by the rnanner shcx¡¡n il fign-re 4.3-2.

Sþ/erdlch/ et aI (f965) re¡nrted that all the characteristics of

cell displacement and st4>erficial and deep inflanmatory responses

were decreased in teeth treated w"ith cortic.osteroids. OLher authors

have reported sirnilar findings, including the fibrous changes to the

pulp tissue and retardation of c-onnective tissue grorth (Ccn^¡an L966,

Ftrarris and BuIl 1966, Mjör and tTygaard{sÛ:y 1966, Barker and frrnnarur

Lg69, Sykaras L972, Harris and Griffín L972, L973, Uitto et aI 1975'

Barker 1975).
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De Deus and ttran (L967) re¡rcrted the presence of lynphatic

vessels i¡r the pu1p. These are believed to be res¡:onsible for helping

to re¡rpve oede¡na frcrn the pulp, vitúch allcn¡s pressure to decrease and

thus mcdifies the slnptcrns. r-eukocytes cannot rnigrate wtrirst tJ.e

capillaryr walls are i¡rtact and further diapedesis is prevented

(Stan1ey, I9B4).

Coricosteroids also reduce tJ-e ¡:ermeability of rnast ceII walls

(tbsteller 1962, 1963) and this prevents the escape of ?dstami¡re and

heparin. Other cells will al-so have the permeabifity of their wal-ls

decreased arxl therefore the chance of any free Ïristarnine affecting

tlrem is decreased (¡tcstelter L962, L963, Ekrrmann 1964).

Scnre dispute also exists as to t-he actuàl mechanisn of the

i:nnunological effects of steroids.

GlucrccorLicoids nny irùribit antiUoay producLion by irùr-ibiting

functions of both tynphoid cells derived frqn bone marrc'hr (beta

cells)[Kir]qntrick, 1973) and t]rymus-derived "]tel¡)er" T cells

(etkinson, 1973). Ttre antibody mediated h14>ersensitivity nny be

influenced þ glucocorLicoids i¡r two ways:

f ) By suppressing the production of the antiboff.

2) W nodifying the local or q¿stemic response in sensitised

ani¡nals.

Walton and Thonpson (L975) stated that the glucccorLicoids do

not prevent the occurrence of the antigen-antibody reaction but they

act by protecting tl.e cells frorn the outccne of this irnrn:nological

reaction. [Icrnrever, t]rey do not say hovr they protect the cells.
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A.3.4 SI4STEÙIIC ETESIS OF æRTI@STMOIF

Corbisone is secreted by ttre adrenal cortex and is tlren

actir¡ated in the liver by conversion to cortisol (or hydroc.ortisone).

Ttre glugrccorLicoids have, in generaln tr,vo different aFplications. O;re

is as a replacernent of the steroid in ¡ntients with adrenal i.nsuff-

iciency (eitl.er due to adrenal or pituitary disease). Itre ot-}ter, and

nrcre ccmrþn use is in the suppression of inflanrnatory díseases such

as rheunatoid artlrritis, eczenËr, asthrna and allergic reactions

(Cawson and Spector, 1978).

Belcn¡ is a strrmary of tlre actions of glucoc'orLicoids.

t) Car¡otryarate metabolisn: glucrcneogenesis increases and the

¡:eripheral utilisation of gluocse nÞy bre depressed. TLre blood sugar

is thereby raised and diabetes rnay be precipitated or exacerbated.

2) protei¡r metabolisrn: Anabolisn (conversion of ami¡ro acids to

proteins) is depressed but catabolism (breakdo,¡n of living tissue) is

not. There is therefore muscle wasting, loss of bone matrix (causing

osteo¡nrosis) and increased capillary fragility causing purpura.

Healing and fibrosis are al-so j¡ùribited.

3) Inflarrnation and allergy: Inflanrnatory reslÐnse is

sr4>pressed. ltris can be useful, but nray be dangerous sj¡ce jrrfection

rnay progress unchecked.

Ana¡*rylaxis and other consequences of allergic reactions are

suppressed, but the antigen-antibody reaction itself is apparently

unaffected. Antibody production is depressed only vilren large dosr:s

are given.
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High c.oncentrations of adrenal corLical steroids are

tynphoqrbotoxic. Tkrese effects acc-otxrt for the rnain usage of

corLicosteroids clinicallY.

4) l"tineral metabolisn: Sodiun retention is proncted and leads

to water reterrtion. Loss of ¡ntassitrn is also prcnoted. Thre end

result is oederna and raised blood pressure'

5) Fat de¡nsition: Flat is de¡nsited j-rì ¡nrticular sites,

nctably tlre face, shoulders and abdcrnerr. TLre face becqnes "npon-

sha¡:ed,, a¡d is a characteristic of prolonged crcrticrcsteroid thera¡¿¡.

6) l"lood ctranges: A feeling of r¡¡ell-being is not uncqnron but

nay go on to euphoria, or, rarely, psychotic states'

7) Anti-vitarni-n D action: Absorlgtion of calciun frqn the gmt is

im¡nired and hlpercalcaernia in diseases such as sarcoidosis (but not

hyperparatlrlæoidisn) is reversed.

B) Mrenocortical sr4>pression: Prolonged aùninistration of

c.orticosteroids d.epresses c.ortical fünction by the feedback

mechanism. AfLer a time the c.orLex becqnes unable to res¡nnd to

stressful conditions by production of c.ortisol and dangerous

h14:otensive collapse can result. This shutdcn¡n of the system usually

only occurs with doses higher than 7.5mg/day of hydrocortisone

(Cawson and Spector, 1978).

Gror¡rt]l i¡r ch-ildren may be arrested if shutdou¡n occurs ' The

overall mechanism is not kncnm, but the epiplryses fuse prernaturely

and pituitary grolrtlr hornone release nray be irihibited. Depression of

protein fornration and calcir:rn absorption are also contributory' The

nrcon-face appearance is acccnç>anied by a ccnplexion of very good

color.rr and this can often nask serious disease '
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9) Other re¡nrted effects are: peptic ulcer, acne and

cataracts "

The contra-indications to the use of corLicosteroids in large

doses are:

I) PetÈic ulceration

2) Infections - especially tr:berculosis and her¡:es sirçIex

(involving tJle crcrnea)

3) Diabetes

4) E{pertension or congestive cardiac failure

5) hegnancY

6) Osteoporosis

7) PsYchoses

B) Glaucqna (l"teYers et aI, L976)'

A]-1 these conditions can be precipitated, or exacerbate<] hry

corLicosteroids. Ttre use of the synthetic trornrcnes, especially

triancinolone, enables a sulcstantial erihancernent of the desired

action, wtúIe at tl-e sanre time, reducing tl-e less welcqne side

effects (Schroeder, 1962) .

A.3 .5 CIIEIIIISTRY OF TSTRACICLI}IES

Ttre antirnicrobial agent used i¡ Ledennix is a tetracycline,

denrethylchlortetrarycline (derneclocycline) . Ttre follouring discussion

will be an overall review of this groqP of antibiotics'
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Thre strucLure of demeclocycline is shou¡n il Fign:re 1-2. All of

the tetrarycline drugs are derivatives of a four-ringed nucleus ard

differ structurally only with regard to the chernical noieties

attached at the 2, 5, 6 and 7 ¡nsitions of the nucleus. Various

derivatives e:<h-ibit stightty different ptrarnncologic properties, such

as diffèrences in absorption, protein biruling, nretabolisn, excretion

and degree of activity agai-nst susceptible rnicro.organisns

(¡4ontgcrnery, l9B5).

' The tetrac¡¡clines form water-soluble sodium or hydrochloride

salts. Thre arihydnous base and salt forms are relatively stable, but

solutions of the tetrarycli¡res undergo deccnqnsition quite rapidly at

elevated tenperature or alkaline pfl (lrcntgcrnerlr, 1985).

A.3.6 IIXCDE OF AcrION OF TSTRACYCI.INRS

TLre term "broad s¡rectrtrn" I¡,as coined to describe the

tetraryclj¡res, as they Ìrave tl.e widest antibacterial range of all

antibiotics. Ttrey are effective against grarn-¡nsitive and grarn-

negative bacteria (both aerobes and anaerobes), treponernes,

mycrcplasna, rickettsia and ctrlan¡rdia (Cawson and Spectot L978'

lvfcntgcrnery 1985). The only rnajor groups wtrich are ccnpletely

resistant are the fungi (Cawson and Spector, I97B).

Tetraryclj¡es are bacteriostatic. It is believed ttrat their

effect of interferilg with protein syntJresis is tJ.e basis of their

antimicrcbial actions. Ttrey also inhibit ptrosptrorylation.

Great differences exist in the susceptibility of different

organisns and the basis of this selectivity rnay be due to differences
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in permeabifity and crcncentration of drug bD¡ the cell. Susceptible

cells concentrate tetracyclines to an extent several ti¡nes greater

tåan can be found i-n the environrnent (t'feyers et aI, 1976).

A.3.7 RESISXATW TO IETRACACLI}TES

Bacterial resistance to tetracyclines develops in a slct¡, step-

w'ise fashion sj¡nilar to tlrat occurring with penicitfin derivatives

(Uontgcrnerlr, 1985). Strai¡rs of staphylococci, coliform bacteria, sorne

negative bacterial species (especially pseudcnonas and proteus)

Ïrave devefoped resistance and so tJ..e tetracycli¡res have lost sqne of

ttreir usefulness. Resistance is increasing as a cansequence of the

intense selection pressure exerted in rnicrobial ¡npulations by the

widespread use of tetrac¡¿cline drugs (t'4eyers et al, 1976).

A.3.8 ABSORSTION ANID EXCRETIGI OF TETRACYCTJNES

Absor?tion frsn the gastro-intestinal tract is rapid, although

scner¡ùrat irregnrlar. Sçrne is retained iJI the bo¡el and can cause side-

effects. Ttre rnaxi¡nal concentration i¡r the plasna is reached j-n 2 to 4

hours and graduatly falls to about half this level in t hours and to

a very lo¡ c.oncentration aL 24 hours (tøeyers et aI, 1976). Denrecle

cycline tras a longer half-Iife (I2 hours) [Accepted Dental Therapeut-

ics, 19791.

Tetracyclj¡tes are excreted in the bile and urine, with a

variable arncunt i¡r the faeces. Tetrarycline is excreted nr¡re rapidly
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than demecloqrcline, metlocycline and do{¿rycline (AccepLed Dentål

Therapeutics, 1979).

Ttre Accepted Dental Tkrerapeutics (f979) stated that tlre ¡ntency

of derneclocycline, on a weight basis, appears to be about twice as

great as that of tetracycline against nr¡st bacteria. ltre recanmended

dose for oral a&ninistration of denrecloqrcline HCI is l50ng every six

hours as opposed to 250ng every six trours for tetracycline HCI orally

(eccepted Dental Ttrerapeutícs L979, llmtgcrnery 1985). The greater

potency and lcn¡er dosage nay ble a result of a longer half-Iife witl-

slcr,¡¡er excretion and/or greater susceptibifity of rnicro-organisns '

A.3.9 SIDE ETE TS OF TEIRACYCTJNES

TetracycJ-ines chelate with calciun ions and therefore can

Iocalise in bone and teeth. Ttris is ¡nrticularly the case in newly

formed bone or teettr and can lead to fluorescence, discolouration,

enamel dysplasia, deforrnity or grcrvrth irùribition, de¡:ending on the

stage of develo¡ment reached utren they are aùni¡ristered.

OLher side-effects frcrn oral dosages are:

I) tlypersensitivitY - unconnþn.

2) Castrcj¡rtestinal side-effects - e.g. nausea, diarrtroea.

3) Liver toxicity - can irrçnir liver fr':nction'

4) Kidney toxicity - can cause renal tr:bular necrosis, or

nitrogen retention.

5) Local tissue toxicity - t^t-ith intra-venous or i¡tra-muscular

injection.
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6) Photosensitisation - sensitivity to sunlight or ultraviolet

Iight, es¡:eciatly w"ith aenreclocrycline.

7) Vestibular reactions - dízziness and vertigo.

B) Superinfection - proliferation of Candida Albicans or

Staptrylococci (especialty Staph. aureus) .

(Walton and Tlrcnpson 1975, l4eyers et aI L976,

Cawson and Spector f97B).

These side-effects are not very connrcn and usually only result

frcrn long Gcurses of oral medication.
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APPENDIX 4

THE rt/!lG-+'IEDIA

Tkre formulae for the Vî,lG<nedia 1-4 are (!föller, 1966) :

Sanpljnq fluid \il,lc I

a) Bactojelatin, Difco 0143-01 I0.0 g

TTaptose, Difco OL24-OL 5'0 g

Ttriotone, BBL O2-t0B 5.0 g

Qrsteine hydrochloride, Merck 2839 0.5 g

Ttrioglyc.ollic acid Light (998) or Difco 0250-0I O.5 mI

Grassdistilred water 9oo'o ml

SaIt stock solution t 1o0'o ml-b)

TLre ingredients in ¡nrt a) were dissolved in the distilled water and

ccnùrined with part b) . The FfI vras adjusted to 7 .4 with NaGI,IM. Ttre

mediwn was dispensed in bottles (3-5OrnI) or in ryIinder anpules and

autoclaved at I2IoC for 20 mi¡rutes. It was then stored at roqn

terrperature.
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Salt stock solt¡tion I

C:CJ-2.6n'o pro anat.

KCI pro anal.

NaCI, Pharm.Sv.Ed.II

¡lg$¿.7H2O pro anal.

Sodiun gtycerophosptrate, Pharm. Sv.Ed. l0

G1ass distitled water

2.4 g

4.2 g

Io.0 9

r.o g
IO0.0 g

to 1000.0 ml

Tkre salts were dissolved i¡r about 800rn1 of t].e distilled water. The

voh¡ne was crcnpleted $¡-ith distilled water. Stored at +5oC.

FILdd storage mediun Vltß 2

a) Agar, washed 0.1 g

Glassdistilled water 900.0 ml

Dissolved þr boiling.

Bacto-gelatin, Difcrc 0143-01 10.0 g

Tþptose, Difco OL2 -OL 0.5 g

Ttriotone, BBL 02-I0B 0.5 g

Qrsteine hydrochloride, Merck 2839 0.5 g

Ttrioglyocllic acid Light (99t) or Difcp 0250-01 0.5 mI

Bacteriological charcrcal, Oxoid L9 l0.O g

SaIt stock soluLion 2 LOO.O ml-

b)

c)

Ttre ingredients in ¡nrt b) were dissolved in ¡nrt a) after cooling

the latter to 5OoC. Part c) was added and FÈI adjusted Lo 7.5 with



1r5

NaO[I,1M. Dispensed i¡r bottles or test tr:bes and autoclaved at I2loC

for 20 rni¡rutes. Stored at rocm tenperature.

Salt stock sotution 2

Phenylmercuric acetate

cä:CL2.6H2O

KCI

NaCt

wso4.7H2O

Sodir¡n glycerophos¡Jrate

Glassdistilled ldater

a) Agar, washed

Glassdistilled water

Dissolved by boiling.

Bacto-gelatin

T$ptose

Thiotone

Qrsteine hydrochloride

Ttriogtycollic acid

SaIt stock solution 3

b)

O.O3 g

2.4 g

4.2 g

10.O g

r.o g
100.0 g

to 1000.0 ml

ftre phenylmercuric acetate was dissolved i¡r about EOOnù of Llre

distilled water by gentle heating. Ttren the other salts were added'

The volune was ccnpleted with distilled water. Stored at rocrn

terrperature.

Se¡nifluid - semisolid storage nredir¡n VttG 3

2-o g

900.0 mI

50.O 9

0.5 g

0.5 g

0.5 g

0.5 mJ-

f0O.0 ml-c)



lr6

Ttre i-ngredients in ¡nrt b) were dissotved Jn ¡nrt a) after cooling

tlre latter to 5OoC. Part c) was added and ËI adjusted t-o 7.5 wittr

NaOH,lM. Dispensed in 3 ml screr¡¡-cap¡:ed bottles to the brim and

sterilized by tyndallization (lOOoC, 15 rninutes x 3 days) with tt.e

scre$¡ caps tightly closed. Stored at rocrn tenperature.

SaIt stock solution 3

Phenylmercuric acetate

CaCI2.6H2O

KCI

NaCI

wso4.7H2o

Soditrn glycerophosphate

Methylene blue

Glass-disti[ed water

0.03 9

2.4 g

4.2 g

r0.0 g

r.o g

I0O.0 g

O.O2 g

to 1000.0 ml

Ttre ¡frenylmercuric acetate was dissolved in about BOO mI of the water

by gentte heating. Then the other salts were added. The volune was

ccnpleted with distilled water. Stored at rocrn tenperature.
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a)

b)

c)

Sernisolid storaqe medir¡n \i¡4G 4

Agar, washed

Glassdistilled water

Dissolved by boifing.

Bactogelatin

Tlaptose

Ttri-otone

C)zstei:re hydrochì-oride

Ttrioglycollic acid

Salt stock solution 4

7.o g

900.0 ml

5.0 g

0.5 g

0.5 g

0.5 g

0.5 ml-

IOO.0 mI

TLre ingredients in ¡>art b) were dissolved in ¡:art a) after c.ooling

the latter to 50oC. Part c) was added and the pH v¡as adjusted to 7.5

with NaGt,IM. Dispensed in IOml screw-capped test tr:bes and

autoclaved at l2IoC for 20 rni¡utes. Rapidly cooled in crcld water.

Stored at roc¡n tenPerature.

SaIt stock solution 4

PLrenylmercuric acetate

CaC12.6H2o

KCI

NaCI

wso4.7H2o

Sodiun glycerophosphate

Methylene blue

Glassdistilled water

0.05 g

2.4 g

4.2 g

lO.O g

t.o g
100.0 9

0.03 g

to 1000.0 ml
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ftre ¡henylmercuric acetate was dissolved in about 8OOrRf of the water

by gentle heating. Tkren ttre other salts were added. Tkre volune was

crcnpteted w'ittr distilled water. Stored at rocrn teÛPerature.

Sanurli¡¡q Vehicles

Ckrarcoal suspensl-on :

úrarcoal 10.0 g

Vt\G I sarpling fluid 100.0 ml

Cotton sr¡nbs on a v¡coden stick were boiled for 5 rni¡rutes i¡r the

charcoal suspension.

Absorbent paper ¡nints were dipped j-n the clnrcoal suspension vih-ile

stirring.

AII vetr-icles were dried on filter paper and autoclaved at 121oC, the

swabs for 45 rni¡utes and tl.e ¡nints for 20 minutes '



Table A-4: Properties of the Vl,lG-Media (frcm lnfcller, 1966) .

'Whon dispensed
in ordinary test-
üubes oxygenated
in a fow weeks

The medium
overlayered rvith
vaseline f paraff in
oil. Can bo stored
without being
oxygeneted

Gela-
tin
r%

Gela
tin
5%

Gela-
üin
0.tyo

Peptone-
products I o/o

Golatino I o/o

Properùies
Designo

tion

VìfG I
Rinaing and
sempling
fluid

Consie-
tency

Fluid
(no agar)

Detoxifying
substance

Cha¡coal in
the medium

Protective
colloides

Ox-red
indicator

l{eühy-
lene
blue

Commente

Anaerobic storage
r8 necessery

FIuid
(0.1o/o agar)

Application

'Where additional fluid
and/or inactivation of
antimicrobial agents are
needed before sampling

For investigation
pu¡poses

VìfG II
Storage and
tranBpor¿
fluid

\'.\fG III
Slorogc nnd
trênsporb
gel

V¡IG III F
Slorage and
franspori
gel

vruc rv
Transporb
gel

Semisolid
in room
temperaLure

Semifluid
obovo 30o C
(0.2o/o agur
5 o/o gelatin)

Charcool in
the samp
vehicle

Phenyl.
me¡curic
ocetate

Pup'
tone
Pro-
ducts
o.to/o

Medium filled to
the brim of the
tightly closed
vessol. Con be
stored for a ¡ela-
tivoly long timo
without being
oxygenated

For very small samples
tolien o^ e.g. p&per
points

For storogo of stock
culturos in the
laboratory

Samplos taken on
swabs

Semisolid
(0.s-0.? yo
agar)

-l.-
\o
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APPEbTDIX 5

IruG MEDITM BASE A\TD $'PPÍ,EMENIS

H.o4G rnediwn base accrcrding to Hr:ntæn's method and Supplenents SuIa,

SuIb, Su2 and Su3 (frcrn lrlöIler, 1966)'

TNre MÐIUM BA^SE

First day

I. Veal heart meat (apical half) 250'0 g

VeaI neat (fean) 25O'O g

Distilled \^tater 925'0 mI

Extraneous tissues, e.9. fat, sheath etc. were rernoved, and the rneat

rni¡rced twice. ltlre well-blended rnixture was stored at about +50c for

24 hours and stirred rePeatedfY'

Trl4rLose

Tkriotone

Phytone

Peptonised rnilk

These i¡gredients and the meat rnixture were rnixed and stored at about

+5oc for 16-fB hours. Repeatedly stirre<ì'

l
I

:

5.0 g

5.0 g

5.0 g

5.o g
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Ttrird dav

3. Ttre meat-peptone rnixture was heated to about 5OoC and the

fotlcrring ingredients dissolved and nixed:

Glucose 2-10"0 g

NaCI 2.5 g

NaH2po4.2H2o I.0 g

xrneon 1.0 g

Yeast extract 3.0 g

Ç\zsteine hYdrochloride 0.3 g

Agar 2.O g

One wtripped egg wtrite from hen's egg'

4. Heated at 6B-7Ooc for 45 rni¡rutes (mixture bro¡¡ns).

5. ËI adjusted to 7.6 l¡/-itì NaoH,lM.

6. Heated i¡r an autoclave at lOOoC for 30 minutes.

7. Stirred and heated again at IOOoC for 15 rni¡rutes. Passed

through a strainer of stainless steel '

B. fùI adjusted Lo 7.4-

9. Dispensed i¡rto centrifuge bottles and stored at +5oC

overnight.

Fburth daY

10. Ttre mediun in tl.e centrifuge bottles was reheated at IOOoC

for 30-60 mi¡rutes and centrifuged wtren still tþt'

lI. Thre clear supernatant was dispensed into test tulces - gnll

in each, autoclaved, and rapidly cooled in c-old water.

12. sterility control after the addition of the supplernents.
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t04G-Sula

1.5m1 of tlre fluid part of sula and a piece of raw poeato (4>) were

added to 8.5mI of tTre HCÙf3 base'

SuIa:

Liver extract (L) r¡rith 0'6t qt' 50'0 mf

Yeast autolYsate (Ya) 5O'0 ml

Horse serum, inactivated (Ser) 50'0 mI

Mixed and sterile-filtered

Piece of ¡ntato, raw, sterile-pre¡nred (þ)'

t0{G-SuIb Senrifluid l'tediun

l.7ml of Sulb was added to 8'3mI of the HC14G base'

Sulb:

Liver extract (L)

Yeast autolYsate (Ya)

Horse serum, inactivated (Ser)

trotato juice (Pj) '¡rith r.5t q/'

ì4ixed and sterile-filtered'

50.0 mI

50.0 ml

50.0 ml

20.Q mI
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tO,fG-SuIb Solid l"fediun

HCl"lG, witir I "5-28 agar 850.0 mI

TLre melted agar base was cooled to 46-4BoC. Ttre follcr.dng was added

and nixed:

SuIb (see above)

Poured into Petri dishes.

I70. O mI

IO{G-Su2 t'fediun

2nl of Su2 was added to &nl- of the HCIvft3 base'

Su2:

Liver extract (f.) with 0.68 CY

Horse seruln, inactivated (Ser)

Mixed and sterite-filtered.

50.0 mÌ

I50.0 m1

tO,IG-Su3 Mediun

}nl of the fluid part of Su3 and a piece of raw potato (þ) were

added to &nl of the HCI'IG base.

Su3:

Liver extract (L) with 0.3t q/ L00.0 mI

Yeast autolysate (Ya) 100.0 ml

It4ixed and sterile-filtered

Piece of ¡ntato, raw, sterile-pre¡nred (Þ) -
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