CHAPTER III

RESULT

1. Calibration of laboratery reference stamdard

The lyophilized rabbit brain rabies vaceime applied for labora-
tory reference stamdard, were triplicate calibrated the potency by
comparison with the 'third Iaternation Reference Preparation of rabies
vaccine, The potency of vaccines are shown in Table IT. Avefage potency
were calcululated as geomwetric mean of 0.6 IU/ml. From the result also
shows that these lyophilized products had regularly dispersed suitable

for being the laboratory reference standard.

2. Potency test of vaccine

2,1 Semple vaccine

The .potency of tested Semple vaccines were shown in Table III

(A-E).

2.2 Suckling mouse brain vaccines (SMBV)

The potency 0f SMBV in this jtest were shown in Fable IV (A and B)

An accelerated ,degradation test wete, the method toftest the
stability of waccine in suspension media, the results were shown in

Table V (A and B)

2.3 Lyophilize suckling mouse brain vaccines

The lyophilized vaccines were tested for potency and

stability, the results were shown in Table IX.
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In Table III, IV illustrates the effect of inactivation

methods on vaccine potency. Inactivated by heat, vaccine preparation

resulted the antigenic potency higher thanm inactivated by phenol, but

lower than BFPL.

‘In comparison of : s suspension media omn.
ah oni

dﬁrences were observed

as shown in Table

The ¢ ling mouse brain

vaccines that sho stabilizer, though

lactose saline dea aline and dextran-

gsaline. But vaccine
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"Table 1II : cCalibration of the Potency of Laboratory Reference Standard

Cumpmulative 1 50 1
Vaccine Ditucien| Survived | Died - Potency
. ’ : Mortality] End
Surv ived Died point
International] 1:100
Reference 1:500 . 8 8 15 8 35
Standard 12,5000 7 | 9 7 u s 10727 10 w/m
1:12,500,; O 16 13 33 100
1:62,500 0 16 49 49 100
Lyophilized 1:5 167 1] 32 O 0
Rabbit 1:25 14 2 16 2 11 C1.T5
. 0 " 0.58 IU/mL
Brain 1:125 L™ 15 2 17 89
Vaccine 1 1:625 1 LS 1 3z 97
Lyophilized 1:5 12 4 Py 4 14
Rabbit 1:25 10 6 13 10 43 10—1.76 6.59 IU/ml
Brain 1:125 3 13 B 23 B9
Vaccine II 1:625 0 16 0 39 100
Lyophilized | 1:5 16 a 32 o 0
Rabbit 1:25 11 5 16 5 24 -1.75
: 10 0.58 IU/mL
Brain 1:125 5 L : h) o 5 76
Vaccine ITII 1625 0 16 (V) 32 100

Calculation for the geometric Mean (G.M), (39}.

G.M, = n...fa xbx ....n

,", Potency of Lyophilized Rabbit Braim = %58 x 0.59 x 0.58

- 3.3

= 0SB
X Potency-of Laboratory.Reference Standard = 0.58 TU /L

OR = 0.6 TUfmL




Table III A qOmparison of the potency of semple vaccine 10 % suspension

,as suspension media and inactivated by various methods.

using NS5 and PBS

25

B-N§ =

B-PS =

H-NS =

H-PS =

e
Cumnulacive b 50 %
Vaccine Dilution] Survived | Bied Potency
Moctalityl End
Survived | Died -
point
Laboratory 1:5 1 15 1 30 3
Reference 1:25 5 11 6 A is 24 1o-1-67 0.6 10/mL
Standard 1:125 12 4 18 4 81
1:625 16 ) 34 0 100
1:5 4 12 (A 17 19
B-PS 1:25 n 5 15 5 75 1079 | 0016 Tu/mL
1:125 16 ‘0 31 a 100
"1:5 8 8 L] 10 44
-0.7% i
P-Ps 1:25 14 2 22 2 82 10 0.08 1U/ak
1:125 15 a 38 0 100
1:5 4 12 4 15 21
i ., .-1.02
H-PS 1:25 134 3 LE '3 85 i0 0.13 /oL
1:125 16 - 0 33 0 100
- 157 | 377 13 3 18 14
o : -1.12
B-NS 1:25 11 5 14 5 74 10 -1 0.17 Tu/mL
. 1125 16 0 30 0 100
1:5 9 7 9 10 &7
-0.75
P-N5 1:25 13 3 22 3 88 15 0.07 IU/ml
1:125 16 0 38 0 100
1:5 4 12 4 15 21 !
<1702
H-NS 1:25 - 13 3 17 3 85 10 0.13 IU/mL
1:125 16 0 33 ] 100
-6.20
_R_ema_rk ¥irus Titre = 10

Retapropiolactone inactivated iin normal [saline (NSS)

Betapropiclactone inactivated im phosphate buffer saline (PBS)

Heat inactivated in NSS
Heat inactivated in PBS
Phenol inactivated in NSS

Phenol inactivated in PBS
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Table III B : Comparison of the potency of semple vaccine 10 % suspension using NSS and PBS
as suspension media and inactivated by variocus methods.
Cummulative
z S0z
Vaccine Dilution| Survived | Died - Potency
: Mortality] End
Survived | Died .
poinc
Laboratory £:5 ] 16 0 32 1]
Reference 1:25 5 11 5 16 24 ~1.74
o, 1o °° 0.6 1U/mi
Standard 1:125 12 4 17 5 77
1:625 15 1 32 1 97
1:5 1 15 1 28 3
-1.61
_B-—PS 1:25 5 Lol 6 i3 32 10 0.44 IU/mL
1:125 14 2 20 2 9l
1:5 2 14 2 23 8
=1.35
P-FS 1:25 8 & 10 9 53 10 0.24 IU/mL
1:125 i5 1 25 i 96
1:5 i 15 1 28 ]
-1.58
H-P$S 1:25 7 9 8 13 38 10 0.42 IU/ml
1:125 12 4 o 4 83
1:5 o] 16 t] 29 0
_BNs. . .| 1:25 .|..5.. 11 5 13 28« | 107185 .49 u/mL
1:125 14 2 19 2 91
1:5 3 13 3 23 12 )
- 1440
F-NS 1:25 7 9 10 10 50 10 0.27 1U/mL
1:125 15 - 25 1 96
L:5 0 16 0 28 ]
H-NS- 1:25 8 8 8 12 40 0% 0.40 10/mL
1:125 .12 4 20 4 83
Remark Virus Titre = 10-6'32
B-NS = Betaproplolactone inactivated in Normal saline (NSS)
B-PS = Betaptoplolactone inactivated in phosphate buffer saline (PBS)
Hi=N8 = Heat  inactivated in NS§
H=PS = Heal imactivated in PBES
P-NS = Phenol inactivated in NSS
P-PS' = Phenol inactivated in PBS
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Table I¥f € : Compar{&tn of the potency of semple vaccine 10 % suspension using NSS and PBS
as suspension media and inactivated by various methods.
Cumnulative
1 50 2
Vaccine Dilution| Sutvived | Died : Potency
’ : Mortality; End
Survived {" Died -
point
Laboratory L:5 3 13 3 27 10
Reference 1:25 7 9 10 14 42 1o~ 1+54 0.6 IlfaL
Standard 1:125 11 2 21 | S 81
1:625 16 a 37 0 100
1:5 0 16 o0 48 0
B-PS 1:25 : 2____» 14 2 32 6 W02 513 Tu/mL
1:125 | 5. i 7 18 28 '
1:625 9 1 16 7 &9
1:5 41 5 i9 71
- 1:25 105_: 6 15 8 65 -1.16
p-rs _ g 10 0.25 IU/mL
s 1:125 | 14 2 29 2 94
1:625 16 0 45 0 100
1:5 0 16 g 41 o
] 1z 3 13 3 25 11 -2.21
CHNS. b e | (d fos bl lo 77 4. 2.80 IU/al
1:125 3 10 9 12 42
1:625 14 2 23 E 92
1:5 1 15 i 47 2
Bons 1225 i i4 3 32 g el U |
1:125 4 12 7 18 28 !
1:625 10 6 17 6 14
1:5 4 12 4 18 18
1:25 11 5 15 3 71 -1.12
P-NS . 10 0.23 1U/mL
1:125 15 1 30 1 97
1:6957 18 0 46 0 100
1:5 1 15 i an 2
1:25 4 12 5 25 17 42120
! 10 2'72. U /ul
1:125 5 1l 10 13 43
1:625 14" 2 24 2 92
Remark : WVirus Titre = 10_6'45

B-N$ = Betaproplolactone inactivated in normal saline (NSS)

B-PS.

H-N3
H=-PS5
P-NS
P-PS

]

Betapropiolactone inactivated in phosphate buffer saline (PBS)

Heat inactivated in N§S

Heat inactivated In PBS

Phenol inactivated in NS5
Phenol inactivated in PBS
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Table III D : Comparison of the potency of semple vaccine 10 % suspension using NSS and PBS
as susﬁehéﬁoﬁ media and inactivated by various methods.
Cumzulative
. . b 4 501
Vaccine Dilution| Survived | Died . Patency
: : Mortality] Eod
Survived | Died -
point
Laboratory 1:5 0. 16 0 29 0
Reference 1:25 6 10 6 13 32 | e
) - 10 0.6 IU/mL
Standard 1:125 13 ) 19 3 86
1:625 16 . 0 35 0 100
1:5 2 14 4 35 5
: -1.88
B-PS 1:25 @ 14 & 21 16 i0 1.07 IU/mL
1:125 9 7 13 o 65
1:5 3 - Ll 5 19 21
E-2s 1:25 9 7 14 8 s (107 el21 twe
1:125 15 1 29 1 97
1:5 F il 13 3 23 12
=1.40
H-PS 1:25 7 4 10 10 50 10 0.35 IU/ulL
1:125 15 1 25 1 96
1;5 0 16 1] 37 0
BN s | 2 14 2 21 g |1oFB s wm
1:125 9 7 ) 7 61
1:5 5 11 5 20 20
P-N§ 1:25 g 8 I3 9 szt A | 024 Tu/mL
1:125 15 1 28 1 97
1:5 2 14 2z 24 B8
=1.44
H-NS 1:25 7 . 9 9 10 47 10 0.468 IU/mL
1:125 A5y 1 24 1 96
Remark ;: Virus Titre. = 10~6'65

B-NS
BLPS
H-NS

H~-PS

u

1.1

Bétapiopiolactone inactivated in normal saline

Betaproplolactone inactivated in phosphate buffer saline (P25}

Heat inactivated iun i55
Heat inactivated in PBS
Phenol inactivated in NSS

Phenol inactivated in PBS
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: Comparison of the potency of semple vaccine 10 % suspension using WSS
“and PBS as suspension media and inactivated by wvarious methods
Cumnulative
1 50 X
Vaccine Dilutionf Survived | Died - Potency
Moctality] End
Survived | Died -
point
Laboratory 1:5 1 15 1 31 3
Reference 1:25 -4 12 5 1 16 24 10-1.?2 0.6 TU/ul
Standard 1:125 12 - 4 17 4 a1
‘13625 16 Q 33 i) 160
1:5 0_ 16 0 49 0
1:25 1 15 1 33 3 L a-2.48
B-PS 10 3.56 1U/ml
1:125 3 13 4 18 18
1:625 il 5 15 5 75
1:5 i 15 1 32 0
1:25 4 12 5 17 23 ~1.75 '
P_pS 10 ¢.64 TU/mL
1:125 11 5 16 5 76
1:635 16 0 32 0 100
1:5 1 15 ! 45 2
H-PS 1:25 2 14 3 30 9 10—2.37 2.68 1U/mL
1:125 3 13 [} 16 27
1:625 13 3 19 =) 86
1:5 0 16 Q 49 1]
Bks 1:25 0 16 0 33 0 10—2.&8 1.45 TU/oL
1:125 3 13 3 1z 15
1:625 12 4 15 & 79 '
1:5 2 14 2 30 6
1:25 & 12 [ .16 27 10-1.69 0.56 1U/ul
P-NS
1:125 12 4 18 4 B2
1:625 | " 16 0 34 0 106
1:5 ] 16 0 46 0
1:25 2 14 2 30 6 -2.39
1-NS 10 2.81 1U/mL
14125 5 51 7 16 30
1:525 11 5 18 5 78
~f,5
Remark Virus Titre = 10
B~NS = Betapropj_olactone inactivated in normal saline (NSS})
B-PS = Betapropiclactone inactivated in phosphate buffer saline (PBS)
H-NS = Heat inactivated in NS5
H~PS = Heat inactivated in PBS
P-NS = Phenol inactivated in NSS
P-P5 = Phenol inactivated in PBS
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Table IV A : Comparison of the potency of 2 % suckling mouse brain vaccine (CVS Type) using NSS
and PBS as suspension media and inactivated by varicus methodd..
Cummulative
Vaccine Dilution{ Survived | Died : . 01 Potency
: Mortality] End
Survived Died . point
Laboratory 1:5 1 15 1 33 3
Reference 1:25 4 12 £ 18 22 -1.80 ‘
: . 10 0.6 TU/mL
Standard 1:125 | 10 6 15 6 71
1:625 | . 16~ -0 31 0 100
7 1:5 6 10 6 19 2
B-ps 1:25 | 100 6 16 g 6 w0t 1343 x 1072
1:125 | 13 3 29 3 91 18 /ul
: 1:5 4 . 12 A 18 24 7
P-ps s | st 4 19 1 95 10 %% 8.48 x 1072 1w/mL
1:125 | A 9 35 o 100 '
1:5 & 10 6 15 29 '
H-PS n2s | 12 4 18 5 78 20790 951 % 1072 1u/mL
1:125 | 15 1 33 1 97
1:5 6 - 10 6 18 25
o Baps el erras |eepp . e |- g T6— 8 577 o2 rzrse w1072 ogm
1:125 | 14 F: 30" Z 94
1:5 4 12 4 13 24 '
P-NS 1:25 | 15— . 19 it g5 107595 5,48 x 107% 1o/m
1:125 | 18 0 35 0 100
1:5 5 11 5 16 24
Hons 1:2s | 12 8 17 5 77 107% 10,43 x 1072 1o/mL
1:125 {3 15 L 32 1 37
Remark :  ¥irus Titre = 10760

B-NS =

B-NE =

H-PS =

P-NS

P-FS

#

Be\;.aptopiola.ctone inactivated

in normal saline (NSS)

Betapropiolactone inactivated 1n phosphate buffer saline (PES)

Heat inactivated 1In N3S

Heat inactivated in PBS

Phenol inactivated in NSS

Phenel inactivated in PBS
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Table IV B : Comparison of the potency of 2 % suckling mouse brain vaccine (PV-Type) using
NSS and PBS as suspension media and in activated : by various methods.
Cumylative
1 50
Vaccine Dilution| Survived { Died . . Potency
: Mortaiity] End
Survived Died .
point
Laboratory 1:5 (1] 16 g 31 1]
Refe#ence 1:25 3 13 3 15 17 10-1.72 0.6 IU/aL
Standard 1:125 14 2 17 2 B9
1:625 16 0 33 0 100
1:5 3 13 3 17 15
B-PS 1:25 12 4 1 4 79 107198 13.75 x 107 Tu/nL .
1:125 16 0 31 0 100 :
1:5 " 10 F g 10 9 53
P-PS " 1:25 13 3 23 3 88 107°-56| 4 35 x 107% fofmL
1:125 16 o 39 0 160
1:5 0 15 0 i6 )
H-PS 1:25 15 . 1 15 1 9% 10797 13,83 x 1072 w/aL
. 1:125 16 o 16 0 100
1:5 k} 13 3 7 15
Bns | Tizs | a2 ] e Tpas 4 79 107198 13,75 x 1072 ro/me
1:125 16 . 0 31 0 100
1:5 . 10 6 10 10 50
B-NS 1:25 R B 23 4 85 10 7% 5,73 x 107% 1y/mL
1:125 i5 1 38 1 97
1:5 ~0 - 16 0 17 o 7
' ) : : -1.07 _2’
H-NS 1:25 15 i 15 1 94 10 13.63 x 107° IU/mL
13128 |1 s d 31 o ioo
. 5.8
Remark : Virus Titre = 10

B-NSw= Betapropiolactone inactivated (innormal saline(NSS)

B-Ps, =

Betapropiolagtone,inactivated in phosphaterbuffer saline

Heat inactivated in NSS

Heat inactivated Iin P8BS

Phenol inactivated in NSS

Phenol inactivated in-PBS

(PBS)




Table VA : Comparison of the stability of 2 % suckling mouse brain (CVS) by

37°C, 12 pays (Accelerate degradation Test)

incubating at

32

Cummulative 1 50 1
Vaccine Dilution| Survived | Died Potency
. : Moctaliity] End
Survived Died - pofnt
Laboratory | 1:5 1 15 1 31 3
Reference | 1:25 5 11 63 16 27 w02 o6 e
Standard 1:125 il 5 v 5 77
1:625 16 0 33 0 100
1:5 12 4 12 4 15
B-PS 1:25 i6 o 18 0. 100 167247 3,37 x 1072 w/m
1:125 16 0 4 0 100
1:5 15 L =N 1 : 96
P-2S 1:25 16 0 3l 0 100 107% 3] 2.80 x 1072 1o/
1:125 16 8 47 0 100
1:5 10 6 10 6 63
H-PS 1:25 16 0 26 ) 100 107%°%| 4.06 x 1072 10/aL
1:125 16 0 42 0 100
1:5 12 4 12 5 71
s | Tvas | TasT Tl 1l 1 e | 107%% 353 x 1077 w/m
1:125 16 0 A 0 100
1:5 15 1 15 2 88
P-NS 1:25 15 L 10 t a7 107 %% 587 x 1072 Tw/aL
1:125 16 0 46 0 100
1:5 12 4 12 5 71
H-NS 1:25 15 1 27 1 96 1004?7353 « 1072 10/0L
1:125 16 0 43 0 100
Remark : Virus/Titre 'u= 1078-0
B-NS =.B§tépropiolactone inactivated in normal saline (NSS)
B=PS = Betapropiolactone inactivatedrln phosphate bufferisaline, (PBS)
H-NS = Heat inactivated in NSS
H-PS = Heat inactivated in PBS
P-NS = Phenol inactivated in NSS
1 P-PS = Phenol inactivated in PBS
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Table VB : Comparison of the stability of 2 % suckliéq mouse brain (PV), by incubating
at 37°C, 12 pays (Accelerate degradation test)
Cumnulative
) T 50 T
Vaccine Dilution] Survived | Died - Potency
’ Mortality] End
Survived Died -
paint
Laboratory 1:5 1 15 1 3 3
Refereuce 1:25 5 11 [ . 16 27 10-1.72 0.6 10/mlL
Standard 1:125 11 5 17 5 77
1:635 16 0 33 @ 100
1:5 8 8 8 11 42
B-PS 1:25 13 1 21 0 ge 4102 | 7.55x 1072 wm
1:125 16 0 37 0 100
1:5 12 4 12 5 71
-0.49 -
P-PS 1:25 s f 27 1 96 10 3.53 x 10 ° 1U/mL
1:125 16 ] 43 0 100
1:5 10 6 e 8 56
H-PS 1:25 1% 2 24 2 92 |107®% | 490 x 1072 10/mL
1:125 16 0 4Q g 100 '
1:5 7 3 7 12 37
B-NS s | o b aibiee o b a e 1107888 | s.e7 x 107 To/m
1:125 16 0 36 0 100
1:5 13 3 13 4 76
P-KS 1:25 15 1 28 1 97 110729 [ 3.30 x 107 1o/
1:125 {4 o6 0 44 0 160
1:5 9 7 g g 50
B-NS 1:25 14 2 23 2 92 1070 5073 x 1072 10/
1:125 16 0 39 0 100
. +5.8
Remark ¢ Vipus Titre =10

B-NS = Betapropiclactone inactivated in normal salinme {NSS)

B-PS

H-PS
P-NS

P-PS

i

Betapropiclactone inactivated in phosphate’ buffer saline

Heat inactivated in NS5

Heat inactivated In PBS

Phenol inactivated in NSS

Phenol inactivated in PBS

(PBS)




Statistical Test in potency of_éemple vaccine,

Table VI
Suspension
Method NSS PBS Total
of Inactivatio
BPL 0.49, 0.17, 3.53,.4.67, .25 0.44, 0.16, 3.45, 5.13, 1.07 20.36
Phenol 0.27, 0.07, 0.64, 0.23, 0.24 0.24, 0.08, 0.56, 0.25, 0.21 2.97
Heat 0.40, 0.13, 2,68, 2.72, 0.48 0,642, 0.13, 2.81, 2.80, 0.35 12.92
Total 17.97 18.1 36.07
Statistical Differencé BPL VS Phenol VS Heat | BPL US Phenol | Phenol VS Heat Heat VS BPL NSS Vs PBS
Significant At No Significant
-F = Test = = -
0.05 P 0.01 At P 0,05
Significant Signdficant Significant
T - Test - «|At P 0.05 At P 0.05 At 'P 0.05 -

125
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Table VII Statistical Test in poteéncy of 2 % SMB
Suspension
Metho NSS PBS Total
of Inactiva<
tion
- F_ = . - 4
BPL 12.54 x 1072 , 713,754 10 2 13.43 x 102, 13.75 x 1072 53.47 x 10 °
-2 ; =2 -2 -2 =2
Phenol 8.48 x 10 © , 5.73 x 10 B.48 x 10 © , 4,35 x 10 27.04 x 10
) -2 -2 =2 =2 -2
Heat 10.43 x 10 » 13.43 %710 9.51 x 10 » 13.43 x 10 46.80 x 10
: ., L =2 -2
Total 64.36 x 10 62.95 x 10 127.31 x 10
Statistical DifferenClBPL VS Phenol VS Heat | -BPL- VS Phenol Heat VS BPL | NSS VS PBS

Phenol VS Heat

F - Test

High Significant

At P 0.01 -

No Significant

At P 0.05

T - Test

! : At P=

Significant

Significant Significant At

At | P 1

St
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Table VIII : Statistical test in the stability of 2 % SMB (PV and
CVS) in NSS and PBS; ‘as suspension media (by .

~

acéelerate degradation test).

PBS
1 x 10 37 x 1072
2 107 - x 1072
3 o 1072
4 ¢ 10 1072
:ﬂ-‘u #% 2
5 X \ 4 10
6 ix 107 x 1072
A
Total ’ 7& 10 3 x 10_2
_ A -
X Score 4. ! .383 x 10
’ r ;-
i ;—"I_,lgul'iﬂ_:} j_,l;

Statistical d

e D [
AUEIT
ARANN I

INY1AY
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Table IX Comparison of the potency of 3 % lyophilized suckling brain vaccine (CVS}
in various stabilizers
Cummnylative
z 50 %
Vaccine Dilution] Survived | Died Potency
. : Mortality] End
Survived Died -
point
Laboratory 1:5 a 16 0 46 0
Reference 1:25 0 16 0 30 0 10—2.33 0.6 IU/mL
Standard 1:125 5 11 5 14 26
1:625 13 3 18 3 86
Suerose . 1:5 ] 16 a 54 0
saline Kept 1:25 Q 16 Q 38 0 10-—2.72 1.31 I0/mL
at 4% 1:125 2 14 2 22 8
1 month 1:625 8 8 10 ] 55
Lactose 1:5 [¢] 16 0 54 0
saline 1:25 [+] 16 0 38 1] 10—2.?2 1.31 /oL
Kept at 4°¢ 1:125 2 14 2 22 8
1 wonth 1:625 8 8 10 3 55
Dextran 1:5 5 11 5 14 26
saline CL2s s e 2 8 - 3 86 107°% [ 0,02 1o/mL
Rept at 4°¢ 1:125 [ 15 1 = 7 1 97 '
1 month 1:625 16 1] 50 0 100
Sucrosge 1:3 2 14 2 37 3
saline 1:25 F i3 5 23 18 m-l.97 0.21 TU/oL
Kept at 37°% | 1:125 8 8 13 10 57
1 month 1:625 14 2 27 2 93
Lactose 1:5 13 3 13 5 72
saline 1:25 14 2 27 2 93 10—0.49 0.0} U/l
Rept at 37°% | " 1:125 [ 16 0 43 0 100
1 month 1:625 16 a 59 0 100
Dextiran 1:5 14 2 14 3 82
saline 1:25 15 1 29 1 97 10-0.&3 0.01 IU/oL
Rept at 37°%C | 1:125 | 16 0 45 0 100
1 month 1:625 16 o 6l 0 100
Remark : Virus titre = 10-6'0
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