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Summary

A. Tissue Culture’

Two production lots ofl FRhL-2 and one of MRC-5 were stabllized and
frozen this year. A new production seed for MRC-5 was processed at
Pass 1lu.' Two production sceds (i.e. P11 and P12) and one production lot
of Aedes albopictus were prepared. Five cell lines for use in testing
(i.e. Vero Clone 008, CER4, PK15, Bovine turbinate and S-549) were added
to our inventory during this period. Four lots of MRC-5 plus a partial
lot were depleted by shipment to USAMRIID. The PPLO laboratory was moved
to larger quarters in Suite 3 to handle the increased level of work.
A totral of 3409 amps of frozen cells were processed.

B. VEE (C-84) Vaccine Development :

One lot of vaccine (C-84-7) was prepared this year to satisfy the
volume requirement.' A total of 93,370 doses (0.5 ml) of this lot were
dried andé placed at -20°C, making the total number of doses 568,310.
Of the 2,671 rolling cultures processed from 13,576 embryonated eggs,
none were lost due to contamination and a total of 10 were discarded
cdue to cracked flasks or defective containers.

C. VIX Vaccine Potency Testing !

Lovs C-84-1, C-84-1A (MNLBR 109), C-84-7 Run 1 and C-84-3 Run 1
(TSI-ZS2 205) of VEE vaccine were potency tested in guinea pige by HI and
protection and challenge. This was followed by Lots C-84-2 Runs 1,2,3, o
C-8u-4 2uns 1,2,3, C-84-4 Runs 1,2,3, C-84-5 Runs 1,2,3,4 (TSI-0SD 205). :
Potency testing of Lots C~84-6 Runs 1,2,3,4 and C-84-~7 Runs 1,2,3 is in
Trograss. A comparison of the challenge virus titrated in guinea pigs vs
the mouse gave identical LDgg titers. .

D. WIE Vaccine Development '

hree WEE virus isolates were evaluated for vaccine antigens. Tissue

re passages in primary CEC of these viruses did not produce potent
ne=, however, one of the viruses produced potent inactivated vaccine

lewing one passage in chicken embrvos. The egg passage seed virus

I to produce a 25-liter lot of vaccine. Thic vaccine has been

c be a safe, votent, inactivared preparation. The seeé viruz is

;s
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.
> of being cer

in *he trocess tified. One lot of WEE antiserum was nade ]
ir. rattizs for use in certification of the viral geed. . -]
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E. WEE Vaccine Fotency Testing
r
,. Lot 1-81 (TSI-bulk-liquid) and Lot 2-74 (USAMRIID-final product) of

WEE vaccine were pctency tested in guinea pigs by HI and protection followed
by challenge. Runs 1 and 2 of Lot 1~-81 (TSI1-GSD 210) are currently on potency

-
test.

II F. Rift Valley Fever Vaccine (WRAIR) Potency Testing '

Lots 18 and 19 of Rift Valley Fever Vaccine prepared during Junc 1964
at WRATKR were potency tested in accordance with instructions contained in
the 2¢ March 1981 letter from WRAIR.

l 5. RiIit Valley Fever (RVFP) Vaccine Prepared at The Agouza Institute
' Rif+ Valley Fever Vaccine, Lots 52, 53, 60 and 63, prepared by The

1
tute, Cairo, Egvpt was tested and a report was submitted to

.

H.o 0 Yever Vaccine sStability Testing

Lotz 2 oand % of O Tever Vaccine (NDBR 105) were potency tested after

. i & . N
rorare at =200 for nine vears.

Fungunva Vaccine Safetv Test In Rabbits and Mice

¢ ice with Instructions received from USAMRIID safetv tests
. on arttonuated Chikungunva virus were performed in rabbits and mice.

0. =
7, b and & stored at -20C for

Tularemia Vaccine (WDRE 101) Lots
at least 17 vears wopre notency tested,
K. RVY Vaccine ioveleorment )
. :,\
Three straing of RVI were compared for growth in five cells available R
in this laloratorv. TLach of +the viruses vielded similar titers in all cell -
lines, however the Intebhe virus harvest h:d the lowest titer and the 22501
virus the hirchest, the SA-7% was intermediate, The 22501 RVP wvirus was 1
rassed In gertified TRAL-2 cells for a nroduction seed and testing is in : j
rrarress to ccrtifv o ohe seed for vaccine rreparation.
!
X
-0
. "
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L. RVF Vaccine Potency Testing

The potency test described in this report was performed in accordance
with instructions received from USAMRIID and differs from RVF vaccine potency
tests previously conducted at TSI in the following respects; the
Zagazig 501 strain replaced the Entebbe strain a: challenge virus, u2-day-old
mice were used, and one dose of vaccine was administered instead of two doses.

M. Rift Valley Fever Antisera

Rabbit antisera were produced against inactivated Zagazig and H1849
strains of RVF virus. Rabbit antisera (TSI-GSD 201 Lot 3) were also pre-
parec¢ using live, Entebbe strain, RVF virus as the immunogen.

N. EA Antigens

Cne lot of EEE, Lot 1-81, HA antigen was prepared and dried and one
lot of WEZE HA antigen (Lot 1-81) was dried. Safety testing in suckling
mice remains to be done. A total of 504 amps of RVF HA antigen (Lot 2-80)
was shipped to Dr. Shope.

0. Dengue Antiserum
4
Dengue, tvpe 1 virus, Hawail strain, received from Dr. Shope at
the Ya

ie Arbovirus Research Unit was passed in suckling mice. The infected
“rain material served as a live immunizing agent that was then injected
into ratbits. Sera obtained from inoculated rabbits passed our testing
proczdures and were dispensed.

F. Drug Screening Program

Virus stocks were prepared and assays established for the four viruses

to e ucgad In drug screening. Mouse protection tests (MPT) were performed
‘ against 2VT (Entebbe strain) virus with 13 of 15 drugs received from USAMRIID.
' Cne MP7T was conducted against VEE (Trinidad strain) virus using Lv 122771.
, Plague reductlion tests (PRT) were completed using RVF virus and 14 drugs.
’ The same test was used to test 21 drugs against VEE virus and 13 drugs

agains~ Tichinde virus. One yield inhibition test (YIT) was performed

using A=romid-S against RVF virus. The OCT-541 strain of JBE virus was
‘ standar<ized.
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Q. Korean Hemorrhagic Fever

A XHF laboratory was established this year in Room E Suite III
#ith the installation and final testing of a Class II Type A Nu-Alre
Laminar Flow Biological Safety Cabinet. Production of diagnostic
reagents in support of the KHF program began and continues. One lot
of rabbit antiserum was prepared.

R. Immunization Frogram

Seven new employees were Immunized with Q Fever, RVF, LEE, VEE and
WEE vaccines and six received Tularemia Vaccine.
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Foreword

The authcrization for the work contained herein was authorized under
Centract No. DAMD17-76-C-8018, titled, "Development of Special Biological
Products".

This annual report covers the period of January 1, 1981 through
December 31, 198%1. In conducting the research described in this rerort,
the investirators adhered to the "Guide for the Care and Use of Laboratory
Animals of the Institute of Laboratory Animal Fescurces, National Research
Council (DHEW Fublication No. (NIH) 7&-23, Revised 1978).
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Tissue Culture

I. Irtroduction

Two production lots of FRhL-2 and one of MRC-5 were stabilized and
frozen this year. A new production seed for MRC-5 was processed at
Pass 14, Two production seeds (i1.e. P11l and P1l2) and one production lot »
of Aedes albopictus were prepared. Five cell lines for use in tecting
(i.e. Vero Clone 008, CER4, PK1S, Bovine turbinate and S-549) were added
to our iInven*cry during this period. Four lots of MRC-% plus a partial
lot were depleted by shipment to USAMRIID. The PPLO laboratory was moved
to larger quarters in Suite 3 to handle the increased level of work.
4 total of 3409 amps of frozen cells were processed. )

A, Production Cells

)
1. FREL-2 Diploid Cell Line
Two production lots of rRhEL-2, Lots 26 and 27, were rrerarec
ant zertifled as summarized in Table 1. The chromoscme analvses are shown
o TEile 2. -
]

% total of 80 amps of TRhL-2 was used for viral seed rreparations
ind treting procedures

Investipation into a possible contamination of Lots 19 and 20
made Dy recovering one amrule of each from the histor:
these cultures passed in primary duck or LLC-MKCZ cells, sub- )
, : embryonated eggs or suc“‘iﬁg mice and then cubpassed again on
LLI-Mel o cells haz not implicated either lot as having a contaminant.

[ S P P! A
Primary Chizkl Fobrye Colls

A total or L7u ;. 1lling cu.tures were rrepared for a cixth
ne. ©Several srall batches of CEC were preuared for

B

» o 4+ (F32) was
1w e i X 0 ne llity were
S Tnis ceed was uzed to inlitiate a new froduction lot teo e

L.

L.

p
<
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One uncertified lot (#1u) was processed and 450 amps were
shipped to USAMRIID for experimental use. Processing and limited tecting [
data on this lot are summarized in Table 9 . In addition to the above,
659 ampules of various lots were shipped to USAMRIID, depleting Lots 5, 6
and 7 and part of Lot 9.

4. Aedes albopictus (C6/36)

Two production seeds (PS) were prepared from different
ampules of P8 cells obtained from WRAIR. The second PS was prepared after
a rositive PPLY test was reported. This later was found to be a false-positive
due to the horse serum being used at the time.

One production lot of Aedes albopictus was prepared from PS1 at »
Pass 15. Testing 1s in progress.

Production lot 2 was initiated from PS2, to be harvested at
Pass 14 by using additicnal ampules of PS2 for the first passage. This
work is progressing. Karyological work, to supplement the initial study
(Pll-March 21, 1980-100 counts/20 idiograms-letter to Dr, F. Cole) is ®
currently in progress on Passages 1%, 16 and 17.

Shipment of 10 amps of PS1 was made to WRAIR for tecting and

5. Primary Duck Cells b

One lot of primary duck cells (PD2) was prepared irom Spafas

[a%
c
le]

= eggs (13 day). A total of 339 amps, each containing 145 x 108 cells
at 72 percent viability was produced. The cells passed tissue culture
safetyv, bulk sterility, TB and embryonated egg safetv tests. However,
the cells did not sheet well and did not maintain well. We believe the P
use of Rehels enzyme at 0.025 percent was too strong and depleted the
narvested cells of vitality. This lot will be replaced.
B Test Cells
1. Verc Clone 008 L4

line was processed into W44 ampules at P26, Lach
10% cells at 93 percent viability. Sixty amps werc

- 4

CERY cells were frozen at pass 17 (78 amps) for use In an

AVY crowth curve experiment. Eight amps have been used. .
3. Pl (CCL 23)
¢ 1
This cell was passed and frozen (104 amps) at V150 for use 9
-4
®

:
2 oa

‘a2’
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[ in BVD virus testing. The frozen au_.: were checked by Dr. Van Deusen )
l at Ames and found to be adventitious-agent free. » 4
4. Bovine Turbinate Cells (CRL1390) ]
A small harvest of these cells was made at P24 (104 amps). o d
These cells, grown on horse serum are for use in BVD virus tests. & :
summary of preparation is given as Table 6 ., 1
*
{ 5. A549 (CCL 185)
1
f AS48 was processed and frozen at P81 for use in KHF wvirus work.
Preparation is shown in Table 7 . 4
»
6. Miscellaneous .
i Small numbers of amps of KB, LLC-MK2, RK-12, Vero and BHK21 %
were used for safety test and assay purposes. These cells are usually main- 4
tained in continuous culture or are restarted from monclavers frozen {
in-sizu. ’ {
. . - . i -z 1
A new lot of serum (#130319) which was certified BVD-free 1
by Ir. Ycllurkin of Ames was obtained from Sterile Svetems to renlace, bottle- 3
for--o-tie, Lot #100277 which was contaminated with BVD. :
One fermentor (3% liters) Vero cells grown on Cvioscheres »
was Infected with EEE virus tut the vield of virus was low. Some of the
cells on the spheres became detached during rinsing, prior 1o Infectinr.
This may have contributed to the result.
. . ;1
C. Equipment/Labora*~ry ) 1
1. Cozzolil Ampule Tiller-Sealer o
The Cozzoli ampule filler-sealer was used for three cell 5
procduction runs. The efficlency has increased to 95-98 percent good seals
due *c¢ experienced handling. Remalning to be added to the system is a ' )
device {(elther magnetic or physical movement) to maintain *the celle In ‘

©
homcrencus cuspension Juring filling.

J. The TPL. laboratory was moved from Suite 4, small lalcratory to
Culte o, Room A, doubling the el-o, As soon as a laminar I{lcw hood, incubator,
refris water ba+th and microsceore are obrtained, work on ’
flucy e Dencesdetaction of Mycorlanma can be instituted en a reutin. racile
for civeniny, ot mater Jalo and zells.,
)
]
- N ) . o, . ",_". ... " ',‘ e - . . . e '~L-1_‘_» Lo, “ R Q*..
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IIT. Ccll Inventorv and Use-1981

=~
L J

The Inventoryv 1s given as Table 8 , <chowing our current stocks.
total of 1179 ampoules were shipped and 214 were used here for testing an

(a8

\

seed rreparations. A total of 2530 amps for vaccine work and 8723 amps
ceting were produced during the vear.

r

{
L]
IV. Conclucion {

We have increased the effi

iciency of testing somewhat this vear with
personnel galining more experlenc
14

ien
a. A few problems with meld contamination )
ty, was caused Ly a contaminated water oo
esco

cdyne in the baths to aid in this preblem.

occurred which, in all pwob Lil
bath. We are currently using We

Liguid nitrogen freezer space will become a problem in the coming o
yvear as additional cell types come on stream and inventories are built to
a reascnable level. '

Froblems with SFAFAS duck embryos in producing good, viable cells
remain, We will concentrate on this rroblem in the near future, as well as .
developing a standard method for preserving primary CEC, as time allows. ®
®
®
®
o
o
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Table 1
Preparation and Testing of FRhL-2 P16
Result
Item Lot 26 Lot 27
No. bottles harvested 719 953
Surface area (cm2) 107,850 143,850
10
Total cells (x 107 ) 1.4 1.2
2 5
Cells/em” (% 107) 1.3 0.85
No. amps 535 768
6
Cells/amp (x 107) 26.8 16.04
Viability (%) 93 o1
Sheetability -~ 1 amp - 10 x 75 em? 3 days 3 days
1 amp - 10 x 150 cm? 4 days 4 days
1l amp - 850 cm? roller 4-5 days 4L-5 days
Bulk sterility Sterile Sterile
2 week~hold of 1-2% cell sample after harvest Normal Normal
30-day hold of harvest fluids Sterile Sterile
PPLO Negative Nerative
Hemadsorption: cells from sheetability Negative Negative
2 week-hold-harvest cells Negative Nerative
M. tuberculosis (Lowenstein-Jensen) Negative Negarive
Tissue culture safety -- a) RK-13 Passes tasces
L) CV-1 & subpass Fasses Fasues
c) MRC-5 Fasses Tavtes
d) CEC Tasces fasces
e) LLC-MX2 & subpass  Fasnes t'asses
Egg safety (allantoic) Pacoes Fasses
Tumorigenicity (newborn hamster/ALS) L Taeson
Karyvology Norma “rral
DE-leld et

. .
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Table 2

¥ Chromosome Analysis on Two Lots of FRhL-2 (P17)

No. of chromosomes Lot 26 Lot 27

(no. of cells)
40 5 3
41 8 5
L2 86 2

43 1

Polyploidy 1.6% 1.0%

Aberration 6% 7%

Total No. Cells Counted 100 1eo

v

YoZal Chromoscme No. L2 4o

e
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k Table 3 ]
. . . . 4
{ Preparation and Testing of MRC-5 P23 Lot 12 ]
. .
2]
Item Result '.1';
®
No. bottles harvested a5? i
Surface area (cmz) 142,800 y
Total cells (x 10%0) 1.6 {
' »
Celis/cm® (x 10°) 1.1
No. amps (automatic sealer-15% reject) 765 ]
1
Cells/amp (x 106) 20.6
e »
Viability (%) 92
Sheetability -- 1 amp - 10 x 75 cm2 3 days
1 amp - 850 cm? roller 3 days
1l amp - 2 x 850 em? rollers 5 days .
»
Bulk sterility Sterile )
2 week-hold of 1-2% cell sample after harvest Normal ::fF
30-day hold of harvest fluids Sterile -
. »
PFLO - Negative
Hemadsorption: cells from sheetability Negative
2 week-hold-harvest cells Negative
M. tuberculosis (Lowenstein-Jensen) Negative )
]
Tissue culture safety--a) RK-13 Passes ]
B) CV-1 + subrass : Pasces -
c¢) FRhL-2 Fasses
d) CEC tassen
. . L
Eggr safety (allantoic) Tassec .- J
Tumorigenicity (newborn hamster/ALZ) rasses
Karyology nermal dirfloid -]
)
B
T
)
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Table 4

Chromosome Analysis on MRC-5 Lot 12 (P2yu)

No. of Chromosomes No. of Cells

45 7

46 83

Polyploidy

[
[e0)
o®

T

Aberration

o
o®

Total No. Cells Counted 100

¥odal Chromosome No. 46
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Table 3
Preparation of an Uncertified Lot of MRC-5 (Lot 1) ’
No. of Surface »
Day Passage 150 cm? Flasks Area (cm?) Condition
4
] 0 18 3 450 Antibiotic-free
i 5 19 9 1,350 Antibiotic-free
]
8 20 27 4,050 17 cultures
antibiotic-free
.l
12 21 81 12,150 Antibiotics present
15 22 243 36,450 Y " »
18 Media change 243 36,450 " "
21 23 723 109,350 " "
26 Harvest 719% 107,850 " " >
. 10
Harvest: Total cells 1.38 x 10
Cells/cm?2 1.3 x 10° ;
Freezing: W4E3 amps at 30 x 106, 96% viable (heat-sealable-plastic)
Testing: Bulk sterility: sterile :
%2 week hold-10 cultures: normal morphology
Hemadsorption: negative
Sheeting: 1 amp sheets: ’ 1
20 x 75 em? 3 days 20 % 150 cm? L days 1
10 x 75 cm? 2 davs 10 x 150 em? 3 davs p
5 x 75 cm? 1 dav 5 x 150 em? O Javs 1
PFLO: Nega+tive 5
TR hepative )

e

—tehod
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Table 6 »

Preparation of Bovine Turbinate (CRL 13%0)% Cells for
Use in Testing

Passage Surface Area (cm?) Day Comment
19 75 0 MC on davs 1,2,6,11,14
. ®
20 150 20 MC on day 26

21 300 28

22 300 36

A [ ]

23 2700 43

24 £100 50

7800 -7 Harvest
Ld

No. ampa: ey
~ ! / P 2y o -\6/ [S
Cells/am fviaLility: c.1 X 13 /3%%
Cells et .81 x 107 -

Ty owr on horoe serum.,

ML AP S VP G SR Wl . U G S A SR G . I S ol




Table 7

Preparation of A549 (CCL 185) Cells for Use in Testing

2
Passage Surface Area (cm”) Dav Comment

78 75 0

79 375 7

80 2250 11

81 6750 15

18 larvest
»
o, amrs: 148
, ftanr s . .6 o
Cell~/amp/viability: 8.3 x ¢ 97%
)
)
]
4
"
1
9
4
)
K
4
]
]
tod
4
'
‘4
|
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Devslonment

tric o vear to satisfy the

lot of vaccoine (J-3n-")

ejuirement, A tetal of 2 370 L oml) of thic lot wers
2 i laced at -200C, maklng the rural nunber of doser HAELTION

AT ermbruonated oo,
AT 10 were Jdlocara.c

EE (-3% was jreoaucet this vear o : ¢
uction 4zta and testineg are shown iy Tibleg ¥

.
T
rent status of *he c+ther rlive lovs otenos

well throuprhous <he
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Table 10

h Final Container Tests on Six Lots of C-84 VEE Vaccine.
Irac.ivated, Dried

Datdﬁ

Lot Number/ Residual Moicture Potencyk
Rur Number Formalin (%) oH (%) (EDgp.ml)
C-8u-2 0.005 . . 0.02 122
o

w N

6.85 0.26
0.006 6.90 0.35 0.008
0.0086 £.90 0.28

0.017 Yy

o
)
[es)
o
[}
%]
ju—

0.005 S
0.006 6.
0.005 6

W N

G587

L
e 1 0.005 6.34 .24 G u4uh~ 1875
z 0.005 .72 0.23 L oLy ug32
3 0.006 .70 0.21 0.031 4925
C-cn-t 1 €.015 6.30 0.29 a.011 1834
z 0.01u 7.14 0.23 5.010 g2
3 C.006 7.03 0.22 2.011 £33
L C.C08 7.13 0.20 .013 L7G
Jene-d 1 0.003 £.65 ¢.2¢ tet lione 1038
z 0.09083 €.75 0.27 " 726
3 0.003 £.40 0.98 " TG
4 ¢.003 7.11 0.87 " £zC
C-BL-T 1 0.005 .88 0.38 Nct Dene 1877
2 0.C05 7.05 0.1¢ " BB
2 C.005 6.3 .22 " anz
J lcwing tests were done on each rur the results catlistacteorily met. o i
cne¢ srandardes of CIR 21 tulk oand tlinal contalner sterilitvy general cofery.

S On CUrV.IVors 1n an r.Y‘.T_lg”,('ﬂ—('I".TiZ.CI‘AC‘.'; Tent

rinidad challenge.

—J?:; Ioiriec-5,I ml/vial
R (=) éried ~ 21 ml/vial

L
—]re;n:t potency Teste on Run 1 gave Elgn valuer of 0.01F and ¢.0121.
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VEE Vaccine Potency Testing

I. Introduction

Lots C-84-1, C-84-1A (MNLBR 109), C-84-2 Run 1 and C-84-3 Run 1
(TSI~-GSD 205) of VEE vaccine were potency tested in guinea pigs by HI
and protection and challenge.

This was followed by potency testing of Lots C-84-2 Runs 1,2,3
C-84-3 Runs 1,2,3, C-84-4 Runs 1,2,3, C-84-5 Runs 1,2,3,4 (TSI-GSD 205)
Vee vaccine in guinea pigs by HI and protection and challenge.

Potency testing of Lots C-84-6 Runs 1,2,3,4 and C-84~7 Runs 1,2,3
is in progress.

A comparison of the challenge virus titrated in guinea pig vs the
mouse gave identical LD50 titers.

II. Potency Test Results

Potency testing was performed on four (4) lots of VEE vaccine.
The results in Table 11 show that by both HI testing and after challenge
with the Trinidad strain of VEE Lot C-84-1 was the superior vaccine since
all six animals survived challenge and 50% had significant antibody rises
following immunization with a 1:25 dilution of vaccine. Both groups of
animals given a 1:25 dilution of Lot C-84-1A and Lot C-84-3 Run 1 vaccines
had tne same number of survivors (5/6) after challenge. However, the
latter vaccine was more effective in antibody production since it converted
33% of the animals given a 1:25 dilution of vaccine while in the former
group none was converted. Lot C-84-2 Run 1 had the least votency by
survivel rates (3/6) in the group given vaccine diluted 1:25 and a i7%

and 0% conversion in animals given vaccine diluted 1:5 and 1:25, respectively.

four (4) lots of VEE vaccine consisting of a total of 13 runs, were also
potency tested. The results in Table 12 show by all criteria given,
that the 3 runs of VEE lot C-8u4-3 were superior, followed by the 4 runs of
Lot C-84-5 and the 3 runs of C-84-2, The poorest vaccine noted was C-8u-4
with all 3 runs giving the poorest results. Great discrepancies were
noted in comparing the number of surviving guinea pigs given various vaccines
diluted 25 times followed by challenge. Lot C-84-4 had 10%-20% survivors
while the other 3 vaccines usually had from 80-100% survivals. The percent
serciogical conversions, and amount of vaccine required to protect guinea
rigs from death bv probit analysis and Reed ¢ Muench alsc indicated Lot
C-84-4 to be inferior to the other vaccines tested.

Potency testing of Lots C-84-6 Runs 1,2,3,4 and C-84-7 Runs 1,2,3 i in
progress.

kb At

PSP )
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Table 11

VEE Vaccine Potency Testing e

P O S T T T T Ty

Serological
Conversions by

VEE Vaccine Survivors/Total Immunized HI from Guinea Pigs Civen
with Vaccine Dilutions at Vaccines Diluted ®
1:5 1:25 1:5 1:25

Lot 6/6 6/6 87% 50%
e
Lot C-8&-1A 6/6 5/6 €7% 0%
Lot C~84-2 Run 1 6/6 3/6 17% 0%
®
ot CT-34-3 Run 1 6/6 5/6 £7% 229
®
°
®
®
®
o
e e L O N R R RN RN O ERNEN
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WEE Vaccine Develorment

I. Introduction

Three WLE virus isoclates were evaluated for vaccine antigens. i
culture passages in primary CEC of these viruses did not produce jctent
vaccines, however, one of the viruses produced potent inactivated vuc
following one passage in chicken embryvos.

The egg passage seed virus was used to produce a 2%-1iter lot ¢f
vaccine. This vaccine has been shown to be a safe, potent, inac-ivatel
preparation. The seed virus is in the process of being certified.

One lot of WEE antiserum was made in rabbits for use in certification

of the viral seed.

I1. Comgarison of Three WEE Viruses for Vaccine Seeds

Three WEE viruses [solated at Port Collins, Cclorade. from noszultes
were recelived from USAMRIID as first passage tissue culture 7iuld (certiflied
chick embryoc cells). A second passape In certified CEC was doue at The
Salk Irnstitute-GSL and the terminal dilutions were stored for ceed In further

rassages.,
The third and fourth passages were made in CEC using a 1 dilution
of the preceding passage. Inactivated vaccines prepared at +ne fcurth
re imrotent in the mouse protection potency test 3s chown In

The terminal dilution of virus CMug84L. 10 ', was ysed to inoculate &-lav

chick embrvos (SFAFAS) by the volk sac rcute. The 107° dilutirn ot thic
virus fluicd killed seven of nine ermbrvos In 24 heurs and the
embrvo suspensiocn prepared from the embrveoc had a tirver of (¢, SRR
CEC. The data as shown indicate that the epr pacsare increaszel the titer
10C-fold cver the CEC third passage. Arn Inacrivated vaccoi 1

in CEC

: CEC at the fourth passage with the embrvo suspension was oten® In the
mouse protection test.

III. WEE vVaccine, Lot 1-81

hick emirvo suspension virus CMafgL (F3) was used o ool rolle
S0 em<) at a dilution of 10-° lepae (MOT = C.0038).  Twentv-five
Irus fluld (M-19G-2% HEA) wa
et Infection. The virus

harvested from 185 L. Culiures

S

iuld was inactlivated witii 0.05 percent




]

h formalin. Tests for residual live virus in suckling mice on the seven-day fluid ]
. chowed the presence of live virus. The formalin concentration was increassed ®
[ to 0.1 percent with additional incubation at 379C. The retests for live
. virus were nerative after this procedure and the vaccine was freeze-Zdried in
.8 oml aliquots. .
Tecting of Lot 1-81 (TSI-GSD 210) is summarized in Table 14 . The 1

twe Jrving runs vielded vaccine with good potency.

IV. Jer+tifica*lon of WEE Vaccine Seed Virus ]

The passage history of the CMuB88u WEE virus is outlined in Talble 15 .
The chick embryo tissue suspension virus has been identified as WEE using
a known specific antiserum against the B-11 virus strain. The seed virus
iz free of bacterial contamination.

A test for possible adventitious agents is in progress.

V. Freparation of WE

> Antiserum

tn
<
bae
>
&Z

A known ticsue culture preparation of the B-11 stra
it inte suckling mice (3-5 davs) IC and the
at 48 hours. The 10 percent triturated

12 rablbits by the IM route (0.5 ml i:
at a two weel Iinterval and the rabblits were excanjuinated

e pooled rabbit sera was Fil.-.red and freczce-drie? in 0.5 mi sliguore,
tepeated tests In Vero and CEC ticoue cultures failed to show the (resence

o 1lve virug In the reconstituted antiserum. The antivera will be usel »
1lization of the seed virus In a sedrch for adventiticur

e nemagrlatinin inhibilicd

reduction neutraliza

- . P - . - Lo . . . ) L. e N . - . ~. .
— bl e A, PSR S Vo, Vel UGN, SR YL VR Y.’ 'A_‘-J-'i i.IAi‘...li.li‘luli...i i.i.'lri‘.li.- SR DL LR NS L) ”
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| Table 13

Comparison of Three WEE Viruses as Candidates for Vaccine
Seeds

. Fassage Crowth e E
irus £ e Titer (logig) l_

Isolaze IC.E_ Host Time (hrs.) CPE (%) FFU/0.5 ml Elgp.ml

CEC 36 10 6. 9al" -
L

, CEC 25 60 7.90 --
‘ 4 CEC o 10 7.75 0.u2

[
#
«n
[&5)
(&)
tD

(3]

(3]
¥4

3
{ 2. #77%auy 2 CEC Ly 20 B.lClLi --
CEC 31 30 7.0 --
L CEC 24 10 7.81 »>0.53

[63]
Is

Ly 10 g.ad --

3. =ZU-z284 2 CLC .19

3 CEC 25 H0 g8.6L --

b CEC 24 10 £.95 >3.50 b

E

3 Egg 24 -- 10.73 --

4 CEC 24 60 ¢.87 0.02

°

l—S.:as:—.-i;e o initiated with first pass CEC tissue culture fluid received from USAMRIID.
EITitr;tion done In CEC bv jlajue method.

2

;ﬁ;L:‘ Zetermined In weanling mice that received two doses of vaccine I (0.5 ml/dose) ®
ani challenged with live WEE virus, strain B-11, IC.

Ql,. . . - . . .y L. "‘_9 . ﬁ—7 R

— Ti<er of the terminal diluticn fiuld. Tor seeds 1 and 2 this was 10 7, cced 3 was 1077, RIS

;}E—:&T embrvona~el eggs inoculiated in the volk sac with the terminal dilution cof fass 2 .
in ILZ Thoe titer gilven is that for an embrvo suspension from egps tha+t received 1074 i 4
illutlon of [aiss 2, o 1

. i\




Table 14
Status of WEE Inactivated Vaccine ’
(Lot 1~81) TSI-GSD 210
]
Test Result
Bulk vaccine
Bulk sterility Sterile »
PPLO Negative
TB (Lowenstein-Jensen) Negative
Two week hold-~contrel cultures Normal »
Hemadsorption-control cultures Negative
Infectivity: CEC lO_g'S/ml
Suckling mice 107100/
Potency (g. pig - ml EDgg) O.OOBI£ ’
Residual live virus (suckling mice) Negative
frecze-dried vaccine (2 runs)
Bulk cterility Sterile )
Tinal container sterility Sterile
General safety (g. plg/mouse) Satisfactery
pH 6.9 »
Residual formalin 0.006% (Run 1)
0.012% (Rum 2)
Residual moisture 0.34% (Run 1) :
0.29% (Run 2) ’
Potency (EDgqy,ml) 0.005 (Run 1)
0.004 (Run 2)
ilLot 2-74 USAMEIID was 0.008 for comparison. Y
o
N
T
1
)
<
-]
e e e e e e T e T
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tascage Hiztory of WEE Vaccine Seed
Virus, THMuB8L o

EETRETTT Host By
Iosiarion Mosguito Prols Fort <Coliins ®

z Certified CEC (Pool 28) USAMRIID

2 CEC (SFAFAS MR-63) TSI-GSD ()

3 20% Chick Embryo Suspension TSI-G3p*
(SPATAS LEB-6)

4 Lot 1-81 Vaccine TSI-GSD

“Tezts to certify vaccine seed: °

TB cultural ~ Negative

€8}
o+

eriiity - Negative

Identity - Fositive feor WEL virus Y

Aiventitious
Arents -~ In process
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WEE Vaccine Potency Testing

1. Introduction
Lot 1-81 (TSI-bulk-liquid), Lot 2-74 (USAMRIID-final product) and

Runs 1 and 2 of Lot 1-81 (TSI~GSD 210) WEE vaccine were potencv tested
in guinea pigs by HI and protection followed bv challenge.

IT. Potency Test Results

Two WEE vaccines were potency tested, Lot 1-81 (TSI-bulk-liquid)
and Let 2-74 (USAMRIID-final product). The results in Table 1€ show that
the two vaccines were equivalent by all criteria. The survivors at all
dilutions of the vaccine were about the same. All animals tested by HI
conver+ted serologically and the EDsg by the Reed & Muench gave identical
values of 0.008 ml.

Pesults of potency testing Lot 1-81 Runs 1 and 2 (TSI-GSD 21C) are
shown In Table 14 with values of 0.005 for Run 1 and 0.00& for Run 2.
These two runs have been freeze-dried and constitute the final product.
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Rift Valleyv Fever Vaccine (WRAIR)

Potencv Testing

I. Introduction
Lots 18 and 19 of Rift Valley Fever Vaccine prepared during June 1964

at WRAIR were potency tested in accordance with instructions contained in
the 26 March 1981 letter from WRAIR.

II. DPotency Test Results

Potency test results revealed that Lot 18 failed the potency requirements

established as 0.02 EDg, since it had a potency value of 0.083.
Lots 19 and the reference vaccine (Lot 12-2, TSI), on the other hand,
passed potency with values of 0.011 and 0.004, respectivelv. The challenge

virus contained 6000 MIPLDg5p/ml and the reference vaccine gave a value similar
to those obtained in prior tests (2.004 to 0.007 ml EDsgp).
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Q Tever Vaccine Stability Testing
>.
[ I. Introduction
: Lots 2 and 4 of Q TFever Vaccine (NDBR 105) were potency testel arter
i storage at -209C for nine years.

II. Totency Test Results

-

Porency tests performed on Lots 2 and & of Q Fever Vaccine (NDER 10D)
o

were completed
Teost results show that the twe lots have potency valuec that have not
decreased during nine vears storage at -20°C (see Table 17 ).
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)
Table 17
]
] Q Fever Vaccine Storage Stabllity Potency
. Test Results
3
! (NDBR 105)
b .
Lot No. 1972 1681
2 0.23% 0.23 ’
L 0.89 0.23

-he vaccinated

o
h
-+

“upms/ml of vaccine required to convert serologically 50%
gulinea pigs.
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Attenuated Chikungunya Vaccine

Safety Test in Rabbits and Mice

I. Introduction

In accordance with instructions received from USAMRIID October 22, 1980
and January 5, 1981 safety tests on attenuated Chikungunva virus were per-
formed in rabbits and mice, the directive received from USAMRIID Junc 12, 1¢81
and July 17, 1981 required safety tests to be done in suckling mice only.

I1. Results

Safety Tests Performed in Rabbits and Mice During the First Quarter of
1e81

A. Rabbit Test

Although one of the ten rabbits on test died two davs after receiving
the vaccine, this animal died from acute colitis as ascertained by gross and
microscoplc pathology and "it is unlikely that the vaccine had a direct or
indirect causal relationship to the colitis" as determined by the pathologist.

< Lot

The rabtit test passed reguirements of 21 CFR 630.16 (a) (1) dated Aprll 1,
1980 and a detailed report was sent to USAMRIID January 22, 1981.

o3

AZlthough all sixty of the adult mice survived the safety test, 48
o7 %% suckling mice particirating in the tect died. cusrendclon F

carcasses of the suckling mice was capable of producing CVE in Vero cells,
A zed refort wac submitted to USAMRIID March 27, 1981 ncting *hat t
under Test did not mect the requirements of 21 CFR 630.15 (a) (3) daved

ety Tests Forformed in Suckling Mice During the Third Juarter of
;

1981) and Contrel

hunfunve feed Mav
est. There was only

d

the unosficial safety

culate 12 cuckling mice

“ ouckling mice with Control for production seel
e

rived the two week chservat

ion period witlhi the oxeort

- LA
c lving the Production seed (28 May 1681) that were cannihaline:




Chikungunva 181 Pass 1 dated 7/10/81 and 181 Outgrowth »
Lot 2 TI hrs 10/1G/79% passced safety testing in suckling mice. In per
formance of this test each ¢f two groups of twenty 24 hour cuckling mlice wac
: ;. rucec.  All

ed, 0.0l mi Ic and 0.1 ml ip rer mouse, with the above vi
ing mice involved in the test curvived the 14 dav observaticn period.
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Tularemia Vaccine Stability Studies

»
I. Introduction
Tularemia Vaccine (NDBR 101) Lots 2, 4 and 9 stored at -20°C for
at least 17 years were potency tested.
»
b
II1. Fotency Test Results
Testing showed no significant differences from previous values
s obtained with these three test vaccines. Tests included viable count,
. mouse virulence and mouse protection. Results summarized In Table 18 »
give values that fall within limits prescribed for the tests.
1
{ »
»
’
»
)
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®
Table 18 ]
*
Pasteurella Tularensis Vaccine, Live _.
Storage Stability Testing -]
(NDBR 101) a
®
Mouse Mouse Date d
Viable Count Virulence Protection of
Lot No. (per ml) (%) (%) Prepzration
]
[ )
2 2.5 x 107 6.6 a8 Mav 1962
g y )
4 3.0 x 10 20.0 39 May 1362 {
. 1
g .
] 3.0 x 10 12.5 Q3 June 1Ceu
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RVF Vaccine Development

1. Introduction

At the request of USAMRIID three strains of RVF were compared for
growth in five cells available in this laboratory. Each of the viruses
yielded similar titers in all cell lines, however the Entebbe virus harvest
had the lowest titer and the ZZ501 virus the highest, the SA-75 was inter-
mediate.

The ZZ501 RVF virus was passed in certified FRhL-2 cells for a production
seed and testing is in progress to certify the seed for vaccine preparatiocn.

II. Growth Curve Experiments

Two experiments were done in essentially the same manner. The viruses
were diluted and inoculated on to the cells so that t.2 ratio of virus:
cell was less than 1:10. The actual MOI ratios from 1:100 to 3:100 (except
272501 with CER-4 cells which was 10-fold lower) depending on the cell growth.
Maintenance medium was Earles basal medium supplemented with 5 gm/l of
bovine albumin, fraction V. The medium overlay was sampled at regular
intervals from 4 to 70 hours post-infection. Virus samples were titrated
in BHK-21 cells to estimate number of plaque-forming units shed into the
med ium,

A comparison of growth of Entebbe and SA-75 in MRC-5, CER4, FRhL~2
and BHK-21 cells is shown in Table 19 . Entebbe yielded best titers in
MRC-5, BHK-21 and FRhL-2 (6.6 - 6.7) with only 5.5 in CER4 cells. SA-75
yielded the best titers in FRhL-2 (8.6) with a ten-fold lower titer in
the other three cells.

In a second study, ZZ2501 was evaluated in Vero, CER4, FRhL-2 and
BHK-21 cells. There was little difference in the peak titers achieved
(8.4 - 8.7) with varying times of peak titer of 38 hours for BHK-21 to
62 hours for Vero and CER4 cells. FRhL-2 cells vielded peak virus vield
at 46 hours for both SA-75 and ZZ501, while Entebbe took 54 hours.

III. Preparation of the ZZ501 Seed Virus

The passage history of this virus is:
Human Serum
Pl Certified FRhL-2 Cells

At The Salk Institute a second passage of this virus was made in

LI SRR T D I Wl I Ty Y Y PR . L. . L PP T W U SR S S DN TRl ST VA S WL G R AL R T L PG O R O
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v

FRhL-2 cells with Earles basal medium containing 2% human serum albumin.
l Virus was harvested at 45 hours. The virus harvest was sterile and had
a titer of 8.3 logjpg in BHK-21 cells. Additional testing is in progress
to certify this seed for vaccine production.
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Time-hrs.

Post-infection Vero CER-4 FRhL-
(MOI) 0.01 0.002 0.02

(PFU/ml, logig)

b 2.7 2.6 2.5
14 4.5 3.7 4.2
22 5.8 5.7 6.1
30 7.4 7.2 7.2
38 7.7 8.2 8.1
46 8.2 8.2 8.5
S4 8.2 8.4 8.
62 8.4 (70%) 8.7 (100%) 7.9
70 8.1 8.4 8.5

Table 20

Growth of Zagazig #501 Strain of RVF Virus in Four Cell Lines

( %) = estimated percent of CPE at peak titer.

P -

2

(15%)

3.7

BHK-21
0.01

S
PO I B B
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RVF Vaccine Potency Testing

I. Introduction

The potency test described in this report was performed in accordance
with instructions received from USAMRIID and differs from RVE vaccine
rotency tests previously conducted at TSI in the following respects;
the Zagazig 501 strain replaced the Entebbe strain as challenge virus,
42-dav-ocld mice were used, and one dose of vaccine was administered
instead of two doses.

II. Pcrency Test Results

Three lots of RVF vaccine (TSI-GSD 200) were potency tested. The
5C percent effective dose determinations by probit analysis and the Reed &
Muench procedure are shown in Table 21 and compared to previously reported
results. The one dose mouse test differentiates Lot 2-2 from Lot 3-1
but not from Lot 4-2, This 1s in contradistinction to results previously
repcrre=i for the two-dose mouse test and the human serclogic response as
~ed bv Meadors,

he virus, Zagazig 501, used in the test system had an LDsg of
r challienge dose of 0.1 ml given intraperitoneally.

PSP PP . . . L . SN oy “- i D, madend o o g;-.k-'-\l
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Table 21

Mouse Potency Tests on RVE Vaccine (TSI-TCD 200) vs,

. 1
Human Response

Humen

¥ ] 3 ™
Mouse Protection Tests Response

one-dose Z-dose PETE0
Geonesric
Probit Analysis REM REM x Titer
Lot-Run Day 10 Day 18 Day 18 Day 21 Day 42 n=
2-2 O.Ooulz 0.008 6.012 0.004 1:160 5

3-1 0.013 0.019 0.025 0.005 1:u48 L

[¢%]

L-2 0.00u 0.011 0.015 2.008 1:806

{ne dose moucse protection tests in 42 day old mouse, twd doge teoste In
H s
reanlings. Human res ata dZrawn fron Meadors as repeorwed by
T 7

memorandum to ]

Ll

he Commander USAVRIID, 17 lovember 81,

E
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R

Y
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Rift Valley Fever Antisera

I. introduction
Rabtbit antisera were produced against inactivated Zagazig and H1549

strains cf ZVF virus.

nartit antisera (TSI-GSD 201 Lot 3) were also rrepared using live,
Enteble strain, RVE virus as the immunogen.

II. Antisera Production

A. Inactivated Zagazig and H1849 (RVFP) Strains

Tormalin inactivated vaccines prepared from Zagazig and H1849

RVP viruces were used as immunogens in producing these antisera. Uoth
viruc.s were isolated from human sera and passed twice in FRhL-2 cells.

T assage in FRhL-2 cells was used in vaccine preparation.

M es of vaccine given iv were used to immunize the animals vrior

:ation. Both antisera passed sterility testing and had acceptatle
A shipment made to USAMRIID consisted of 70 x 0.5 ml ¢f Zagazig
5 ml of H1849 (RVF) rabbit antisera.

5, Live Entelbe (RVEP) Strati
Live Entebbe strain (RVF seed #185-A) was used to rrepare antisera.
Rabt l+c were gliven 0.1 ml intradermallv at each of two sites und 5.0 ml
suicutancously at one site. Four weeks following inoculation the
rabbli~c were eusanfuinated bv cardiac puncture. After procecsing., the
sera ;acsed cterility, potency testing by HI and examinaticn for residual
live wirus,

Zr. Cnope at Yale University received 50
remainior of the lot (TSI-GSD 201 Lot 3) consisting o
was sernt to UTAMRIID.

A Zetailed protocol for production of the RVFE anticerum in ralllts
was sent to USAMRIID September 11, 1881.
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HA Antigens

I. Introduction

One lot of EEE, Lot 1-81, HA antigen was prepared and dried and one
lot of WEL HA antigen (Lot 1-81) was dried. Safety testing in suckling mice
remains to le done. A total of 504 amps of RVF HA antigen (Lot Z-80) was
chipyed to Ir. Snope.

-1

A, LCET Antigen, PE5 (sucrose-acetone extracted suckling mouse brain)

This lot was dried yielding 358 wvials. A dilution of 1:100 vields
4 units in the HI test.

) I b

E. WEE HA Antigen, Bll (sucrose-acetone extracted suckling mousge brain)

Freeze-drying of this lot was completed vielding 204 vials ac
£ +
o7 T

-t
1-31 with a titer of 1:1024. A total of 216 amps Lot A-72 wac shipre
.
t

C. HA Antigen, Inteble(sucrose-acetone extracted suckling nouse liver)
Jive nundred and four (504) vials of Lot 2-80 were chiipred to
lr. Thore.
3. IIOHA Antiren
Shiipment of 216 amps  of Lot 1-80 was made to USAMEIID.
ITL HSY Antiren Inventory
The inventory and status ic given ag Table 22,

-
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Dengue Antiserum

I. Introduction

Dengue, type 1 virus, Hawaii strain, received from Dr. Shope at
the Yale Arbovirus Research Unit was passed in suckling mice. The
infected mouse brain material served as a live immunizing agent that
was then injected into rabbits. Sera obtained from inoculated rabbits
passed our testing procedures and were dispensed.

II. Antiserum Production

Dengue, type 1 virus, Hawaii strain, mouse pass 17 obtained from
Dr. Shope was passed in suckling mice by inoculating them with 0.01 ml
intracerebrally. One week later a 10% suspension, prepared from brains
collected from moribund mice, was tested and titered 10-7.2 per ml when
injected intracerebrally in 3-week-old mice. This suspension containing
live Dengue virus was then used to inoculate each of 6 rabbits with 0.1
ml intradermally at each of 2 sites, 0.2 ml intramuscularly at one site
and 0.2 ml subcutanecucly at one site. Four weeks after inoculation,
sera samples were obtained from the rabbits and tested by LUI. Sera from
4 of the rabkbits had sufficiently high titers to warrant their use. The
pooled sera passed sterility and the test for residual live virus. A
total of 434 x 0.4 ml vials (frozen) designated as TSI-GSD 211, Lot lo. 1
is on hand.
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Drug Screening Program

I. Introduction

Virus stocks were prepared and assays established for the four viruses
to be used in drug screening. Mouse protection tests (MPT) were perfcrmed
against RVF (Entebbe strain) virus with 13 of 15 drugs received from
USAMRIID. One MPT was conducted against VEE (Trinidad strain) virus using
Ly 122771. Plaque reduction tests (PRT) were completed using RVF
virus and 15 drugs. The same test was used to test 21 drugs against
VEE virus and 13 drugs against Pichinde virus. One yield inhibition test
(YIT) was performed using Atromid-S against RVF virus. The OCT-5u41
strain of JBE virus was standardized.

ITI. Results
A, Virus Stocks
Virus stocks were prepared against the Trinidad strain of VEL,
Entebbe strain of RVE, Pichinde and the OCT-541 strain of JBE viruses.

Assays were then established using these four viruses.

B. 1In vivo Testing (MPT)

1. RVF Virus

Results of mouse protection tests using RVFP (Entebbe strain)
@S the test virus against 13 of the 15 drugs received from USAMRIID are
shown in Table 23 Only enough material was received to perform In
vitro tests on drugs RK-15 and RKR-2u4. They, therefore, will bLe excluded
from In vivo testing. Since, Nafenopin (Ciba)} had been reported to be
toxic for mice at 100 mgms we decreased the dosage to 20 mgms. The drug
wac neither toxic nor effective at this concentration. Pyrazofurin (Lilly)
and AR 20613 were the only drugs to exhibit toxicity for mice, the former
at 100 and 25 mgms and the latter only at 100 mgms. The mice treated with
the remaining drugs showed no deaths from toxicity at 100 mgms. Although
Atromid-8 was not toxic for mice at 100 mgms, four unexpected deaths occcurred
in toxicity controls given 1P mgms of the drug two days after the course of
treatment was completed.

4'~_“A‘..AL.

PO I I I

Py

The use of RA
in twe of ten mice treated
>1007 LIgg's of RVF-185A.
died 2 d<ays post challenge.
in the rcmaining mice @100
most rromising drug tested

114 caused a 10 day delay of death after challenge

with 100 mgms of the drug and challenged with

£11 10 mice given 25 mgms of RA 114 during treatment
RA84 had 20% survivals and delay of qeath

mgms. RA-98 showed a delay of death. The

was Ly 122771/2 since all mice (centreols and 1

Cma e et DR WU . VS SO i ST S W S Sl o Vol VI W WO Gl T W W S S S, WA S Ve, o S L L L




L6

challenged) given either 100 or 25 mgms survived the 3 week observation
reriod. These results were fortified by testing the drug against RVI by ®
! plaque reduction and noting its effectiveness (Table 24 ).

s 2. VEE Virus

Due to the paucity of the test drugs only one mouse protection
test was performed. This exception was made with drug Ly 122771 because of

®
its performance against RVF virus in both the MPT and PRT. The results
were disappointing since the drug was ineffective against VEE; all <reated )
mice given VEE died on the same day as the animals in the back titration ]
receiving the challenge dose.
o

C. In vitro Testing (PRT)

1. RVF Virus

All 15 drugs were tested against RVF by PRT. O0f these only
two demonstrated possible toxicity at the 500 ugm 1level; Pyrazofurin, L 1
reported previously as being toxic in mice, and Ly 122771 that resulted
in eguivocal toxicity.

Table 2% shows the % reduction of RVF plaques at various
concentrations of drugs. The most noteworthy drugs tested were Fyrazofurin
Lillv), AR 20613 and Ly 122771 (Lilly). The first two candidates inhibited | ]
rlagues 100% (500 ugms and approximately 35% (100 ugms. The latter,
which was also effective in protecting mice (Table 23 ) was by far the
most rromising drug tested to date by PRT with 100% reduction 225 ugm
concentration (Table 24).

A

A s a_ s alil s a.a

2. VEE Virus |

411 21 drugs were tested against VEE by PRT (Table 795).
ryp, RA 197 was the only drug to show possible toxicity at the 500 urm
avel., ht of the drugs, totally ineffective, showed no reduction of
Dlanues urms. Eleven of the drugs that showed some effectliveness
agrainst VEE reduced plagues from 20% to 100% at the 500 ugm level. The
two most effective drugs against VEE in the PFRT. Atromid-S and RKR-24u,
were able to requce plaques 100% @250 ugme and 41% @10 ugms with the first
drug and 100% E250 ugms and 32% Q10 ugms with the latter.

;—' vt

3, Tlichinde Virus ®

The thirteen drugs shown in Table 26 were tected against
irus this year. In this series of tests only REI0& showcol toxicity
at 500 ugme. The three drugs that showed the mest promise agalinst
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Pichinde virus in the PRN were AR 20613 (WRAIR) with reduction in plaques
of 100% @500 ugms and 50% @100 ugms, Ly 122771 (Lilly) with 91% reduction
@500 pgms and 70% @250 pgms and Ribavirin with 100% reduction (250 ugms
and 52% (3100 pgms. Four other drugs showed plaque reducticns to

lesser degree and six drugs showed no reduction.

C. In vitro Testing (YIT)

1. RVE Virus

Atromid-S, the only drug tested by the YIT, inhibited 57%
of the plaques @500 pgms and none d100 ugms.

D. Miscellaneous

1. The OCT-541 strain of JBE virus was entered in the drug
screening program as a Flavivirus representative near the end of this year.
Standardization tests were performed with Ribavirin.
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Table 24 -
4
. ®
Drug Screening Program
In vitro Plaque Reduction Test - RVF -
= m—— i |
SN
3
Drug % Reduction Toxlcity »
1
e
Nafencpin (Ciba) 62% @500 ugms Not toxlic ]
5
h Atromid-S (Ayerst) 38% @500 ugms Not toxic {
]
Licrvsone (KK) 73% @500 ugms liot toxic
34% 2 25 ugms
4
{ Pyrazofurin (Lilly) 100% @500 ungms Toxic 3500 ugms )
; 35% @100 ugms Hot toxic 250 ugms 4
. »
Ly122771 (Lilly) 100% @ 25 ugms +/- toxicity *
68% @ 10 ugms 4500 uems .
RE-108 56% @500 ugms Not toxic
1
RK-1% “No reduction @500 pgms Not texic »
Rr_ca 50% @500 pgms Not toxic “:':
RER-Z4u #02% 0500 ugms ot toxic -
RV-32 29% @500 ugms Not toxic » :
ARZTL13 100% %500 uems Not texic
36% @ 2% ugms
RA-114 25% 1500 prms Lot toxic
]
BV 202 “No reduction @500 ugms Not texic 1
R4 197 “No rveduction (500 pgms Not trxic 1
Fitavirin 50% &500 ugms Not toxic N
"
“Druc added one hour before wvirus. ;
B
A
-
. '4
|
»
’

it P
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Table 25

Drug Screening Program

In vitro Plaque Reduction Test - VEE

D

rug

% Reduction

Toxicity

Nafenopin (Ciba) 66% @500 ugms Not toxic
58% @250 ugms
Atromid-5 (Ayerst) 100% @250 pgms Hot toxic
41% @ 10 ugms
Licrysone (KK) 100% 8500 ugms Not toxic
50% @ 10 ugms
Pyrazofurin (Lilly) No reduction @500 pgms Hot toxic
Ly122771 (Lilly) 76% Q500 ugms liot toxic
48% @250 ugms
AR2CB13 (WR) 61% @500 pgms ot toxic
51% @250 pgms
RA-114 No reduction (@500 ugms Not toxic
DY-32 No reduction 8500 ugms NHot toxic
E-TH No recuction @500 ugms Not toxic
A-lLE Yo reduction @500 pgms Hot toxic
HA-LID 100% 3500 ugms Not toxic
72% (1250 uems
EV-L 0k 20% @500 urms Not toxic
=l 36% U500 urms Not toxic
30% 3250 ugms
AT el 89% 3500 ugms ot touic
28% 4 10 pgms
RrOINT 62% 2050 ugms Tomic 2500 pgms .
26% ¢ 10 ugme k
KA eB No reduc+ion 0500 prms ot +oxic )
TE DK No reduction 5500 urms Not +owic _ﬁ
-3
Rp 1% No reduction W500 urme liot toxic 33
¥ sub 100% @25C urms Lot tonic )
32% 3100 uzms :
A1l drugpr- added cone hour Lefore virus,
Continued ------
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i Table 25  (continued)

Drug Screening Program . ]
In vitro Plaque Reduction Test - VEE

.'AvA‘L’. .

o°

Prug Reduction Toxicity

Ribavirin 62% @500 ugms Not toxic
29% @ 25 ugms

RA-C8 26% @500 ugms Not texic 1
15% @100 ugms

All ¢rugs added one hour before virus. »
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Table 26

Drug Screening Program

In vitro Plaque Reduction Test® - Pi

chinde

P

Drug

% Reduction

Toxicity

Nafenopin (Ciba)

Atromil-S (Ayerst)
lcrysone (KK

?vrozofurin ILilly)

Ly122771 (Lilly)

AR20623 (WR)
Ra-11y

FU-33

TTo3q

NE 138

TH LT

No reduction @250 ugms
No reduction @500 ugms

66% @250 ugms
[2)
Kl

100% @500 ugms
51% 4100 ugms

{o reduction @500 upms

o reduction HS00 ugms
No reiuction @500 urme
~C

2% 2100 upms

58% Z500 urms
21% 050 uams

Not toxic

Hot toxic

Not toxic

Not toxic

Not toxic

Not toxic

Mot toxic

Net +oxic

Not +toxic

2un lio reducticn ©500 uems iot tomlic
Ribavirin 100% (@250 ugms Hot toxic
30% 0100 ugms
#2211 Z4rurs added one hour befcre virus.
o '-‘4'-'.'...\ ".' o8 art N ." n‘ A. S Ny UL .‘- a “- -
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l Korean Hemorrhagic Fever

(G.R. French)

I. Introduction

A KHF laboratory was established this year  in Room E Suite III
with the installation and final testing of a Class II Type A Nu-Aire
Laminar Flow Biological Safety Cabinet with air thimble that exhausts
via the building exhaust air system. The usual problems were encountered
in getting this cabinet to meet design specifications due to the
enormous air movement requirements. Adequate negative pressure in the
air shafts exist, however the shafts are not designed to carry this
[ large a volume of air and successful installation required several
- days of trial and error balancing of air in the remainder of the suite.

! Our experience would indicate that installation of more than one

cabinet per suite that exhausts to the building air is not practical,

and further installations of this type in other suites should be pre-
ceeded by replacement of the existing 6" diameter branch shafts with 12"
shafts that can adequately carry the required volume of air. Replacement
of the air shafts will require penetration of the reinforced concrete slab
between the laboratory room and the interstitial space.

Production of diagnostic reagents in support of the KHF program
began early in October and continues to date as indicated below. The
one lot of rabbit antiserum prepared was produced with upgraded hot
suite discipline, i.e. restricted entry of the area, Hepa filter masks,
caps, gowns, gloves and plastic boots which were donned prior to entry
of the animal room and removed during exit. Masks were "sanitized" N
between entries by exposure to ozone and ultraviolet light in the
pass through box. Discarded outerwear, rabbit excreta, and exsanguinated
animals were bagged and retained in the animal room until paraformaldehyde
treatment at the completion of the experiment. There were no unusual
occurrences during the course of the experiment.

II. Diagnostic Reagents Produced -

25 ten-spot FA slides Reovirus type 1 lot 1

) 25 ten-spot FA slides Reovirus type 2 lot 1

g 25 ten-spot FA slides Reovirus type 3 lot 1 )
50 ten-spot FA slides Reovirus polyvalent types 1,2,3 lot 1

25 ten-spot FA slides Reovirus type 1 lot 2

25 ten-spot FA slides Reovirus type 2 lot 2

25 ten-spot FA slides Reovirus type 3 lot 2
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250 ten-spot FA slides Reovirus polyvalent types 1,2,3 lot 2

300 ten-spot FA slides Hantaan virus strain 76-118 A549 P-15 Vero P2 lot 1
300 ten-spot FA slides Hantaan virus strain 76-118 AS549 P-15 Vero P2 lot 2

150 ten-spot FA slides Hantaan virus strain 76-118 A549 P-15 Vero P2 lot 3

150 ten-spot FA slides Hantaan virus strain 76-118 AS549 P-17 lot 4

190 ml Rabbit antisera to Hantaan virus strain 76-118 A549 P-15 lot 1 pool 1%
98 ml Rabbit antisera to Hantaan virus strain 76-118 A543 P-15 lot 1 pool 2%

%Pool 1 titers 1:1280 vs Hantaan virus FA slides and 1:160 vs Reovirus
polyvalent FA slides. Pool 2 titers 1:1280 vs Hantaan virus FA slides and
$1:20 vs Reovirus polyvalent FA slides.
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Immunization Program

I. Introduction

Seven new employees were Iimmunized with Q YTever, RVF, EEE, VEL and
WEE vaccines and six received Tularemia Vaccine.

II. Results

Seven new employees (one TSI and six Connaught personnel who require
access to infectious areas) were given the 0.1 ml test dose of Q Fever
Vaccine. One employee who reacted with induration and ervthema was dropped
from receiving the Q Fever series. The remaining six subjects completed
the full series of 3 doses.

All new candidates, except for the Q Fever drop out and one cmplovee
not present during immunization against Tularemia, completed the full course
of immunizations.

Five of the 7 employees had significant levels of rrotective antibodies
against VEE as measured by PRN.

’

411 seven had acceptable titers against RVE by PRN.
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