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Summary

A. Tissue Culture'

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 (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 total 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 and placed at -200C, 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
due to cracked flasks or defective containers.

C. VEE Vaccine Potency Testing'

s C-84-l, C-84-IA (r1.LBR 109), C-84-2 Run 1 and C-84-3 Run 1

(TSI-0SD 205) of %EE vaccine were potency tested in guinea pigs by HI and
protection and challenge. This was followed by Lots C-84-2 Runs 1,2,3,
C-8u-4 Runs 1,2,3, C-84-4 Runs 1,2,3, C-84-5 Runs 1,2,3,4 (TSI-OSD 205).
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 pigs vs
the mouse gave identical LD5 0 titers.

D. WEE Vaccine Development

h ree WEE virus isolates were evaluated for vaccine antigens. Tissue
culture passages in primary CEC of these viruses did rot produce potent
vaccines, however, one of the viruses produced potent inactivated vaccine
folicwinT one passage in chicken embryos. The egg passage seed virus
was used to produce a 25-liter lot of vaccine. This vaccine has been
'hown tc be a safe, P otent, inactlvated preparation. The seed %,ruP is
in the process of being certified. One lot of WEE antiserum was mace

- ;a-,s foi use in certification of the viral seed.

i'-~~~~~. . ... : ":i. .. - .'.. . . . .. . .... -'- .- --..-.... •



VII

E. WEE Vaccine Potency Testing

Lot 1-81 (TSI-bulk-liquid) and Lot 2-74 (USAMRIID-final product) of
WEE vaccine were potency tested in guinea pigs by HI and protection followed
by challenge. Runs 1 and 2 of Lot 1-81 (TSI-GSD 210) are currently on potency
t est .

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

Lots 18 and 19 of Rift Valley Fever Vaccine prepared during June 1964
at ;RAIR were potency tested in accordance with instructions contained in
the 26 March i981 letter from WRAIR.

. .%i-t Valley Fever (RVF) Vaccine Prepared at The Agouza Institute

Rif %'allev Fever Vaccine, Lots 52, 53, 60 and 63, prepared by The
A..KuL-- institute, Cairo, Egypt was tested and a report was submitted to

. .:v.'r 'acsne Stability Tosting

and L of Q Fever Vaccine (NDBR 105) were potency tested after
• o~t, at -20°Q fox .nine vrears.

*. -' ed C:'ungu-va Vaccine Safety Test in Rabbits and .'ice

r ac-or- ri.C with inntructions received from USAMRIID safety tests
o7; att.nua ChI:-kungunva virus were performed in rabbits and mice.

. :'uaremla Viccln-e 'tahilltv; Studlies

-uiaar...... V-, c'ne (DRI -i) Lots 2, L; and stored at -20°Cfr
at !€r-ast 1, veir- w -,,e l.,otency t s .

K. RVF Vaccine L,,ve~coment

.nree strains of Vl' were conmoared for, growth in five cells available
in this laloratorv. Each --f the viruses v'elded similar titers in all cell
lines, however the lnteibe virus hiarvest >~d the lowest titer and the 77501

* viruc the hihest, the SA-7c was intermediate. The S2501 RV- v'rus was
:,asseu "n oert'f'C FR L-? cells for a :',roduction seed and testIng is in

rcor,-s tc. cert ;v 'oe e for vaccine renaration.

.......................... ..-........ -: ~~~~~~~~~~~~~~~~. . . ..-.-.'..... : ........... ,, " ,,-- .----- ,'.--...........- ........
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L. FVF 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 aL challenge virus, 42-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 RVE virus. Rabbit antisera (TSI-GSD 201 Lot 3) were also pre-
pared using live, Entebbe strain, RVF virus as the immunogen.

N. HA Antigens

'ne lot of EEE, Lot 1-81, HA antigen was prepared and dried and one
lot of WEE 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 shioped to Dr. Shope.

0. Dengue Antiserum
P 3

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

F. Drug Screening Program

Virus stocks were prepared and assays established for the four viruses
to be used in drug screening. Mouse protection tests (MPT) were performed
against RVF (Entebbe strain) virus with 13 of 15 drugs received from USAMRIID.
One !-M was conducted against VEE (Trinidad strain) virus using Lv 122771.
PlaqCue reduction tests (PRT) were completed using RVF virus and 14 drugs.
The sane test was used to test 21 drugs against VEE virus and 13 dru's
azains- 7ichinde virus. One yield inhibition test (YIT) was performed
using Aromid-S against RVF virus. The OCT-541 strain of JBE virus was

standardized.

:-L- ::,......... .-.... ..............--..... ....... .... .. ..... *.- . .. .. *: .::: *:-
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Q. Korean Hemorrhagic Fever

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. Production of diagnostic
reagents in support of the KHF program began and continues. One lot
of rabbit antiserum was prepared.

R. Immunization Program

Seven new employees were immunized with Q Fever, RVF, EEE, VEE and
WEE vaccines and six received Tularemia Vaccine.

0

0

0

0'" '
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Foreword

The authcrization for the work contained herein was auth~orized under
Contract No. DAMDI7-78-C-8018, titled, "Development of Special biolo;-ical
Products".

This annual report covers the period of January 1, 1981 through
December 31, 1981. In conducting the research described in this re~ort,
the investic-ators adhered to the "Guide for the Care and Use of LIaboratory
Animals of the institute of Laboratom' Animal Resources, National Pesearch
Counicil (""HEW P ublication No. (NIH) 78 -, eved17)
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Tissue Culture
I

I. !-,troduction

Two production lots of FRhL-2 and one of MRC-5 were stabilized and
frozen tnis year. A new production seed for MRC-5 was processed at
Pass 14. Two production seeds (i.e. PI and P12) and one 1roduction lot
of Aedes albopictus were prepared. Five cell lines for use in testinr
(i.e. Vero Clone 008, CER4, PKI5, Bovine turbinate and S-549) wert added
to our inven-ory during this period. Four lots of MRC-5 ,lus a partial
lot were depleted by shipment to USAMRIID. The PPLO laboratory was moved

to larger Guarters in Suite 3 to handle the increased level of work.
A total of 3409 amps of frozen cells were processed.

rT--ocess Studies

A. Production Cells

i. PFRhL-2 Diploid Cell Line

Two production lots of FRhL-2, Lots 26 and 27, were 7remarec

.r ed as summarized in Table !. The chromosome analyses are shown

total of 80 amps of FRhL-2 was used for viral seed prearat*ons

snitrstr oce,res.

ngation into a possible contamination of Lots 19 and 20
w-7 a',de m, recovering one amrule of each from toe h" -, . _tc± file.
-iom te cultures passed in primary duck or LLC- cells, su -
: n- embDrvcnated eggs or suckling mice and then subDassed aa In" on

-"-,ra not im,!icated either lot as having a contaminant.

.;' !a:."Chtck F.brvo Ceils

A total o- L" ling :u.tures were orepared for a sxth

st c -8 L VEE vaccine. Several small batches of CEC were pre-,ared for

3. '.:C- [l bloid Cell Line

*,l - n was comleted on Lot 12 c(lls as shown in 'a',.... ~- .. . ,_ s sF . -as7h _. c.-tom a'a~s~ isKien n tl h A new ,,c<. , (P32) was
iveni-er(T o "I

:.e::: t.: i,2 am ules costalning I x ±0l cull," a" 90 tvern \ .... y were
s se' wa- u:sed ts initiatc a rew -:rolucuton lot to Pe

6:."'=< e:a ' 9

"6[

.. .--
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One uncertified lot (#14) was processed and 450 amps were
shipped to USAMRIID for experimental use. Processing and limited testing
data on this lot are summarized in Table 5 . In addition to the above,
659 ampules of various lots were shipped to USAMRIID, depleting Lots 5, 6
and 7 and -art 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 positive PPLO 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 is in progress.

Production lot 2 was initiated from PS2, to be harvested at
Pass 14 by using additional 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 14, 16 and 17.

Shipment of 10 amps of PSI was made to WRAIR for testing and
25 am7s were used in testing and production.

5. Primary Duck Cells S

One lot of primary duck cells (PD2) was prepared from Spafas
duc eggs (13 day). A total of 339 amps, each containing 145 x 106 cells
at 72 percent viability was produced. The cells passed tissue culture
safetv, oulk sterility, TB and embryonated egg safety tests. However,
the cels did not sheet well and did not maintain well. We believe the
use of Reheis enzvme at 0.025 percent was too strong and depleted the
harvested cells of vitality. This lot will be re;,laced.

B. Test Cells

1. Vero Clone 008 0

This line was processed into 444 ampules at P26. Eich
am: contains 10 x 106 cells at 93 rercent viability. Sixty amnTs wrcsen~t to :x;,, . ii,, p.

CER4 cells were frozen at pass 17 (78 amps) for use In an
curve expesiment. Eight amps have been used.

3. .hil (CCL 33)

This cel was passed and frozen (10L amps) at '1 3 sor, ut>o

. . : . : : : :.: :: _ ... _. _ .. , -. . .. . .. .. . . .. . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .



in BVD virus testing. The frozen ai , were checked by Dr. Van Deusen
at Ames and found to be adventitious-agent free. S

4. Bovine Turbinate Cells (CRLl390)

A small harvest of these cells was made at P24 (104 ams).
These cells, grown on horse serum are for use in BVD virus tests. A
summary of preparation is given as Table 6

5. A549 (CCL 185)

A549 was processed and frozen at P81 for use in KHF virus work.
Preparation is shown in Table 7

6. Miscellaneous

Small numbers of amps of KB, LLC-MK2, RK-13, Vero and BHK21
were used for safety test and assay purposes. These cells are usually main-
tained in continuous culture or are restarted from monclavers frozen
in-sstu.

A new lot o: serum (130319) which was certified B.'D-free
by Dr. >clurkin of Ames was obtained from Sterile Systems to re:9.ace, bottle-
for- ~:tle, Lot g100277 which was contaminated with BVD.

One fermentor (3 liters) Vero cells grown on C;'tornchres
was infected with EEE virus hut the yield of virus was low. Some of the
cells on the spheres became detached during rinsinF, prior n
This may have contributed to the result.

C. Eauipment/Labora-rv

1. Cozzoli Ampule Filler-Sealer

The Cozzoll ampule filler-sealer was used for three cell
production runs. The efficiency has increased to 95-98 percent good seals
due to exp.erienced handling. Remaining to be added to the systemIs a
device (either magrnetic or physical movement) to maintain the celi in
homosenous suspension Iuring filling.

uL, lboratorv was moved from Suite 4, small 0aic~storv to
, m . t.e A,- . As soon as a laminar 1cc -ood, incubator,

'r Cr * water bath and microscore are obtained*, work on

co: ,-- an be instituted on a -C .- ias is
4c! ,r, i r-t r a

• . .
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iIl. Cull Inventory and Use-1981

The inventory is given as Table 8 , showing our current stocks. A I
total of 1179 ampoules were shipped and 214 were used here for testing and
seed :,reparations. A total of 2530 amps for vaccine work and 879 amps for
testing were produced during the vear.

!V. Conclu.sion
3

We have increased the efficiency of testing somewhat this year with
personnel gaining more experience. A few problems with mold contamlnation
occurred which, in all probability, was caused by a contaminated water
bath. We are currently using Wesccdyne in the baths to aid in this problem.

Liqouid nitrogen freezer space will become a problem in the coming I
year as additional cell types come on stream and inventories are built to

a reasonable level.

Problems with SPATAS duck embryos in producing good, vi'-e cells
remain. We will concentrate on this problem in the near future, as well as
ieveloping a standard method for preserving primary CEC, as time allows. S

S l

. . . . 4 "-.. . . " - .". -. . . . . . .. " - - - i' - --' . . . . . . ..
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Table I

Preparation and Testing of FRhL-2 P16

Result
Item Lot 26 Lot 27

No. bottles harvested 719 959

Surface area (cm2) 107,850 143,850

10
Total cells (x 10 0 ) 1.4 1.2

2 5
Cells/cm (x 105) 1.3 0.85 s

No. amps 535 768

Cells/amp (x 10 ) 26.8 16.04

Viability (%) 91

Sheetability -- 1 amp - 10 x 75 cm2  3 days 3 days
i amp - 10 x 150 cm2  4 days 4 days
1 amp - 850 cm 2 roller 4-5 days 4-5 days

Bulk sterility Sterile Sterile 4

2 week-hold of 1-2% cell sample after harvest Normal Normal

30-day hold of harvest fluids Sterile Sterile

PP LO Negative NP Farive I

Hemadsorption: cells from sheetability Negative Negative
2 week-hold-harvest cells Negative Nefative

M. tu'berculosis (Lowenstein-Jenser.) Necative Neative

Tissue culture safety -- a) RK-13 Passes
b) CV-l , subpass Passes Iae
c) RC-T asses 7as
d) CEC J S

e) -,. ? & subca Facs SCs

Egg safety (allantoic) s a se C

Tumorigenicity (newborn hamster/ALS) -s

Ya ryo og )-. Ie o "-,-.

.\ . . •
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Table 2

Chromosome Analysis on Two Lots of TRhL-2 (P17)

No. of chromosomes Lot 26 Lot 27

(no. of cells)

40 5 3

'41 8 5

42 86 92

43 1

4

".v~o ljy 1.6% 1.0

Alerrat ion %7%

Tctal No. Cells CountedJ 100 100

MdlChromoEome No. 42 14
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Table 3

Preparation and Testing of MRC-5 P23 Lot 12

Item Result

No. bottles harvested 952

Surface area (cm 2 ) 142,800

Total cells (x 10 1) 1.6

Cel-s/cm 2 (x 10 5 ) 1.1

No. amps (automatic sealer-15% reject) 765

Cells/amp (x 106) 20.6

Viability (%) 92
2

Sheetability -- 1 amp - 10 x 75 cm 3 days

1 amp - 850 cm 2 roller 3 days

i amp - 2 x 850 cm 2 rollers 5 days

Bulk sterility Sterile

2 week-hold of 1-2% cell sample after harvest Normal

30-day hold of harvest fluids Sterile

PFLO Negative

Hemadsorption: cells from shectablilty Negative
week-hold-harvest cells Negative

4 M. tuberculosis (Lowenstein-Jensen) Negative

Tissue culture safety--a) RK-13 Passes

h) CV-l + subass Passes
c) FRhL-2 'asses
d) CEC s

I
Egg safety (allantoic) asse

Tumorigenicity (newborn hamster/ALC) passes

aryologFy Cor)a Iloc -

~~~~~~~~. ..,..............'.......................-......-...,.....F-........}, ,.........-.- .............- .......... ... .....



Table 4

Chromosome Analysis on MFC-5 Lot 12 (P2'4)

No. of Chromosomes No. of Cells

45 7

46 93

Polyploidy 2.8%

Aberration 6%

Total No. Cells Counted 100

!-o-'-l Chromosome No. 4~6
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Table 5
Preparation of an Uncertified Lot of MRC-5 (Lot 14)

No. of Surface

Day Passage 150 cm2 Flasks Area (cm2 ) Condition

0 18 3 450 Antibiotic-free

5 19 9 1,350 Antibiotic-free

8 20 27 4,050 17 cultures
antibiotic-free

12 21 81 12,150 Antibiotics present

15 22 243 36,450 it

18 Media change 243 36,450

21 23 729 109,350

26 Harvest 719 "* 107,850 "

Harvest: Total cells 1.39 x 1010

Cells/cm
2  1.3 x 105

Freezing: 463 amps at 30 x 106 , 96' viable (heat-sealable-plastic)

Testing: Bulk ster Ility: sterile
*2 week hold-10 cultures: normal morphology

Hemadsorption: negative
Sheeting: 1 amp sheets:

20 x 75 cm2  3 days 20 x 150 cm2  Q;

l0 x 75 cm2  2 days l0 x 150 cm2  3 !.rys
5 x 75 cm2  I dav 5 x 150 cm2  ,. .-

PFLO: Negat"v.
TB: Nega! ire
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TaLble 6

Preparation of Bovine Turbinate (CRL 1390)*: Cells for
Use in Testing

Passage Surface Area (cm2) Day Comm(- n-t

19 75 0 MC on days 1,2 ,6,11,14

20 150 20 IMC or, day 26

21 300 28

2 2 900 36

2 3 2700 43

24 8100 50

7800 E57 1 a V eS

NcO. cll mS 1~ 4

81x 1c),

o -c.r. -m: ' 2c! ., e suu .

hhh.
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Table 7

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

Passage Surface Area (cm ) Day Comment S

78 75 0

79 375 7

80 2250 11

81 6750 15

18 Harvest

No. amps: 148

6
Cell- 11 mIvlail.y: 8.3 x -C 97-o

3

. .

• - . . ° •
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Table 10

Final Container Tests on Six Lots of C-84 VEE Vaccine.
Iracoivated, Dried

DataL-

Lot N... r/ Residual Moisture Potency o. " s
ruN Number Formalin (%) LH (%) (7TSO ml) Dr~e L

C-84-2 1 0.005 6.85 0.26 0.02 1227
2 0.006 6.90 0.35 0.008 820
3 0.006 6.90 0.28 0.017 467

1-34-5 1 0.005 6.70 0.25 0.006 1732
2 0.006 6.73 0.20 0.007 978
3 0.005 6.68 0.18 0.009 987

-- 0.005 6.34 0.24 C. C4 LuL 1875
2 0.005 6.72 0.23 0.04u 132

J. 006 6.70 0.21 0. 031 925

- 0.015 6.90 0.29 0.011 1834

0.0014 7.14 0.23 .C010 282
3 0.006 7.03 0.22 0.011 022
4 O.008 7.13 0.20 4.013 479

7-- 1 0,003 6.65 0.26 Nect 10,e r38

0.003 6.75 0.27
0. 003 6.90 0.98 7,5
0. 003 7.11 0.07

-8-l 0.005 6.88 0.38 Nc, Done 177
2 0.005 7.05 0.8"
S6.045 6 .22

-nc tests were doc on each r! rsults sa.ifactor' 1 t j- :::,

21: standards of 0FF 1: e 'tv

-oe.av- rmincd by 1-roi"- ari 1,'sis o-. curv."'or' in an atn-,::ti,-- or:
it::.~ne ;gs(2 ,dose: ... , 0. olm) with T il;dad s ha1> nge.

Ii U /S Ial"

a: (;  ) dried 2! ml/vial

7 , 1)t , C: :est Ond E:, .0]:e CiF -:.'-_. r. ot..n, :et,, on ,,u. ... p ave E[ value- of .01 r . ...

". . . .ii-... .¢ .i. .-.. . -.--. v -.".....-. . ....". . . .
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VEE Vaccine Potency Testing

I. Introduction

Lots C-84-1, C-84-lA (MNLBR 109), C-84-2 Run 1 and C-84-3 Run I
(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 6
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 ii 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-IA 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 I had the least potency by
survivti rates (3/6) in the group given vaccine diluted 1:25 and a 17%
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-84-3 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-84-4
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%-20o survivors
while the other 3 vaccines usually had from 80-100% survivals. The percent
serological conversions, and amount of vaccine required to protect guinea
pigs from death by probit analysis and Reed . Muench also 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 is in
progress.

I -

-.0'
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Tab~le 11

VEE Vaccine Potency Testing

Serological
Conversions bh

VEE Va,:c-ne Survivors/Total Immunized HI from Guinea Pigs G-iven
with Vaccine Dilutions at Vaccines Diluted 0

1:5 1:25 1;5 1:25

.~tC-S4-1 6/6 6/6 6700 500%

Lot C-SL,-lA 6/6 5/6 67% 0%,

Lot C-SL-2 Run 1 6/6 3/6 17% 0%

Lo --- Rr.I6/6 5/C,
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WEE Vaccine Develo.ment S

I. Introduction

Three WEE virus isolates were evaluated for vaccine anticens. issu-
culture passages in primary CEC of these viruses did no: sroduce- oCtent
vaccines, however, one of the viruses produced potent inactivated vj.ccz:ne 0
following one passage in chicken embryos.

The egg passage seed virus was used to produce a 25-liter lot cf
vaccine. This vaccine has been shown to be a safe, potent, :nac<,te
preparation. The seed virus is in the process of being certiflod.

One lot of WEE antiserum was made in rabbits for use in certification
of the viral seed.

II. Comnarison of Three WEE Viruses for Vaccine Seeds

Three WEE viruses isolated at Fort Collins, Colorado. from cr.,Squitor
were received from USAMRIID as first passage tissue culture fluid (certified
chick embryo cells). A second passage in certified CEC was (1c:e at T~e
Salk Institute-GSD and the terminal dilutions were stored for Ie n n further
:assages.

The third and fourth passages were made in CEC using a 10 dilution
of the ;receding passage. inactivated vaccines prepared at tnfcur-"

3assage were impotent in the mouse protection potency test as show n
T.able 13

-7The terminal dilution of virus CY-88. 10 . was ised to "oc a e t--aY .
crick, embryos (SFAFAS) by the yolk sac route. The 10- d'utnr ths
irus fluid killed seven of nine emtrvos ir 24 hours and ihe :-r-7 t

embryo suspension prepared from the embryos had a titer cf 12.
CEC. The data as shown indicate that the eP arsaie incre. 'ter
102-fold over the CEC third passage. An inactivatced va:Xn- :s,:-d
ir; CEC at the fourth passage with the embryo suspension wa.v C' in e
mouse protection test.

i1i. WEE Vaccine, Lot 1-81

T .ick emfrvo suspension virus C..9 (P3) was used . - , : er
cttles (35% cn) at a dilution of 0 - .c.'r (YC0I C.Oi) . "va:2"--fve

liter of virus fluid (M-199-2% HEA) wa- harvested from 189 .1
a- 2L hours rost infection. The virus fluid was inactlvat. '.J 0.25 :,erccn:

• .. .. -, . - .- . ,.. .,' . .-- .-. .: ' - " .-"-" i •0



torma 7rn. Tests for residual live virus in sucklinj-, Tni-ce oL the LsevQen-da\' fluid
fhowed- t he )resence of live virus. The formalin concentr-i-ion was incre'lsed
to 0.1 percent with addit'OIonal incubation at 37oC. The retef-ts for li*ve
virus: were nerLative after this ;procedure and the vaccine was ree-re

Tetng of Lot 1-8 (Ml CSD 210) is summarised in Table 1 . The
two -~runs viie aciewtgood potenTcy.

7!17 Zers-ificzit on of WEE: Vaccine Seed Virus

.n assage historv of the CML4884 WEE virus is outlined in Tab-le 15
, .e chick emb11ryo tissue suspension virus has been identified as WEELLi;

a knwr.speic antiserum~ against the B-11 virus strain. The seed virus

is free of bacterial contamination.

te.-t for possihle adventitious agents is in progres s.

:5CO53IO c": Vlrus Antiserum

' :n-o;n t~seculture ;:esrtinof the 1B-lI stra :n of- ".: ~us
wcid saciae into sc~~Smice (3-5 davys) IC and the Jn.*ectec,: L:i
t ss e :.arves-t-ed at 146 nours. The 10 percent triturated tsu u:eso

-n-:u.ClI1ated nte 12 rabbi -ts by the !M rocute (0.5 ml cneachtiI)
Tw Fes rvenj at a two week T-terval and the rabolts w suiate

-ro~e later.

1t00-ed rabIt sera was Fi- ;red and 1,~-re 17~ lC2,

-*- tet-Ss In Vero and CEO isu cultures failed to ,;now tii- 're-snce
2 5 In the reconstituted antiserum. The aniti rj wil 1, e

i.eutralizat on of the se~d vi*rus 111 a3 sero Cr s

Scriggi-itIT.in*, -J2 I on titer of t L s ed-"C a:.' :7 00.
The u u reduction neutralization t iter is 1:2048 (HP*s~~'.)
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Table 13

Comparison of Three WEE Viruses as Candidates for Vaccine S

Seeds

"assage Growth I(oF1 C)L

tate N. Host Time (hrs.) CPE (%) PFU/0.5 ml EL5 0 ,ml L

- . 7'L00 2 CEC 36 10 6.98L --

3 CEC 25 60 7.90 --

4 CEC 24 10 7.75 0.42

2. 7--944 2 CEC 44 20 81--

3 CEC 31 30 7.04 --

4 CEC 24 10 7.81 >0.50

3. - 4 2 CEC 44 10 8.1k- --

CEC 25 60 8.64 --

4 CEC 24 10 6.95 >0.50

3 gg 24 -- 10.73 --

4 CEC 24 60 C.87 0.02

--i at.e::e with first pass CEC tissue culture fluid received from USAF.ID.

21 .

- :r-orC one E EC z:lauue met'.o .

-etermined in weanling mice that received two doses of vaccine I-' (0.5 wl/dose)
anal.an with live WEE virus, strain B-Il, IC.

J -----:- of the terminal diluticn fluid. For seeds 1 and 2 this was 10 ceed 3 was 10 - .

emrona s inoculate in the volk sac with the termal dilutor c c 2 a s

ih - tite. given ir that for an emLrvo susp ension from eg7-- tnat rece'ved i0 -1
0!c: o s.

:: :: :: : : :: : : :: :: : 2 : - : .. . . . . : : . , _ , . .. ..- .- .. ., _. -_ .. -_ _, _ . . _ . , _ . _ .- ,. , . .. .. , _ ,- . _ -_ .. . .- -
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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

I Two week hold-control cultures Normal

Hemadsor:ption-control cultures Negative

Tnfectivity: CEC O-9. 5/ml

Suckling mice lO-10- 0 /ml

lotencv (g. pig - ml £D50) 0 .0 08L'

Residual live virus (suckling mice) Negative

Freeze-dried vaccine (2 runs)

Bulk sterility Sterile p

inal container. sterility Sterile

General safety (g. pig/mouse) Satisfactcry

pH 6.9

Residual formalin 0.006% (Run 1)

0.012% (Run 2)

Residual moisture 0.34 % (Run 1)
0.29% (Run 2)

Potency (ED50 ,ml) 0.005 (Run I)

0.004 (Run 2)

Lot 2-74 USANKIID was 0.008 for comparison.

. . .. . . . . . . . ..- ..::.:



~~u~ajeHi~~rvof WEE Vaccine Seed

mofi-:. MozK ui:9Prols Fort C cI IIn L 0

Certified CEC (Pool 28) USAMRII1D

CEC (SFAPAS MR-63) TS-0

320% Chick Embryo Suspension TSI-GSD*
(SPAFAS LEB-6)

Lot 1-81 Vaccine TSI-GSD

*':esTs to certify vaccine seed:

BS c ultrural1 - Negative

Strer- lity - Negatcve

I~ent itv P osit.cve 7cr WEE virus

-centl- ous
- In p-rocess

0

0
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WEE Vaccine Potency Testing

I. 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
irn guinea pigs by HI and protection followed by challenge.

II. Potency Test Results

Two WEE vaccines were potency tested, Lot 1-81 (TSI-bulk-liquid)
and Lct 2-74 (USAMRIID-final product). The results in Table 1C 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 b,, HI
converted serologically and the ED50 by the Reed & Muench gave identical
values of 0.008 ml.

Results of potency testing Lot 1-81 Runs 1 and 2 (TSI-OSD 210) are
shown in Table 14 with values of 0.005 for Run 1 and 0.0O0 ffor Run 2.
These t wo runs have been freeze-dried and constitute the final -roduct.

-" i~l-.. .... ..... .... .. .. . . -. ........... ........... ... .
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Rift Valley Fever ".accine (WRAIR)

Potency Testing

I. Introduction

Lots 18 and 19 of Rift Valley Fever Vaccine prepared during June 1964
at WFAIR were potency tested in accordance with instructions contained in
the 26 March 1981 letter from WPRIR.

II. Potency Test Results

Potency test results revealed that Lot 18 failed the potency requirements
established as 0.02 ED5 0  since it had a potency value of 0.093.
Lots 19 and the reference vaccine (Lot 12-2, TSI), on the other hand,
passed potency with values of 0.011 and 0.004, respectively. The challenge
virus contained 6000 MIPLDs0/7l and the reference vaccine gave a value similar
to those obtained in prior tests (0.004 to 0.007 ml EDso).

V

I

I
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Q Fever Vaccine Stafility Testing

I. introduction

Lots 2 and 4 of Q Fever Vaccine (NDBR 105) were potency test>: a, r

storage at -200 C for nine years.

1. PO"enC Test Results

Potency tests performed on Lots 2 and 4 of Q Fever Vaccine ( !C"i. ) 20,)

were completed.

Test results show that the two lots have )otencv values that have not

decreased during nine years storage at -200C (see Table 1" ).

4I

4I

4I

E)

II

ID

, *•. .

_. _. _ o . . .
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Table 17

Q Fever Vaccine Storage St.ability Potency
Test Results

(NDBR 105)

Lot No. 1972 1983

2 0 .2 3' 0.23

4 0.89 0.23

;:~.~.~/1 f vaccine required to convert serolo~gicallvy 50'0 of the vaccinated

r, nea -p Ps.
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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 USAMFIID June 12, 1981
and July 17, 1981 required safety tests to be done in suckling mice only.

II. Results

Safety Tests Performed in Rabbits and Mice During the First Quarter of
1981

A. Rabbit Test

Although one of the ten rabbits on test died two days after receiving
the vaccine, this animal died from acute colitis as ascertained b[ gross and
microscopic pathology and "it is unlikely that the vaccine had a direct or
indirect causal relationship to the colitis" as determined by the patholorist.
The rabbit test Passed requirements of 21 CFR 630.16 (a) (1) dated A 1rl 1,
1982 and a detailed report was sent to USAMRIID January 22, 1081.

Mouse Test

Although all sixty of the adult mice survived the safety test, 48
of fS suckling mice participating in the test died. A su:onor rom
carccrses of the suckling mice was capable of producing C!'E in Vern cells.

A dtaiied report was submitted to JSAMRIID >nrch 27, 1931 nctnF th: the vaccine
unjor test did not meet the reouirements of 21 CER 630.15 (,) (3) dated

I , 1980.

zafety Tests .e-crformed n Sucr,!ing Mice Dur'ng the Third ]uarter of
4 1981

Suckling Mouse Test

P oct'c .!ikung, va seed (26 May 1981) and Control cfoi 7rcouc:3on
'e<d( ?hiP passed the unofficial safety st. There was cni\' sunff'c>* ma:tr~l
.4. -o . e 13 suc1l;; mice with Iroduction Cr'1 Jnva ....: d

a. ) n :mcklin mice w'th Control for produc con see (2hik).
,.0! the two w- ei olservatcn ,erIod w'tTI -t oXc '_ ; of

rthe roduction seed (29 May 1 flat wcr>- ca, baliked
[m~r, i, .~iV aft n cculato .

. .. . .. .. . . ,r n
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Ch}:r~gna181 Fass I dated 7/10/81 and 191 Olutg7rowth
Lot 2-2 hrs 12/19/79 Dassed safety testing in. suck-linig mice. ir,
forma!nc- o' t-his tes-t each cf two grou 7s of twenty; 24 hour mlin ce- was
nocdlacciA, 0.01 ml Ic and 0.1 ml ip per mouse, with the abocve v~u~.All

4C suck6ling mice InL--olved in the test survived' the 14 da hsivc.scid
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Tularemia Vaccine Stability Studies
I

I. Introduction

Tularemia Vaccine (NDBR 101) Lots 2, 4 and 9 stored at -20 0 C for
at least 17 years were potency tested.

II. Potency Test Results

Testing showed no significant differences from previous values
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.

I

I

. . . .

S.~" .-.
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Table 18

Pasteurella Tularensis Vaccine, Live
Storage Stability Testing

(NDBR 101)

Mouse Mouse Da-e
Viable Count Virulence Protection of

Lot No. (per ml) (%) (%) Pre.aration

2 2.5 x 109 6.6 98 May 1962

3.0 x 109 20.0 99 M..av 19G2

9 3.0 x 109 12.5 93 June 1964

S

- :

.o

• °

-

S
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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 ZZ50i 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 preparation.

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 ,.a ratio of virus:
cell was less than 1:10. The actual MOI ratios from 1:100 to 9:100(except
ZZ501 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
medium.

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, ZZ501 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 yielded peak virus yield
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

Pi Certified FRhL-2 Cells

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

4

4
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FRhL-2 cells with Earles basal medium containing 2% human serum albumin.
Virus was harvested at 45 hours. The virus harvest was sterile and had

a titer of 8.3 logl0 in BHK-21 cells. Additional testing is in progress
to certify this seed for vaccine production.

S

S

S

. . . . . . . . . ".- - .- . .
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Table ~

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

Time-hrs.
Post -infection Vero CER-4 FRhL-2 BHK-21

(MOI) 0.01 0.002 0.02 0.01

(PFU/ml, log10 )

4 2.7 2.6 2.5 3.7

14 4.5 3.7 4.2 5.0

22 5.8 5.7 6.1 6.2

30 7.4 7.2 7.2 7.6

38 7.7 8.2 8.1. 8.6 (5%o)

46 8.2 8.2 8.5 (15%) 8.5

54 8.2 8.4 8.4 8.3

62 8.4 (70%) 8.7 (100%) 7.9 8.6

70 8.1 8.4 8.5 8.5

(%) =estimated percent of CPE at peak titer.
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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 RVF vaccine
potency tests previously conducted at TSI in the following respects;
the Zagazig 501 strain replaced the Entebbe strain as challenge virus,
42-dav-old mice were used, and one dose of vaccine was administered

instead of two doses.

II. Potency Test Results

Three lots of RVF vaccine (TSI-GSD 200) were potency tested. The
50 perzent effective dose determinations by probit analysis and the Reed &
Muench rocedure are shown in Table 21 and compared to previously reported

4 results. The one dose mouse test differentiates Lot 2-2 from Lot 3-1
but not from Lot 4-2. This is in contradistinction to results previously
repncrt for the two-dose mouse test and the human serologic response as
recor~edv eadors.

Tile us, Zagazig 501, used in the test system had an LD50 of
CO Cehallenge dose of 0.1 ml given intraperitoneally.

-. .. ... •.
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Tabl-e- 21 0

M.ouse Potency Tests on RVF Vaccine (7S1-21-, 200) vs.

Human Resr)cnscik

Mouse Protection Tests Res-,onse

one-dose 2-dose

Probit Anialysis RSCM rF5M x Titer

otunDay 10 Day 18 Day 18 Day 21 D a -,r 4

2-2 0 . 04L 2 0.008 0.012 0.004 1:160 5

3-1 0.013 0.019 0.025 0.005 1:48 5

4-2 0.004 0.011 0.015 2.008 1:80F"

-ne csmouse pro-.ection tests In 42 day old mou-se, twoD r-e -n
21Iay wea-,ilim0,s. 6mnresron.se d4ata frawn fro-. Meacors asreporte(

leiers (memorandlum, to the Ccmmand'er :SMTD 2' Novemier 81, Table Ia.
,- ae )

.m of . . . .. )6
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Rift Valley Fever Antisera

T. -ins uduct ion

Rabbit antisera were produced against inactivated 72gaz g and H1849

strains of F virus.

.:abhit antisera (TSI-GSD 201 Lot 3) were also pre red using live,
Entebbe strain, RVF virus as the immunogen.

II. .-ntisera Production

A. Inactivated Zagazig and H1849 (RVF) Strains

Formalin inactivated vaccines prepared from Zagazig and H1849

RVF visuses were used as immunogens in producing these antisera. Poth

viru,,:s were isolated from human sera and passed twice in FRhL-2 cells.
The second passage in FRhL-2 cells was used in vaccine preparation.
[udtc:le doses of vaccine given iv were used to immunize the animals :crior
tc Ex:;xguInat~on. Both antisera passed sterility testing- and had acceptable

A shipment made to USAMRIID consisted of 70 x 0.5 ml of Zwazig
and l-C x 0.5 m! of H18L9 (RVF) rabbit antisera.

eEnteibe (:,VI) Strain

Live EnteLle strain (RVF seed P185-A) was used to -,epare antisera.
~. abL is were niver. 0.1 ml intradermallv at each of two s-te and 0.? ml
su~cu',icous!,' at one site. Four weeks following inocui:.tion the

__ -e e exsaru'nated 1v cardiac p uncture. After croc-s'f. the
a a stelt potency testing by HI and examinaton .or residual

t 'nope at Yale Universitv received 50 x 0.5 m 'als a:, the
rema I-.er of the lot ( T SI - SD 201 Lot 3) consisting of "2.. x C. T is
was se-nt to 7TSAMRIID.

A dealeci protocol for production of the RtF antiserum S ra's t
was sert to 'JSAMRIID September 11, 1981.

S

. .
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HA Anoiiens

I. Intro uction

One lot of EEE, Lot 1-91, HA antigen was prepared and dried and one
lot of WEE HA antigen (Lot 1-81) was dried. Safety testing in suckling mice
remains to lie done. A total of 504 amps of %V- HA antigen (Lot 2-80) was

oi;ed to D.Soc

I. oces)ing

A. EEL Antigen, PE6 (sucrose-acetone extracted suckling mouse brain)

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

B. WEE FLA Antigen, B1I (sucrose-acetone extracted sucklin, mouse brain)

Freeze-drying of this lot was comnieted vieldins 50 vials as Lot
i-di w'bh a titer of 1:1024. A total of 216 amps of Lot A-72 was shre,"

to UYF:,MEN D.

C. VY" HA Antigen, Enteb Ie(sucrose-acetone extracted chInaoe !'vet)

..ve hundred and four (504) vials of Let 2-80 were ir.e'd to

,. "."ZK , is~ Jen

h~r~nt c 215annsof Lot I-So was Mace to CM..S

-: . r" a.-' Tnventor,,v

.h.tvcntorv ano status is gs'ven as Table 22
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Dengue Antiserum

I. Introduction

Dengue, type I virus, Hawaii strain, received from Dr. Shope at

the Yale Arbovirus Research Unit was passed in suckling mice. The S
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 subcutaneously at one site. Four weeks after inoculation,

sera samples were obtained from the rabbits and tested by LIII. Sera from
4 of the rabbits 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 tio. 1

Ls on hand.

-

.

-!

S .

.S -.
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Drug Screening Program 0

I. Introduction

Virus stocks were prepared and assays established for the four viruses
to be used in drug screening. Mouse protection tests (MPT) were performed S
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-541

strain of JBE virus was standardized.

II. Results

A. Virus Stocks

Virus stocks were prepared against the Trinidad strain of VEE,
Entebbe strain of RVF, Pichinde and the OCT-541 strain of JBE viruses.
Assav were then established using these four viruses.

B. In vivo Testing (MPT) 0

1. RVF Virus

Results of mouse protection tests using RVF (Entebbe strain)
as the test virus against 13 of the 15 drugs received from USARIID are
shown in Table 23 . Only enough material was received to perform in
vimro tests on drugs RIK-15 and RKR-244. They, therefore, will be excluded
from in .ivo 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 ieiher toxic nor effective at this concentration. Pvrazofurin (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-S was not toxic for mice at 100 mgms, four unexpected deaths occurred
in toxicity controls given 27 mgms of the drug two days after the course of
* reatmcnt was completed.

The use of RA 114 caused a 10 day delay of death after challenge
in twof t ten mice treated with 100 mgms of thc drug and challenged with
>100, Ls'5

t s of RVF-185A. A!l 10 mice given 25 mgms of RA 114 durinFg treatment

died 3 days post challenge. RA84 had 20% survivals and delay of Geath

in the remaining mice @100 mgms. RA-98 showed a delay of death. The
most -promising drug tested was Ly 122771/2 since all mice (controls and

*D

< K . . . -*.. . ** . - ~ -~ . . . . . . . . . . . .
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challenged) given either 100 or 25 mgms survived the 3 week observation

,eriod. These results were fortified by testing the drug against RVP by
plaque reduction and noting its effectiveness (Table 24 ).

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 treated

mice given VEE died on the same day as the animals in the back titration

receiving the challenge dose.

C. In vitro Testing (PRT)

1. RVF Virus

All 15 drugs were tested against RVF by PRT. Of these only

two demonstrated possible toxicity at the 500 pgm level; Pyrazofurin,

reported previously as being toxic in mice, and Ly 122771 that resulted

in equivocal toxicity.

Table 24 shows the % reduction of RVF plaques at various
concent rations of drugs. The most noteworthy drugs tested were Fvrazofurin

(Lilly), AR 20613 and Ly 122771 (Lilly). The first two candidates inhibited

u 100% @500 ogms and approximately 35% @100 'pgms. The latter,
which wa also effective in protecting mice (Table 23 ) was h% far tlie
most -romising drug tested to date by PRT with 100% reduction @25 Pgm

* oncenmration (Table 24).

S

2. VEE Virus

All 21 drugs were tested against VEE by PRT (Table )

arug \-197 was the only drug to show possible toxicity a- the '0 w'rm
level. E;ght of the drugs, totally ineffective, showed no reduction of

1 500 Ljpms. Eleven of the drugs that showed some eff.octiveness
against VEE reduced plaques from 20% to 100% at the 500 ijgm level. 7he
two most effective drugs against VEE in the PRT, Atromid-S and RKR-244,
were able to reduce plaques 100% 9250 jgms and 41% 010 vigms with the first
drug and 100% d!250 ugms and 32% @10C egms with the latter.

3. 1ich'nde Virus S

The thirteen drugs shown in Table 26 were testec a ainst
hdevir'us - year. In this series of tests only P10 F', ) w.... toxic tN

at ' gm. The three drugs that showed the most :rcmis, ayiinut

• ," .-.-. °.-. • .
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Pichinde virus in the PRN were AR 20613 (WRAIR) with reduction in plaques

of 100% @500 Vgms and 50% @100 pgms, Ly 122771 (Lilly) with 91% reduction

@500 Pgms and 70% @250 pgms and Ribavirin with 100% reduction @250 pgms

and 52% Q100 pgms. Four other drugs showed plaque reductions to
lesser degree and six drugs showed no reduction.

C. In vitro Testing (YIT)

1. RVF Virus

Atromid-S, the only drug tested by the YIT, inhibited 57%

of the plaques @500 pgms and none @100 Wgms.

D. Miscellaneous

1. The 0CT-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.

S

S
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Table 24

Drug Screening Program 5

In vitro Plaque Reduction Test - RVF

Drug % Reduction Toxicity 3

Nafenopin (Ciba) 62% @500 1.gms Not toxic

Atromid-S (Ayerst) 38% @500 pgms Not toxic
S

Licrvsone (KK) 73% @500 pgms Not toxic
34% @ 25 pgms

Pyrazofurin (Lilly) 100% @500 jigms Toxic 1500 ugms

35% @100 pgms Not toxic ,250 jigms
S

L. 122771 (Lilly) 100% @ 25 ogms +/- toxicity

68% @ 10 pgms @500 Ligms

RB-I0E 56% @500 Pgms Not toxic

*No reduction @500 rgms Not toxic I

50% @500 igms Not toxic

-22-2 @500 rgms Not toxic

RV -3 29% 500 pgms Not oIc

.,2&--3 100% 0500 Wiums Not - :c
36% 25 gms

2 5'-I,' 25% @J00 gms Not tox.ic

v' 2''2 *No reduction @500 pigms Not t'xic

"N 1 "'o reduction 0500 pgms Not toxic

Fihav-rin 50, 0500 wi-ms Not t-oxoC

z
" u added one hour before virus.

' o.
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Table 25

Drug Screening Program

In vitro Plaque Reduction Test - VEE

Drug % Reduction Toxicitv

Nafenopin (Ciba) 66% @500 igms Not toxic •
58% @250 iigms

Atromid-S (Ayerst) 100'0 @250 gms Not toxic
41% 9 10 vigms

Licrysone (KK) 100% @500 Igms Not toxic
50% @ 10 'gms S

Pyrazofurin (Lilly) No reduction @500 pgms Not toxic

Lv122771 (Lilly) 76% @500 '4gms Not toxic
48% @250 pgms

AF2C613 (WP) 61% @500 'gms Not toxic
51% @250 pgms

PA-i 4 No reduction @500 pgms Not toxic

No reduction @500 hgms Not toxic

-- No reduction @500 pgms Not toxic

- No reduction @500 'gms Not toxic

100%, 500 PFms Not toxic
72% 0250 '<ms

620% 0500 hiems Not toxic

}-. 36,% 5 500 w'ms .rot toxic

2 25 0 'pgms

89% 0,500 IJFms Not to-.:ic0
28% 0 10 wgms

.2% 250 ugms 'ovvc __00 Jm.
20%o 0i 10gms

No reduction @500 nrms 17ot tLx~c •

T,* _.'{ No reduction 500 nFms Not toxic

RK: 15 No reduction 0500 Ts Not toxic

-,44 100% @250 ms Not IO-ic 0

32% 100 tigms

All drug? added n hour b',eore virus.
Cnt nued ------

1

* - . .. -~ - X.ffl. ~ L 2 . * '*1
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Table 25 (continued)

Drug Screening Program
In vitro Plaque Reduction Test - VEE

Drug % Reduction Toxicity

* Drug

Ribavirin 62% @bOO jigms Not toxic
29% @ 25 igms

RA-98 26% @500 vigms Not toxic
15% @100 ogms

All drugs added one hour before virus.

.- . ................... . ,.. .. .... .. . . q
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Table 26

Drug Screening Program

In vitro Plaque Reduction Test*~ Pichinde

Drug % Reduction Toxicitv

feoin(Ciba) 48%0 @250 Pigms Not toxic
29% @ 25 igms

AtromiJ'-S (Aycrst) No reduction @d25C pgms Nlot toxic

Licrysone (KK No reduction C@500 p~gms Not toxic

r , -rozorurin !Lilly) 66%a @250 vigms Not toxic
2600 @100 pgins

.L-,-22771 (Lilly) qlO% @,500 pgmns Not toxic
7O @ 2 50 l4gmo

AF120613 (WIR) 10 0% @500 p1 rno Not toxic
51% @100 igms

-~14 No reuuction @5I00 ;rns Not t oxic

NC reducti~on tj500 wIms t>i

No -A uction ,@00 pgms Not t oxi c

Fl 1261 10-n oxic @500 LIFMs

-F r A-rcNo oxic

22. 24 ~ ~ ~ ~ 17- re Uuctl-:o 2500 ~rs.c oi

. Hsav4r'n 1.00% Q1250 ug'ms Not tcxic

.'.1 ~oo$3d:~c~onf- hour befo-re %-'rus.
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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"
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
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

I
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250 ten-spot FA slides Reoviruspolyvalent 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 A549 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 A549 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 A549 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.

I
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Immunization Program

I. Introduction

Seven new employees were immunized with Q Fever, RVF, EEE, ViE 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 erythema was dropped B
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 emplovee
not present during immunization against Tularemia, completed the full course
of immunizations. S

Five of the 7 employees had significant levels of Protectivc antibodies
against VEE as measured by PEN.

All seven had acceptable titers against RVF by PEN.

S

* I •
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