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Seymour J. Klebanoff and Robert W. Coombs
Department of Medicine. University of Washington. Seattle. Washington 98195

1. Abbreviations used in this paper CGD. chronic granulomatous dis­
ease; MPO, myeloperoxidase; TC1D. tissue culture infective dose.

We have previously reported that the cell-free myeloperoxidase 

(MPOJ'-HjOj-halide system is viricidal to HIV-1 and that 
H:O2-generating Lactobacillus acidophilus can provide the 

HjO2 required for this system (I). Since lactobacilli and peroxi-

J. Clin. Invest.
ff The American Society for Clinical Investigation. Inc.
0021-9738/92/06/2014/04 $2.00
Volume 89. June 1992. 2014-2017

A preliminary report of portions of this work was published in abstract 
form. (1991. Clin. Res. 39: 360a).

Address correspondence and repnnt requests to Dr. Seymour KJe- 
banoff. Department of Medicine. SJ-10. University of Washington. 
Seattle, WA 98195.

Received for publication 4 November 1991 and in revised form 3 

January 1992.

Viricidal Effect of Polymorphonuclear Leukocytes on 
Human Immunodeficiency Virus-1
Role of the Myeloperoxidase System

Myeloperoxidase (MPO), H2O2, and chloride form an antimi­
crobial system in neutrophilic polymorphonuclear leukocytes 
(PMN) effective against a variety of microorganisms. Normal 
human PMN, when stimulated with phorbol myristate acetate 
or opsonized zymosan, are viricidal to HIV-1. The viricidal 
effect was lost when chloride was replaced by sulfate and was 
inhibited by the peroxidase inhibitor azide and by catalase, but 
not by heated catalase or superoxide dismutase, implicating 
H2O]. Stimulated PMN from patients with chronic granulo­
matous disease (CGD) were not viricidal to HIV unless H2O2 

or glucose oxidase (which generates H2Oj) was added, and the 
viricidal activity of H2O2-supplemented CGD PMN was inhib­
ited by azide, implicating endogenous MPO. Stimulated PMN 

from patients with hereditary MPO deficiency had decreased 
viricidal activity unless MPO was added, and the viricidal activ­
ity of MPO-supplemented, MPO-deficient PMN was inhibited 
by catalase, implicating endogenous H2O2. The data suggest 
that when PMN are stimulated, MPO released by degranula­
tion reacts with H2O2 formed by the respiratory burst to oxi­
dize chloride to a product (presumably hypochlorous acid) that 
is toxic to HIV-1. Our findings raise the possibility that this 
viricidal effect of stimuhted PMN may influence the host de­
fense against HIV-1. (Z Clin. Invest. 1992. 89:2014-2017.) 
Key words: neutrophil • chronic granulomatous disease • heredi­
tary myeloperoxidase deficiency • AIDS • hypochlorous acid • 

HIV

Reagents. The lymphadenopathy associated virus-1 (LAV-1) strain of 
HlV-l, kindly provided by Genetic Systems. Seattle. WA. was propa­
gated in CEM cells (Genetic Systems) in RPMI-1640 (Gibco Laborato­
ries. Grand Island. NY) containing 10% fetal calf serum (Gibco Labora­
tories). 50 U/ml penicillin, 50 Mg/ml streptomycin. 0.01% DEAE Dex­
tran (500.000 Sigma Chem. Co., St Louis, MO) and 0.01 M Hepes 
buffer pH 6.8 (CEM growth medium). A stock viral preparation of 10* 

tissue culture infective dose (TClDJ^ml in CEM growth medium was 
frozen at -70*C and on the day of the experiment was diluted 100-fold 
in 0.1 M sodium sulfate before a further 10-fold dilution in the reaction 
mixture (final concentration 1,000 TClDjo/ml). In addition to the com­
ponents listed in the table legends, the reaction mixture contained all 
the components present in CEM growth medium diluted 1.000-fold. 
Catalase (CTR, bovine liver, 84,150 U/mg) was obuined from Worth­
ington Biochemical Corp. (Freehold. NJ), phorbol mynsute acetate 
(PMA). Histopaque-1077. superoxide dismutase (bovine erythrocyte. 
3.150 U/mg) and glucose oxidase (Aspergillus mger type V) from 

Sigma Chem. Co. The catalase was dialyzed against water overnight 
before use and was heated at 100’C for 20 min where indicated. The 
PMA was dissolved in dimethylsulfoxide and the concentration of the 
latter in the reaction mixture did not exceed 0.01%. MPO was punhed 
from human leukocytes (7) and assayed by guaiacol oxidation (8). Zy­
mosan (1CN Pharmaceuticals. Inc., Cleveland, OH) was suspended in 
water by homogenization, boiled for 20 min, washed twice, and sus­
pended in water at 10 mg/ml. The zymosan was opsonized by incuba­
tion with an equal volume of pooled norma) serum for 20 min at 37*C 
with shaking, and the opsonized zymosan was washed twice and sus­
pended in water at 10 mg/ml.

Isolation of PMN. Venous blood was collected from normal volun­
teers. two patients with chronic granulomatous disease (CGD) and one 
patient with hereditary MPO deficiency, just before the experiment, 
using 0.2% EOTA as anticoagulant. The PMN were isolated by dextran 

sedimentation and centrifugation in Histopaque-1077. and the erythro­
cytes removed by hypotonic lysis (9). The cells that always contained

dase are present in the vagina of most normal women (2-4). the 
possibility was raised that heterosexual transmission of HIV-i 
may be influenced by the presence and level of the peroxidase- 
mediated antimicrobial system in the vagina.

MPO is present in large amounts in cytoplasmic granules of 
neutrophilic polymorphonuclear leukocytes (PMN) and is re­
leased into either the phagosome or the extracellular fluid when 
PMN are stimulated by a variety of soluble or particulate stim­
uli (5,6). Stimulation of PMN also results in a respiratory burst 
in which oxygen is reduced first to the superoxide anion (Oj) 
and then to H2O2. MPO, H2O2, and chloride form an antimi­
crobial system in PMN through the formation of powerful oxi­
dants, namely, hypochlorous acid and related chloramines (5, 
6). We report here that intact-stimulated PMN are viricidal to 
HIV-1, and provide evidence for the involvement of the MPO- 

HjOj-chloride system in this toxicity.
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Tabic 1. I 'iricidal Effect of Stimulated Normal PMN on HIl

HIV.l P24 antigen

Supplements

Results and Discussion

\euiri>phil-mediated Toxicity to Human Immunodeficiency Virus 2015

Median pg/ml of 

(n) samples

27/27

19/20 

15/15
4/36

6/6
16/18 

14/18

1/12

0/12

12/12
10/36

6/6
18/18 

18/18
6/12

2/12

493.480 (27)* 

59.910(14)*

300.250 (9)
<10 (32)**

390.390 (6) 
5,050 (9)1 

12.350(9)’

<10(12)
<10(12)

594.290 (5)
<10(29)

997.700 (5) 

209.780 (6) 

215.160(6) 

<10(8) 

<10(10)

No. with HIV-1 growth/
No. of samples

Normal PMN, when combined with the soluble stimulus PMA 

or the particulate stimulus opsonized zymosan, were viricidal 
to HIV-1, as measured by an inability to replicate in CEM cells 
(Table I). No viricidal effect was evident when either PMA or 

opsonized zymosan was added alone, whereas a decrease (P 
= 0.002) but not loss of p24 antigen production was observed 
on incubation with PMN alone. The viricidal effect of PMA- or 

opsonized zymosan-stimulated PMN was lost when chloride 
was replaced by sulfate in the incubation medium. The virici­
dal effect was inhibited by azide, a potent inhibitor of MPO, 
and by catalase, but not by heated catalase, indicating a require­
ment for H2O2. Superoxide dismutase was not inhibitory, indi­
cating that Oj was not required for the viricidal effect. These 

properties are compatible with the release of MPO by degranu­
lation and the formation of H2O2 by the respiratory burst and 

their interaction, presumably in the extracellular fluid, with 
chloride to form an agent toxic to HIV-1.

Additional support for the involvement of the MPO-H2O2- 
chloride system in the viricidal effect of intact PMN on HIV-1 
came from patients with a hereditary defect in PMN function. 
CGD is a rare genetic disorder in which PMN lack a respiratory 
burst due to the absence of a functional nicotinamide adenine 

dinucleotidephosphate(NADPH)oxidase(10-l2). Asa result, 
the toxic products of the respiratory burst, including H,O; and 

oxidants dependent on H2O2 for their production, are not 
formed. The MPO content of CGD PMN. however, is normal. 

When normal PMN were replaced by PMN from patients with 
CGD. toxicity to HIV-1 with either PMA or opsonized zymo-

san as the stimulus was lost (Table II). This loss of viricidal 
activity was reversed by the addition of H2O2 or glucose oxi­
dase, but not by the addition of MPO. Glucose oxidase gener­
ates H2O2 in the course of the oxidation of its substrate glucose, 
and the involvement of the H2O2 so formed in the viricidal 
activity was indicated by the inhibitory effect of catalase but 
not heated catalase. At the concentration employed, H2O2 
alone or combined with unstimulated CGD PMN (i.e., without 
PMA or opsonized zymosan) was not viricidal to HIV-1 (data 
not shown). The HIV-1 viricidal activity of H2O2 (or glucose 
oxidase)-supplemented CGD PMN stimulated with PMA or 
opsonized zymosan was inhibited by azide, implicating endoge­
nous MPO released by stimulus-induced degranulation.

The PMN of patients with hereditary MPO deficiency lack 
MPO, but, in sharp contrast to CGD PMN, respond to stimula­

tion with a respiratory burst which is greater than normal (6, 
13). The viricidal effect on HIV-1 was greatly decreased when 
stimulated normal PMN were replaced by PMA- or opsonized 

zymosan-stimulated MPO-deficient PMN (Table III). In con­
trast to the findings with CGD PMN, the loss of viricidal activ­
ity was unaffected by the addition of H2O2, but was prevented 

by the addition of MPO. MPO alone or combined with unsti­
mulated MPO-deficient PMN were without effect on HIV-1 

(data not shown). The HIV-1 viricidal activity of MPO-supple- 
mented. MPO-deficient PMN stimulated with PMA or opson­
ized zymosan was inhibited by catalase but not heated catalase, 
implicating H2O2 generated by the stimulus-induced respira­
tory burst.

The reaction mixture contained 5 x 10"’ M sodium phosphate buffer 
pH 7.4,0.128 M NaCl, 1.2 X I0’2 M K.C1, 10"’ M CaCI,, 2 x 10*’ 
M MgCl2, 2 x 10-’ M glucose, 1,000 TClD»/ml HIV-1 and, where 
indicated. Kf/ml PMN, 100 ng/ml PMA, 1 mg/ml opsonized zymo­
san. I0'4 M sodium azide. 58 Mg/ml catalase, and 10 Mg/ml superox­
ide dismutase. In tubes in which chloride was deleted, isosmolar 
amounts of sulfate were added. The results are expressed as the 
median P24 antigen level in pg/ml and the ratio of the number of 
samples in which viral replication occurred over the total number of 
samples. * P - 0.002; • P - 0.01; • P - 0.03.

greater than 97% PMN with an average purity of 98-99% were sus­
pended in 0.9% sodium chloride at 5 x 10’ PMN/ml. The final PMN 

preparation contained 4.9% eosinophils (average of five determina­
tions) with the remainder neutrophils.

Measurement of viricidal activity. The components of the reaction 
mixture (see legends) in a final volume of 0.5 ml were incubated in 
sterile screwcap microtubes with sealing O rings (4.3 X 10.8 mm. 1.5 ml 
capacity, model 75.692.005; Sarstedt. Inc., Princeton, NJ) for 30 min 
at 37®C in a CO2 incubator. The tubes were centrifuged to sediment the 
cells and 10 pl of the supernatant fluid was added to 48-well plates 
(model 3548: Costar. Data Packaging Corp., Cambridge. MA) contain­
ing 2X10’ CEM cells in I ml of CEM growth medium. After incuba­
tion in a CO2 incubator at 37*C for 6 d. a 200-ul aliquot was removed 

for measurement of HIV-1 P24 antigen by solid phase sandwich-type 
enzyme-linked immunosorbent assay (Abbott Laboratories. Chicago. 
IL). In general, culture supernatant levels of HIV-p24 antigen were 
either zero (< 10 pg/ml). indicating no replication, or very high, indi­
cating unrestricted replication, with the level reached being related to 
the number of CEM cells (2 x 10s). the volume of the reaction mixture 
added to the CEM cells (10 pl), and the growth period (6 d). In initial 
experiments, dilution and remeasurement of p24 antigen was noi per­
formed when the maximum optical density of > 2.000 (> 604 pg/ml) 
was obtained in the initial assay. These data are included in the tables 
under “No. with HIV Growth”/“No. of Samples." with an optical 
density of > 2.000 considered to indicate growth, in subsequent experi­
ments. when an optical density of > 2.000 was observed, the supema- 
tant fraction was diluted and remeasured. The data are expressed as the 
median p24 antigen level (picogram/milliliter) above background for 
those samples in which dilutions were performed when necessary. A 
positive HIV p24 antigen cutoff of 10 pg/ml was used. Median values 
were employed because of the general distribution of the values into 
two popuhtions, representing no growth and extensive replication. 
Where indicated, statistical analysis was performed using the Mann- 
Whitney V test. Not significant (NS) P > 0.05.

None
PMN 
PMA
PMN + PMA 

Chloride deleted 
Azide added 
Catalase added
Heated catalase added 
SOD added 

Ops zym 
PMN + ops zym 

Chloride deleted
Azide added 
Catalase added 
Heated catalase added 
SOD added
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4 Table 11. I iricidal Effect of Stimulated CGD PMN on HIT-1

No. of simplesSuppiemenu
No of samplesSupplements
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Median pg/ml of 

(n) samples

493,480 (27)*’ 
98,110(6)“

59,270 (6)* 

<10 (9)

137.910 (6)* 

<10 (9) 

336,670 (6)

470,730 (6) 

<10(9) 

503,860 (6) 
<10(9)

27/27

9/9
9/9 

0/9 

9/9 

0/9 

9/9 

9/9 

0/9

9/9

l/»

493,480 (27) 

366,700 (6)*
44.260 (9)*

<10(8) 

505,330(6)

<10(9) 

279,710(6)

<10 (6) 

502.830 (6) 
309,270(6)“

25,680 (9)*

<10(7)

524,170 (6) 
<10(9) 

51,380(6)*

<10(6) 

470,000 (6)
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Table 111. Tiricidal Effect of Stimulated MPO-Deficient P.W.V 

on HIT-1

1. KJebanoff. S. J . and R. W Coombs. 1991. Viricidal effect of Laaobaallus 

acidophilus on human immunodeficiency virus type 1: possible role in heteroaei- 
ual transmission. J Exp. Med 174:289-292.

2. Tsibns. J. C. M„ S. D. Virgin. F. S. Khan-Dawood. P. W. Langenberg. J. L 
Thomason, and W. N. Spellacy. 1986. Cervicovaginal peroxidases: markers of the 
fertile penod Obstet Gynecol 67:316-320.

3. Eschenbach. D. A.. P. R. Davick. B. L WUliams. S. J KJebanoff. K- 
Young-Srmth.C. M. Cntchlow. and K. IL Holmes. 1989. Prevalence of hydrogen

HIV-1 P24 antigen
—---------------------- No. with HIV-1 growth

Median pg/ml of

(n) samples

None
CGD PMN + PMA

MPO added

HA added
HA and “‘d* 6 added 

GO added
GO + catalase added
GO + heated catalase added 

GO + azide added

CGD PMN + ops zym
MPO added

HA added
HA + azide added 

GO added
GO + catalase added 

GO + heated catalase added 

GO + azide added

The reaction mixture was as described in Table I. except that CGD 
PMN were employed and 0.23 U/ml MPO. IO*4 M HA IO"4 M 

sodium azide. 0.03 U/ml glucose oxidase (GO), and 58 ug/ml catalase 
were added where indicated. * NS; * NS; * NS.

extracellular fluid where they reacted with chloride to form 
agents toxic to HI V-1. Stimulation of PMN at mucosal surfaces fi 
or at sites of inflammation due to exposure to a variety of 2 
chemotactic factors, cytokines, or opsonized microorganisms J 

would be expected, and toxicity to adjacent cell-free HIV-1 W 

may occur under these circumstances. The precise microenvi- a

The reaction mixture was described in Table I, except that MPO-do,j 
ficient PMN were employed and 10*4 M HA 0-23 u/,n' MPO ■■ 
58 Mg/ml catalase were added where indicated. * P = 0.05; * NS; • P 

-0.01.

In the MPO-HjOj<hloride system, H2O2 combines with 
MPO to form a complex which oxidizes chloride to form the 

powerful oxidant hypochlorous acid (HOC) or its dissociated 
form, the hypochlorite anion (OC_) (5). The pKa of the dissoci­
ation is 7.53 so that both forms arc present at physiologic pH. 
When the pH falls, HOC predominates and HOC can react 
with excess chloride to form chlorine (C2). HOC can also react 
with nitrogen-containing compounds to form mono- and di­
chloramines which retain oxidizing activity. Some of the 

chloramines are relatively long-lived, which provides a mecha­
nism for the prolongation of the oxidizing activity of the MPO 
system and for the penetration of oxidants into fluids rich in 

proteins and other scavengers of the more reactive oxidants. 
HOC/OCr (Corox* bleach) is a well-recognized disinfecunt 
effective against a variety of organisms, including HIV-I (14).

Holmberg et al. (15) have classified the biological factors 

that affect sexual transmission of HIV-1 into: (a) the infectious­
ness of the HIV-1-infected donor, (b) the infectivity and viru­
lence of the virus; and (c) host susceptibility to infection. Al­
though the importance of these factors has been inferred from 
epidemiologic studies, the specific host defense mechanisms 
againtt HIV-1 are poorly understood. Our findings raise the 
possibility that among the factors that influence host defense
against HIV-1 are the products of stimulated phagocytes. De­
struction of microorganisms by PMN can occur intracellularly, 
i.e., within a phagosome, or extracellularly. Neutrophils lack 
CD4 and therefore the uptake of HIV-1 by this receptor would 

not be expected. The uptake of antibody-associated HIV-1 by 

Fc receptor-mediated endocytosis is possible. However, our 
studies were performed in the absence of specific antibody. It is 

probable that under our experimental conditions, stimulation 

of PMN resulted in the release of MPO and HjO2 into the

None
MPO-defPMN + PMA

HA added
MPO added
MPO + catalase added 

MPO + heated catalase added 

MPO-def PMN + ops zym

HA added 

MPO added 

MPO + catalase added
MPO + heated catalase added

HIV-l P34anii|en
No. with HIV-l growth

27/27
9/9

9/12 
2/9
9/9 

1/9

6/6

0/6

6/6
9/9

9/12 
2/»
9/9 

0/9 

6/6

0/6

6/6

ronment in which toxicity to HIV-l by PMN may occur is n<M jK 

known; factors such as pH, protein concentration, and low 
molecular weight inhibitors may influence the viricidal effect 1 

in vivo. Cell-free HIV-l has been demonstrated in plasma (16) 
and seminal fluid (17) and. thus, may be susceptible to attack 
by extracellular products of stimulated PMN in these and other 
locations. Provirus or intact cell-associated HIV-l virions 
would be expected to be protected from these extracellular oxi- 
dams. It is not clear whether disruption of the cell-free pool of -JR 

HIV-l would influence the transmission of HIV-l or the pro- 
gression of disease. It is of interest in this regard that vaginal ' |

transmission of cell-free simian immunodeficiency virus (SI V) 
(18. 19) or HIV-l (20) has been demonstrated in nonhuman 
primates, and that cell-free HIV-l in plasma is a sensitive 

marker of the clinical stage of infection (16).
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Stephens Releases Test Data On AIDS Antiseptic.

For more information contact
Steven Weintz
ExOxEmis
(501) 375-0940

Little Rock, Arkansas, U.S.A. Jackson T. Stephens, Jr., reports that the 

National Institutes of Health has just completed a series of pre-dinical tests that 

demonstrate Exact™ is effective in killing clinical isolates of HIV-1 in serum. 

Exact™ is the trade name for two enzymes- Myeloperoxidase (MPO) and Eosinophil 

Peroxidase (EPO)-that have previously been documented to kill the AIDS virus in- 

vitro , and could be used in a vaginal or anal suppository, or cream to prevent the 

spread of HIV and other Sexually Transmitted Diseases (STDs).

"Just as important as the fact that Exact™ kills HTV-1 in serum, is that there 

was no cytotoxicity, and the animal studies indicated no inflammation or irritation. 

We are very pleased with the support and efforts of the NIH to help us through this 

initial pre-clinical test stage, and we hope to begin human clinical trials in the first 

part of 1993."

"We will take every precaution to insure the safety and efficacy of our product 

both here in the U.S. and abroad," said Stephens, commenting from his office in 

Little Rock. "All of our work to date has shown that Exact™ is both safe and 

effective. We are grateful for the government help in expediting testing."

Stephens said: "The low cost of Exact™ makes it affordable for consumer use 

in suppositories, topical creams, lozenges, or lubricants. Use of Exact™ enhanced 

ExOxEmis, Inc.
Corporate Office

One Union National Plaza, Suite 1770 

Little Rock, Arkansas 72201 
(501) 375-0940 FAX: (501) 375-4171
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4 products could make a significant contribution in the prevention of AIDS and other 

Sexually Transmitted Diseases (STDs)."

Because of the prohibitive cost of manufacturing even low concentrations of 

MPO and EPO, large clinical studies and commercial applications of the enzymes 

have, heretofore, not been possible. ExOxEmis has developed a proprietary 

manufacturing process which makes wholesale distribution of Exact™ viable.

"Scorched Earth Versus Smart Bombs"

To date, other antiseptics and topical anti-viral agents are effective against 

infectious microbes only at concentrations that damage surrounding tissue and the 

immune system. In 1918, Alexander Flemming, the inventor of penicillin, 

documented this problem; Exact™ solves it.

Exact™ has a very high affinity for pathogens, but does no harm to 

surrounding tissue or helpful bacteria which naturally occur in the body. Stephens 

calls it the "smart bomb" of antiseptics.

Exact™ uses a chemical called singlet molecular oxygen which occurs during 

a high energy reaction. The "killing" properties of this oxygen are restricted by its 

short lifetime. The region of singlet molecular oxygen killing is about the width of a 

bacteria wall, so only organisms to which it binds are damaged.

ExOxEmis discovered and documented Exact's™ unique ability to bind 

primarily to harmful or pathogenic microbes without harming the normal flora.

More About MPO and EPO

Myeloperoxidase (MPO) and Eosinophil Peroxidase (EPO) are the two primary 

killing components of a group of white blood cells known as neutrophils and 

eosinophils. These cells are considered the foot soldiers of the human immune 

system because there are so many produced by the body and they are the first 

component employed by the body's defense mechanism.

For many years, medical researchers have known these enzymes were 

effective microbe killers. What was not known was their selective ability to bind 

primarily to pathogenic organisms. Exact™ employs MPO and EPO in this unique 

and previously undiscovered method of selective binding.
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ExOxEmis has completed the research, development, patent filings and 

manufacturing scale-up to supply Exact™ for commercial use.

Exact™ Has Many Consumer Applications

The most immediate benefit of Exact™ to the general public can be its 

application in the prevention of AIDS and other STDs. When fully developed as a 

suppository. Exact™ can provide an effective barrier against infection. Exact's™ 

addition to donor blood bags to kill HIV and other blood transmitted diseases is a 

high devlopment priority with ExOxEmis.

Because Exact™ can kill a variety of pathogenic bacteria, viruses, yeasts, and 

molds, it has the potential for -wide spread application in a diverse range of products 

— these include: ophthalmic solutions; infant and enteral formulas; burn ointments; 

urinary tract lavages; feminine hygene products; surgical and consumer antiseptics; 

skin care products and cosmetics.

ExOxEmis is now offering commercial licensing and distribution agreements 

to major companies for Exact™, as well as bulk sales to academic and industrial 

researchers.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

January 7, 1993

Dear Mr. Stephens: ■

toxicology studies has been completed and you should Tbe receiving 
a copy of the report shortlv from nr

National Institutes of Health 
Bethesda, Maryland 20892

Jackson T. Stephens, Jr. 
Chairman, ExOxEmis Inc. 
1769 One Union National Plaza 
Little Rock, Arkansas 72201

Solar Building
Room 2C22
(301) 496-0700

As per our phone conversation of Tuesday, January 5, 1993, I want 
to re-emphasize that the importance of continuing research and 
development of HIV viricides, such as MPO and EPO, is 
acknowledged by us in the National Institute of Allergy and 
Infectious Diseases. I have discussed the present state of 
development with Dr. Anthony Fauci, Institute Director, Dr. Pat 
Reichelderfer, Program Virologist, and Dr. Chuck Litterst, Drug 
Development and Surveillance Chief.

We are also in agreement with your Scientific Director, Dr. Bob 
Allen, that animal studies of local toxicity following vaginal 
administration are critical. As you are aware, increased 
transmission of HIV has been associated with conditions of 
abnormal vaginal epithelium. The pathology report on the rabbit

a copy of the report shortly from Dr. Nancy Alexander of NICHD. 
The report apparently describes considerable toxicity with the 
gel base alone. Dr. Alexander's group does not formulate 
compounds, but. Dr. Allen has stated that the product (Exact) 
could be formulated as a gel. It is unclear whether the 
formulation supplied to NICHD was tested in vitro for efficacy. 
Again, it will be important to perform toxicity trials with the 
compound and formulation to be used in the clinical trial.

As previously stated, we are committed to do animal efficacy 
studies in the guinea pig model of Herpes. We feel such animal 
model efficacy studies are a logical next step, and if these 
compounds prove positive in a Herpes model, would generate 
support and enthusiasm by the AIDS Clinical Drug Development 
Committee (ACDDC). We are prepared to initiate animal studies 
with an appropriate drug formulation provided by you that will 
ultimately be employed in clinical studies.



Sincerely,

cc:

V
•I

Anthony S. Fauci, M.D. 
Pat Reichelderfer, Ph.D. 
Chuck Litterst, Ph.D.

Steven M. Schnittman, M.D. 
Chief, Medical Branch 
Division of AIDS 
Clinical Research Program 
National Institute of Allergy 

and Infectious Diseases
National Institutes of Health

As we discussed, it is also important to continue the dialogue 
with the FDA to understand what other suggestions or requirements 
they may have prior to initiating clinical trials.

Again, I want to re-assure you that because this product and 
approach are very promising in preventing HIV-1 transmission, we 
remain committed to assisting ExOxEmis so that this concept and 
product are developed in1 a timely manner.

Further testing can proceed as soon as we have received the 
revised compound. Once the various contractors have received 
this formulation, it will take approximately 3-4 weeks to 
complete the cell culture work, and 3-4 months to complete the 
animal efficiency studies. It is highly likely that the ACDDC 
will wish to evaluate the results of the animal efficacy studies 
before making a decision to proceed to clinical trials.
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SUBJECT:

Dear Steve;

We have completed initial studies

Pll 6‘0' plus 100lnM NaC1 and ImM NaBr, 
t? Us by BxOxBals, Inc. Hydrogen pero:

isolate from patient AO18, and has decreased^i^nsitivitVXi^^AZT^
hiahest*titaWA^f'^M,^r*P5esepted our HIV"1 stock having the’ 

containing 2.7 nl of

COMMITMENT TO EXCELLENCE

s*.

L06255
December 7, 1992

JlTB^earch Institute
10 West 35th Street
Chicago. Illinois 60616.3799

and a 150 pl volume of MPo 
) was added. After a ten

Steven R. Turk, Ph.D.
Developmental Therapeutics Branch
BRDP, DAIDS, NIAID
6003 Executive Blvd 
Bethesda, MD

I

* „

virus stock were placed in an ice bath, u 
or epo (prepared as a 2 Ox concentration)

/vba/ completed initial studies evaluating myeloperoxidase
eos*n°Phl} peroxidase (EPO) for virucidal activity 

against Human Immunodeficiency virus (HIV). As was recmest^ri in 4eSS t“° P«-i^

virucidal activity was assesseTby the ’reduction8’
£’LSUEaS£S.vir“ sa”ple’ The -pS-"

ffi7®loPeroxi^ase dot # 1899201) was supplied as a 14MM 
solution; porcine eosinophil peroxidase (lot # 1929201) was
supplied as a 28mM solution. Each enzyme was tested for virucidal 
activity at a final concentration of 50, 5.0, and 0.5 nM. Hydrogen 

±n each mix at a concentration9®?
weS °J 1,0 Enzymes and hydrogen peroxide
mZdiuWd A t->OQaa?Ji^ed C0Pcentrations using acetate diluting 

288u25? a’ Thls dlluting medium consisted of 50mM 
pII 6,0/ plus 100lnM NaC1 and imM NaBr, and was 

P U5 5y ExOxE1"is, Inc. Hydrogen peroxide (usp
3%, 0.88M) was obtained from a local drug store. '

Contract No. N01-AI-05077
Report No. 38
Myeloperoxidase and Eosinophil Peroxidase:

Testing of Virucidal Activity



were then incubated at 37’C in a humidified, 5% C02 atmosphere. On 
the eighth day of incubation each well was observed for signs of 
virus infection. In addition, a 50gl sample of the supernatant

rX-‘

December 7, 1992 
Page 2

Dr. Steven R, Turk
Contract No. N01-AI-05077 
IITRI Project L06255 

The results from the experiment with EPO are shown in Table 2. 
There was at best aJsuggestion5of^ yirucidalt;activity.,>for samples/ 
treated
dependent bn thsprMinc«*bf 'hydrogervperbxlde J

medium from each well of the initial titration plates was added to 
a well of a second plate of MT-2 cells. This second plate served 
as a sensitive indicator system to identify all wells of the 
initial titration plate in which infection and virus production 
occurred. Each of these wells was scored microscopically for signs 
of HIV CPE after seven days in culture. For each sample the titer 
in terms of the 50% tissue culture infectious dose (TCID30) was then 
calculated using the classical method of Reed and Muench.

A follow-up experiment was performed to confirm the virucidal 
activity of MPO, examine the role of the hydrogen peroxide, and 
test EPo at a higher concentration. The basic experimental design 
was the same as used previously. Based on the results of the first 
experiment, a MPO concentration of 50nM and a hydrogen peroxide 
concentration of lOOOgM were used in this evaluation. Virus 
samples were treated with enzyme and/or hydrogen peroxide as 
indicated in Table 3. Some samples were additionally treated with 
10^1 of a bovine liver catalase solution (lot # 3009251; supplied

The results from the experiment with MPO are shown in Table 1. 
A substantialAJ.oss (about rlOO-fold) .in the infectivity was seen for/ 
the sample treated with 50nM MPO and IDOOgM hydrogen peroxide’, mpo 
at a concentration of 50nM in the absence of hydrogen peroxide had 
little if any effect of the titer of the virus sample, suggesting/ 
that, the presence of hydrogen peroxide was required for this' 
virucidal effect. At hydrogen peroxide concentrations of 100 and 
10 /xm, 50nM MPO showed some virucidal activity, though not as; 
substantial as at lOOOgM hydrogen peroxide.’ Treatment with lower 
MPO concentrations did not result in any convincing virucidal 
activity.

minute incubation on ice, each virus sample was split into five 
equal aliquots of 475 ^1. To each of these samples was added 25 Ml 
of hydrogen peroxide (prepared as a 20x concentration). All 
samples were then incubated at 37’C for.thirty minutes, and placed 
back of ice.’ A virus sample, treated only with the acetate 
diluting medium, was processed in parallel as a control.

Each virus sample was serially diluted in RPMI-1640 cell 
culture medium using 10-fold dilutions. Starting with the 
undiluted samples, and for each dilution of each virus sample, 50gl 
aliquots were added to six replicate wells of a 96-well culture 
plate containing 10,000 MT-2 cells per well. MT-2 cells, a human 
T-lymphocyte cell line, were used because of their sensitivity to 
cytopathic destruction by this strain of HIV-1. The culture plates 



hydrogen peroxide. Although treatment of virus with hydrogen 
peroxide alone did not reduce the titer, a toxic effect was 
apparent to the cells treated with the undiluted hydrogen peroxide 
solution. When a similar sample was treated with catalase prior to 
addition to the cells, no toxicity was seen. Thus, it aooears that

This
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Dr. Steven R. Turk
Contract No. N01-AI-05077 
IITRI Project L06255

addition to the cells, no toxicity was seen. Thus, it appears that 
hydrogen peroxide is toxic to cells, and that when residual 
hydrogen peroxide is present in a virus sample the cells treated 
with the most concentrated virus dilution are likely to be 
destroyed by the.cytotoxic effect of the hydrogen peroxide. This 
explains the toxicity noted in Tables 1 and 2 for samples treated 
with lOOOuM hydrogen peroxide.

m contrast to the low level of virucidal activity seen in
Table 2 with 50nM EPO, when the EPO concentration was increased to 
500nM substantial virucidal activity was found. The combination of 
500nM EPO and lOOOgM hydrogen peroxide reduced the infectivitv of 
the virus sample 1000-fold (Table 3) .

We conclude that both MPO and EPO have promising virucidal 
a9ainst HIV-1. We are continuing to perform experiments 

with these enzymes in order to further characterize the limits of 
the virucidal activity. If you have any question after reviewing 
these results, please don't hesitate to call me at (312) 567-4867.

Sincerely,

Louis E. Holland II, Ph.D. 
Senior Virologist
Group Leader of virology 
Life sciences Department

The results shown in Table 3 confirm the virucidal activity 
previously seen with MPO. The virus sample treated with 50nM MPO 
and IOOOmM hydrogen peroxide was reduced about 100-fold in 
infectious titer. In this experiment, however, there appeared to 
be some virucidal activity with MPO in the absence of any added 
hydrogen peroxide. Although treatment of virus with hvdrnaen

Approved by;

Peter T. Thomas, Ph.D. 
Program Manager, Microbiology 

and Immunology 
Life Sciences Department

Enclosures

£ro?1 ExOxEniis/ Inc.) for two minutes at the end of the 
37 C incubation.

activity against HIV-1.'

the virucidal activity.



FURTHER CHARACTERIZATION OF VIRUCIDAL ACTIVITYTABLE 3.

io'6IO’* 10’210° CatalaseEnzyme JlzSz-
0/60/66/66/650«* HPO

0/60/6 0/6 0/65/65Ci* HPO ♦♦

0/6 0/60/6 D/66/66/65<WI MPO

0/60/66/6 5/6 0/66/6None ■»+

0/6 0/66/6 0/66/6None «♦

0/6 0/60/66/6500nM EPO «♦

0/61/6 0/66/6None

0/61/6 0/6:6/6f6/6 •None

indicated for 10Equivalent virus

Two of the samples had an additional 2 minute incubation with catalase.

The titer, expressed as TCID™/ 
s calculated using the method of

LO6255-12/92.RPT386

0/6

6/6

0/6/

6/6

*0/6/

5/6

S6/6

6/6

2/6/

2/6'

Tl

6/6

each dilution.
dilution.
treatment was calculated using the method

Titer

10*-7

10<-8

IO4-8

samples were first treated with 
minutes on ice, then treated either with or without

<«V6/

6/6

<6/6/

or without enzyme as
1000/iM hydrogen peroxide for 30 minutes 

at 37*C. Two of the samples had an additional 2 minute Incubation with catalase. Serial 10- 
fold dilutions were made of each sample, and six wells of MT-2 cells were inoculated with

The fraction of the wells actually infected is indicated for each sample 
■ ’ ------ ’ml, of the infectious virus remaining after

w— — , Reed and Muench; T = toxic; infection of wells
could not be evaluated at this dilution due to toxicity of the test mixture.

VINOS PU.UT1OII

jc2
1/6
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TABLE 1. EVALUATION OF MYELOPEROXIDASE VIRUCIDAL ACTIVITY

5.0 rH MPO 0.5 nWHPO

1000 100 0.0 0.0

6/6 6/6 6/6 6/6T 6/6 T 6/6

4/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6

1/6 6/6 5/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6

0/6 4/6 4/6 6/6 6/6 5/6

2/6

0/6 0/6 0/6

0/6 0/6 0/6 0/6 0/6 0/6

10* ’ IO*-5 ID*-6 10*'6 io5-0 w*-7 10*-9 10*’7 io*-6 io5-1 io5-3 io*-9 io*-B 101* •’Titer

a Concentration of hydrogen peroxide in iM.

4 L06255-12/92.RPT38

0/6

0/6

0,0

6/6

1000 100

6/6

JLO

6/6

0/6

0/6

4/6

0/6

0/6

0/6

I

0/6

0/6

1/6

0/6

4/6

0/6

0/6

0/6

2/6

0/6

0/6

D/6

0/6

4/6

4/6

6/6

5/6 6/6

1/6

1/6

0/6

4/6

3/6 1/6

0/6

0/6

!0

6/6

0/6

0/6

0/6

0/6

0/6

3/6

1/6

6/6

5/6

0/6

6/6

6/6

1/6

0/6

0/6

2/6

0/6

0/6

Virus
Control

6/6

W

6/6

IO’2

IO'3

10’*

IO’5

10*6

•c

50 rtf MPO

1000* 100Dilution

10®

10*1

10 1.0

6/6

Equivalent virus samples were first treated with MPO at the indicated concentration for 10 
minutes on ice, then treated with either 1000, 100, 10, or 1.0 gM, or without, hydrogen 
peroxide for 30 minutes at 37‘C. Serial 10-fold dilutions were made of each sample, and six 
wells of MT—2 cells were inoculated with each dilution. The fraction of the wells actually 
infected is indicated for each sample dilution. The titer, expressed as TCID50/ml, of the 
infectious virus remaining after treatment was calculated using the method of Reed and 
Muench. T = toxic; infection of wells could not be evaluated at this dilution due to 
toxicity of the test mixture.
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EVALUATION OF EOSINOPHIL PEROXIDASE VIRUCIDAL ACTIVITYTABLE 2.

50 rft EPO 5.0 nN EPO 0.5 i* EPO

1000a 100 0.0

6/6T 6/6 T 6/6

6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/66/6 6/6

6/6 6/6 6/6 6/66/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6 6/6

1/6 2/6 2/6 3/6 5/6 4/6 4/6 6/6 3/6 5/6 5/6 5/62/6 0/6 3/6

0/6 0/6 1/6 2/6 1/6 1/60/6 1/6 0/6 1/6 1/6 0/6 2/6 0/6 0/6

0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6

0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 0/6 v 0/6 0/6 0/6

10**1 103*9 103'9 IO*"’ 104-7 104.5 w4.» w4.7 io*-7liter

L06255-12/92.RPT385

6/6

6/6

JLO

6/6

WOO 100

16/6

0^0

6/6

L0

6/6

1000 JOO

6/6

Virus
Control

6/6

io*-’ io*-« 10*-9

10

6/6

2/6

0/6

10

6/6

1O

6/6 6/6

IO4"1 IO*'7

10

io-3 

io’4

IO'5

10'6

104.5 w4.5

DHution

IO®

IO'1

Equivalent virus samples were first treated with EPO at the indicated concentration for 10 
minutes on ice, then treated with either 1000, 100, 10, or 1.0 nM, or without, hydrogen 
peroxide for 30 minutes at 37‘C. Serial 10-fold dilutions were made of each sample, and six 
wells of MT-2 cells were inoculated with each dilution. The fraction of the wells actually 
infected is indicated for each sample dilution. The titer, expressed as TCID^j/ml, of the 
infectious virus remaining after treatment was calculated using the method of Reed and 
Muench. T = toxic; infection of wells could not be evaluated at this dilution due to 
toxicity of the test mixture.

■ Concentration of hydrogen peroxide in gM.



Path to a New Vaginal Product (spermicidal, microbicidal and virucidal)

♦

1. Efficacy for spermicidal properties
2. Formulate in carboxymethyl cellulose
3. Rabbit irritation
4. Pre IND meeting with FDA
5. Absorption studies

radiolabel
HPLC

6. Formulate for final product
7. Rabbit Vaginal irritation (GLP)
8. Vaginal toxicity

May take 3 mos to 1 yr in 2 species (rat, rabbit) but will be able to start Phase I clinical 
before the end of the toxicity study

9. Oral toxicity (may or may not be necessary)
10. Primate vaginal irritation (not necessary but will be good comparison with N-9 irritation with

multiple use)
11. IND (2 months to prepare, FDA has 30 days to respond)

12. Phase I
13. Phase II Comparative with known spermicide, efficacy, multicenter

Phase I and II will take 4 years.
14. Prepare NDA (1 year)
15. NDA evaluation by FDA (may take 2 or more years for FDA review)
16. Postmarketing STD prevention studies (since each indication for efficacy against an STD takes

a study, such evaluations could take years and since many STDs have a relatively low 
prevalence, the studies will be difficult to do).

Nancy J. Alexander, Ph.D. 
CDB, CPR, NICHD 

August 13, 1993



Brief Definitive Report

From the Department of Medicine, Univenity of Washington, Seattle, Washington 98195

n th, va^nfa anSm,SS10n may influenced by the activity of the LB *-pcroxidase-halide system
in the vagina. le system

TTeterosexual transmission of HIV is occurring with in- 

A 1 creasing frequency in the United States (1) and remains

y ------ ju.iuvcj me local oetense mechanisms to
infect sexual partners. However, the efficiency of sexual trans­

duction of HjOj by lactobacilli in the vigina appears to be 

2 nonspecific host defense merhanicm 5irkiz»k V- 

. 4iiu me acuity ot rizOz'gcn-
effect18 aCt°bacilli t0 Provide the h2O2 required for this
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v u iu ucuiropnns ana monocytes, eosmo-
Ph“^peroxidase (EPO) in eosinophils, and lactoperoxidase 

j *n and ““va" peroxidase with antimicrobial 
(6) and spermicidal (7) properties is also present in the uterine

form a powerful antimicrobial system which is effective against 

a variety of microorganisms (4), including viruses (5). Mam-

to provide H2O2 for a peroxidase-dependent cidal system is 

pertinent to the female genital tract, since the predominant 
bacterial species in normal human vaginal secretions is Lac- 

tobacillus acidophilus, and the vaginal overgrowth of a number 

of organisms in bacterial vaginosis is associated with a de­

crease in HaCh-generatine lactobacilli 

microorganisms can serve as the source of H2O2 for this system H,O 
generating Lactobacillus acidophilus (LB*) is present in the vagina of most normal women ^d 

fnd^tT I" blCn “ Va/nal fiuid’ LB< at high con“ntration is viricidal to HIV-1
and, at levels where LB* is ineffective alone, the ° V 11

50 mcg/ml streptomycin, 0.01% DEAE D«tran [500 000 Mr

Materials and Methods
Human Immunodeficiency Virus. HIV-1 (strain LAV-1 kindly 

Provided by Genetic Systems, Seattle. WA) was propagated in CEM 

pLt idJynPr0Vlded Genet‘C Systems)in CEM growth medium

malian peroxidases effective in this way include myeloperoxi­

dase (MPO) present in neutrophils and monocytes, eosir-

’n and sa^iva' A peroxidase with antimicrobial 
(6) and spermicide (7) properties is also present in the uterine 

fluid of estrogen-primed rats. Although peroxidases are gener- 
ally effective with several halides, the physiologic halide for 

MPO is believed to be chloride (4), for EPO bromide (8 

9) or the pseudohalide thiocyanate (10), and for LPO thiocy­

anate (11, 12). The source of H2O2 for the peroxidase- 
mediated antimicrobial system includes the respiratory burst 

of stimulated phagocytes and the metabolism of certain 

bacteria.

Bacteria designated as lactic acid bacteria, c.g., lactobacilli, 

streptococci and pneumococci, release H2O2 (13) which can 
be autoinhibitory (13) and, when mixed cultures are employed 

can be toxic to other bacteria (6,14), fungi (14), viruses (15), 

spermatozoa (16), or tumor cells (17), particularly in the pres­
ence of peroxidase and a halide. The ability of lactobacilli

289

pertinent to the female genital tract, since the predominant 

tobacdlus acidophilus, and the vaginal overgrowth of a number

w ---- ———M WW*
la“obacilli (18)- Thus- the pro- 

a nonspecific host defense mechanism which can be poten­
tiated by peroxidases of leukocytic or uterine origin. In this 

study, we demonstrate the viricidal effect of the peroxidase- 

HsOj-hahde system on HIV, and the ability of HjOz-gen-

Human Immunodeficiency Virus *“
Role in Heterosexual Transmission
By Seymour J. Klebanoff and Robert W. Coombs

Summary
flu^s,daS5’ H2°2’ and a halideform 1 Powcrful antimicrobial system in phagocytes and tissue 

fluids, and certain microorganisms can serv, a< th. r/ y ana."“ue

the most prevalent mode of transmission in Africa (2 3) 

In heterosexual transmission, HIV released into the vagina 

by either partner survives the local defense mechanisms

mission is extremely variable, suggesting that 'th»e may be 

factors that can affect the survival of HIV in the vagina. 

 Peroxidases, when combined with H2O2 and a halide,

Viricidal Effect ot Lactobacillus acidophilus on

Type 1: Possible

ture infective dose 50 (TCID^/ml in CEM growth medium and

m me reaction mixture (final concentration, 1000 TCIDjo/ml). In 
addition tn tn^ >«««•. 1:.*_ 1 _ *

. - -------—™, mixture containedtheOMuymcBtt gfCEM growth medium diluted 1,000-fold, 

e , r leukocytes (19) and

V ^XP' ?|Theof°Ckefeller Univmity Pm» • 0022-1007/91/07/0289/04 $2.00

# ------y------- AV
addition to the components listed, the reaction

Peroxidase. MPO was purified from human



•» -

'J

i'06

IO7

aver-

Viricidal Effect of Lactobacillus acidophilus290

106

LB+ (CFU/ml)

EkA

i ’o4-

ioU 
0

CM 
Q- 2 
> 10n

i

dition of azide (which inhibits peroxidase) or catalase, but 
not heated catalase or superoxide dismutase, again implicating 
H2O2. Chloride could be replaced by iodide, bromide or 

thiocyanate ions, LB* could be replaced by reagent H2O2 
and MPO could be replaced by EPO. However, chloride was 

less effective with EPO than with MPO.
The inhibition of HIV infectivity was not due to direct 

toxicity to the CEM cells. The evidence is as follows: (a) the 

reaction mixture was diluted 100-fold on addition to the CEM 

cells; (i) the CEM cells continue to metabolize and divide 

at a normal rate as indicated by acid production and increase 

in cell number; (c) identical results were observed when cata­
lase was used to stop the reaction before the addition of an 

aliquot to the CEM cells; and (d) the toxicity of the peroxi­

dase system is known to be strongly inhibited by protein and 

low mol wt components present in the CEM growth medium.
L. acidophilus has been detected in the vagina of most normal 

women with the level of HrCh-producing lactobacilli 
aging 8.4 x 106 organisms per ml in one study (18). Under 

our in vitro conditions, the amount of H2O2 generated by 

10’ organisms was sufficient to inactivate HIV in the absence 

of peroxidase, and when MPO and chloride were added, con­
centrations of LB* as low as 2 x 105 CFU/ml were effec­

tive. Thus, lactobacilli appear to be present in the vagina in 

adequate numbers to exert an antiviral effect. Peroxidase has 

also been detected in human vaginal fluid (24). Of the halides, 

chloride is present in cervical mucus in high concentration 

(25) and iodide and thiocyanate are concentrated there fol­

lowing intravenous administration to humans (26). Their pres­
ence in vaginal fluid would thus be anticipated. The pH em­
ployed here is approximately that of vaginal fluid. Additional 

studies are needed to evaluate the influence of potential in­

hibitors in vaginal fluid (catalase, protein, low mol wt-reducing 

substances).

Results and Discussion
H2O2-generating L. acidophilus (LB*) alone at a concen­

tration of 10’ CFU/ml was viricidal to HIV in lactate buffer 

pH 5.0 as measured by a decrease in viral replication in CEM 
cells (Fig. 1). When the LB* concentration was reduced to 

a level where it was ineffective alone (2 x 105-5 x 106 

CFU/ml), the addition of MPO and chloride resulted in a 

return of HIV viricidal activity (Fig. 1).
The HIV viricidal activity of high concentrations of LB* 

alone was variable, with complete loss of HIV infectivity ob­

served in five of nine wells, giving a median P24 level of <10 

and a mean of 123 pg/ml (Table 1). An anti-HIV effect was 

not seen when the LB * was heated at 100°C for 15 min or 

was replaced by L. acidophilus which did not generate H2O2 

(LB‘). This toxic effect on HIV was inhibited by catalase, 
but not by heated catalase, implicating H2O2. Table 1 also 

demonstrates the viricidal effect of low levels of LB* com­

bined with MPO and chloride, the requirement for each com­

ponent of the system, and the inhibition by heat-treatment 
of LB*, by the substitution of LB" for LB* and by the ad-

EPO from horse eosinophils (20). Peroxidase activity was deter­
mined by guaiacol oxidation (21).

Lactobacilli. Hospital cultures of L. acidophilus obuined from 
human vaginal swabs were initially tested for H2O2 production by 
exposure to air of colonies which had been grown anaerobically 

as surface colonies on agar containing horseradish peroxidase and 
tetramethylbenzidine (18). Colonies of HjOrgenerating organisms 
(LB*) formed a blue pigment, whereas organisms which did not 

form HjOj (LB") remained white. LB* and LB* cultures were 
maintained by aerobic growth on HBT agar plates (01-478 Remel, 
Lenexa, KS) at 37OC in a CO2 incubator for no longer than 2 d. 
Before the experiment, the organisms were transferred to peptone 
yeast extract medium (22) containing 1% heat-inactivated FCS (Hy- 
clone Laboratories, Logan, UT) and grown aerobically at 37°C 
for approximately 6 h with tumbling for LB* and 24 h in sta­
tionary tubes for LB*. The lactobacilli were washed twice and sus­

pended in 0.1 M sodium sulfate. HjOi generation by LB* was de­
termined before each experiment by the scopoletin method (23).

Measurement of Viricidal Activity. The reaction mixtures described 
in the legends to the figure and table were incubated in sterile 

screwcap microtubes with sealing O-rings (4.3 x 10.8 mm, 1.5 
ml capacity #75.692.005; Sarstedt, Inc., Princeton, NJ) for 30 min 
at 37OC. The tubes were centrifuged at 2,940 5 for 2 min to sedi­
ment the bacteria and 10 gl aliquots of the supernatant fraction 

were added to triplicate wells (48-well plate #3548; Costar, Cam­
bridge, MA) containing 2 x 10s CEM cells in 1 ml of CEM 
grown medium per well. Following incubation at 37*’C for 6 d 
in a CO2 incubator (5% CC>2-95% air), a 200 gl aliquot was re­
moved for measurement of HIV P24 antigen by a solid phase 
sandwich-type ELISA (Abbott Laboratories, Chicago, IL). If an 
optical density of >2.000 was observed, the supernatant fraction 
was diluted and remeasured. The data are expressed as the P24 an­
tigen level above background. A positive HIV-P24 antigen cutoff 
of 10 pg/ml was used. In general, culture supernatant levels of HIV- 
P24 antigen were either zero (<10 pg/ml), indicating no replica­
tion, or very high (>1,000,000 pg/ml), indicating unrestricted repli­
cation, with the level reached being related to the number of CEM 
cells (2 x 105), the volume of the reaction mixture added to the 

CEM cells (10 gl) and the growth period (6 d).

Figure 1. The viricidal effect of HjOz-generating L. acidophilus on HIV 
in the presence and absence of MPO and chloride. The reaction mixture 
contained 4 x 10*2 M sodium lactate buffet pH 5.0, 0.005% gelatin. 
2 x 10"2 M glucose, 7.7 x 10’2 M sodium sulfate, and 1,000 
TClDsoAnl HIV, either alone (A) or with LB * at the concentrations in­
dicated without (•) or with 23 mU/ml MPO and 0.1 M sodium chloride 
(O) in a final volume of 0.5 ml. The results arc the mean of 3-12 determi­

nations.
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intravaginal infusion of cell-free HIV or SIV, however has 
been described (28, 29).

S“r_;?"diin®\SUB.?,eSt that the,P_resence and level of H2O2- 

osexual transmission of HIV by the release of H2O2, which

No. with 
HIV growth/ 

No. of samples

rk • 1 A , 4.T i ' “ ,nc 'V'nrocyte, J.15U U/mg, 5’ JA' ThI.LB.’ and. ??la,e were heJted for 15 min

gation and resuspended in 0.1 M sodium 7ulfa"e"to“th7r^u'ire7op"«i

7^?," ,he• m“" F24 W
over the total number of

producing lactobacilli in vaginal fluid may affect the heter- 

can act either alone or in conjuction with a halide"and perox­

idase of leukocytic or uterine orgin to inactivate HIV. Normal 
individuals, or persons with^sexually transmitted vaginal dis- 

or absent, may thus be at greater riskVf infecdon and^

/[J*1* concentrations'indicated; 23 muTni

10-‘ M *°d Um bro,rnid*; 10",M thiocyanate; W’ M H2o';

10 M sodium azide: 5.8 ucr/m /ctd i • _ i- __

t ' a — j-aij V144G1 JU”
cations, e.g„ LPO in milk and saliva, MPO in neutrophils 
and_1?°nocytes’ EPO >n eosinophils and extracellular MPO 

or EPO in inflammatory loci containing degenerating or 

the possibility that the peroxi-

HIV in semen is both cell-associated and free in seminal plasma 

(27) and it is not clear which form is responsible for male 

to female vaginal transmission. The infection of primates by 

mtravatrinol inhieinn ~-.ll _ ttttt « r . '

None

LB* (lO’/ml)
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LB* (lOVml) + MPO + Cl 

Cl deleted

MPO deleted
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Catalase added

Heated catalase added 
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Cl deleted, I added 
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LB’ deleted, H2O2 added 

LB* (lOVml) + EPO + Cl 

Cl deleted, I added 
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HIV P24 

antigen
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1,202,604

123

2,063,677

1,982,759

162,754

198

<10

2,303,638

4,368,805

3,760,265

5.614,311

3,685,807

3,368.574 

5,075,827

<10

<10 

<10 

<10 

<10

<10

12,965

<10 

<10

<10

case, in whom vaginal H2O2-producing lactobacilli are few 

or absent, may thus be at greater risk of infection and, as 
a corollary, may benefit from vaginal colonization with 
HzOrgenentmg lactobacilli. The systemic treatment of 

AIDS patients with orally-administered live lactobacilli has 
been proposed (30). The presence of peroxidase in other lo­

cations, e.g„ LPO in milk and saliva, MPO in neutrophils 
and_1?°nocytes’ EPO >n eosinophils and extracellular MPO 

or EPO in inflammatory loci containing degenerating or 

stimulated phagocytes, raise the possibility that the peroxi­
dase system utilizing H2O2 formed by microorganisms, 

phagocytes or soluble enzymes also contributes to the host 
defense against HIV at other sites.

The reaction mixture was as

Table 1. Properties of the LB'-Dependent 

Human Immunodefciency Virus (HIV)-Jnhibitory Sysi

described in Fig. 1, except that the addi-

mU/m) EPO; 0.1 M sodium chloride; 10"1

.at " nT.hf.hW,td LB\WiS C0ll-'«i “"'rifu-
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By Bmoe Rereberger 
A». arf wriu.

Bethesda. "There are majsy ciraun- 
sUnoes under which women have 
sex and for many of them abstinence 
is not jossible, however much they 
might wish it. AjuI for many women 
it is also not possible to negotiate 
ermdom use.”

Hitchcock is among the leaders <K 
an increasingiy urgent effort that has 
been spurred in recent days by sev­
eral new reports that AIDS is grow­
ing fastest among girls and young 
women, primarily as a result of het- 
erosexud activity, and that the num­
ber o;’ American women who came 
down with AlPS last year grew four 
times as fast as the number of men.

To encourage the effort. Rep. 
Constance A. Morelia (R-Mc.) has 
introduced a bill that would autho- 
rhe the National Institutes of 
Health to spend $30 million a year 
tn develop such a product Sen. Paul 
Simon (D-IB.) is planning to intro­
duce a similar bill in the Senate, 
pc-ssiblynext week.

Such “eanaarking" bills are sel­
dom effected to pass. But if they 
gain enough co-sponsors, they may

evidence it also destroys viruses.
As a result N-9 products have
sometimes been recommended to bind directly to certain bacteria and 
women for protection agatns: HIV, viruses, rendering them unable to 
the AIDS virus.

become part of the "report language" 
that guides federal agencies as they 
implement the main budget bilb.

The nearest things on the U.S. 
market to a microbicide are vaginal

desperately 
need something that 
gives women more 
control over their

Another class would use large 
quantities of antibodies, the mole­
cules that the immune system tai­
lors to attack specific microbes. 
These would be manufactured in 
the laboratory.

The idea wottM be tn put these 
substances into a foam or a gel or 
even a rubber ring that could be 
placed tnach as a diaphragm's ring 
b. The active sngrediens would 
then diffuse and attack the virus.

The ideal product. Hitchcock 
said, would be one that is cheap, 
safe, easy to use as wel as color­
less, odorless and tasteless so that 
Eten coaid not object to its use. As 
it happens, the product would also 
protect a sms if the woman was 
inteetec.

Hitchccck said it is abo a goal to 
make a product that wdt prevent 
disease but not prevent pregnancy. 
"We're talking abc-ut a fatal dis­
ease," she said, “A woetaa shouldn't 
have to risk her lire to have a baby." 

She Kid there rs also a reed for 
more basic research on SIKb ques- 

The phone number for 
information on tonight's per­
formance by Ashe at Mount 
Vernon College is 202-625- 
4555. The number was in­
correct in yesterday's 
Weekend section.

i
■In tight of growing evidence thaa 

young women are especially vulner­
able to infection by the AIDS virus, 
scientists over the last year have- 
been stepping up their efforts to 
develop a product that women can 
use—without a man's knowledge— 
to protect themselves against the 
fatal disease.

The hoped-for product, often
called a microbicide or virucide, 
would be a foam or gel or a solid 
object that a woman could place in 
her vagina before sex. It would be 
undetectable by her partner and 
would emit chemicals that destroy 
the AIDS virus and perhaps other 
microbes that cause diseases that 
predispose a woman to AIDS.

“We desperately need something 
that gives women more control over 
their lives." said Penny Hitchcock, 
chief of .Che sexually transmitted dis­
ease branch of the National Institute 
of Allergy and Infectious Diseases in

But it is far from perfect. Hitch­
cock points out. For one thing, fre­
quent use may have the opposite 
effect, making a woman more sus­
ceptible to HIV infection. The rea­
son is that N-9 is a detergent that 
not only breaks up the membranes 
that enclose sperm and HIV but the 
membranes that enclose cells lining 
the vagina and the cervix. As a re­
sult, scientists fear N-9 may make it 

, easier for the AIDS viras to get in. 
Hitchcock said there is a need for 

more research to learn whether 
N-9 is truly protective against HIV. 
Several other spermicides not li­
censed in this oountiy are also to be 
tested.

More promising are several 
_________ _________ _______ _____ classes of potential products based 
stance’caHed ramoxvT.ol-9 (N-91. o» natural infcctioo-aghtiag sub- 

Although it kills sperm and is in- Kancss. Oru- group relies on snail
tended as a contraceptive, there is proleuis called defensins that are

present in the mucus cf many- mam­
mals. including humans. They can

tfons as what volume of viruses an 
infected man might give a woman 
with each ejaculation, how long the 
microbes must remain m the vagina 
to infect, and exactly what the 
mechanisms of infection axe.

Hitchcock said that even if a 
prcduct could be developed that 
protected women only against other 
serra3y transmitted diseases, that 
ir. itself would offer valuable pro- 
toctica againsc HIV. Preliminary 
evidecce shows that women who do 
not have other sexual diseases have 
a much lower risk of getting AIDS.

—Penny Hi-xhiwk. Nbtiooa! tiscihia 
of Altergy and Iiusctimn Disaasw
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FAX-MEMO

TO:

FROM:

DATE: August 4, 1993

busy you arc and J appreciate your taking time out to give

If it is not too

Thanks again for all of your interest and help

Jackson T. Stephens, Jr. 
Stephens Enterprises, Inc.

Carol Rasco
The White House

Stephens Enterprises, Inc.
Ill Center Street, Suite 1616 
Little Rock, Arkansas 72201 

Tel: (501) 375-0940; Fax: (501) 375-4171

15:14

I sincerely appreciated your getting back to us regarding our

I know how 
us an

-1

Win nnxn ..........    “““ "v‘*h M? OffiCe Humber IS
(oui) 375-0940 or you can reach me by fax at (501) 375-4171.

Gary Faulkner and I are scheduling some meetings in Washington 
during the next couple of weeks and I would like to introduce you to 
a new contact we have been working with at the NIH. Her name is 
Dr. Nancy J. Alexander and she is Chief of the Contraceptive 
Development Branch at the NIH. If we could have a brief meeting 
with you and Include Dr. Alexander as well as Dr. Penny Hitchcock 
who is Chief of the Sexually Transmitted Disease Branch, I would 
greatly appreciate it. In a nutshell, Dr. Alexander believes we can be 
moving at a faster pace and has some Ideas about how to proceed. 
I am including with this fax a copy of a recent Washington Post 
article that sums up the focus of their attention.

We could meet with you anytime the week of August 9 with the 
exception of the morning of August 12. We could also meet anytime 
on August 16 or 17. J believe w® may have found in Dr. Alexander 
someone who can quarterback this process for us. If it is not too 
much trouble, I would appreciate us being able to have a short 
meeting with you.

♦

interest in meeting with the newly appointed AIDS Czar.

update.
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JUN 8 1993

The SecretaryFROM:

AIDS Drug—Letter from Mr. Gary FaulknerSUBJECT:

!

THE SECRETARY OF HEALTH AND HUMAN SERVICES 
WASHINGTON, D.C. 20201

Memorandum for Carol H. Rasco
Assistant to the President 

for Domestic Policy

This is in response to your memorandum forwarding correspondence 
from Mr. Gary Faulkner of Stephens Enterprises, Inc.—the parent 
company of OxEmis, Inc.—expressing his concern over the 
postponement of the May 13 meeting of the National Institute of 
Allergy and Infectious Diseases (NIAID) AIDS Clinical Drug 
Development Committee (ACDDC).

The ACDDC was established by the NIAID to help evaluate HIV- 
related treatment and prophylaxis products with potential for 
study in NIAID-sponsored clinical trials. Because of the large 
number of products suggested by individuals and organizations 
each year, the ACDDC review and evaluation helps to ensure the 
most effective use of resources by recommending the most 
promising agents for clinical study. In order for the ACDDC to 
analyze a potential therapeutic candidate in a rational and 
objective scientific manner, standard guidelines for submission 
of data have been developed for all sponsors of agents. These 
guidelines, which have been well-received by the community, were 
provided to OxEmis, Inc. in a June 1, 1992, letter to Mr. J.T. 
Stephens (attached). Unfortunately, the ACDDC has not yet 
received a submission of the requested supporting documentation 
for EXACT™.

r k

I have discussed this matter with NIAID’s Director, Dr. Anthony 
S. Fauci, and his staff and I want to emphasize that the NIAID is 
committed to continuing research and development of HIV 
viricides, such as EXACT™ (myeloperoxidase) developed by OxEmis, 
Inc. After careful review of the interaction between OxEmis, 
Inc. and the scientists in the Division of AIDS, NIAID, it is my 
understanding that there has been a regular exchange of 
communication, both verbal and written, between this company and 
the NIAID with the mutual goal of moving ahead in this important 
arena of AIDS prevention. However, all companies with promising 
agents seeking ACDDC review and evaluation are required to submit 
certain information prior to review.

€



Page 2

Donna E. Shalala

Attachments

In regard to the May 1993 ACDDC meeting, none of the companies 
with potential products were able to submit the necessary 
preclinical information required for ACDDC review, thus the ACDDC 
meeting was postponed until September 9.

I have been informed that scientists at ExOxEmis, Inc. and the 
Division of AIDS have pursued various avenues of both in vitro 
and animal testing required for the clinical development of 
EXACT ™. Recent communication from the Division of AIDS (see 
attached letter of January 7, 1993 to Mr. J.T. Stephens) clearly 
outlined the type of preclinical animal model efficacy studies 
remaining to be done. Once the appropriate tests have been 
completed, these results and other pertinent information may be 
forwarded to the ACDDC Executive Secretary, Dr. M.A. Luzar, in 
order to schedule a review of EXACT ™.

The NIAID would be delighted to schedule an expedited ACDDC 
review of EXACT ™ or a related product of any manufacturer 
before the September meeting, provided that the required 
materials are submitted to the committee by a mutually agreed 
upon date. In this regard, I suggest that Mr. Faulkner contact 
Dr. Luzar at (301) 496-8213 to discuss the current status of 
their efforts regarding EXACT 
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DEPARTMENT OF HEALm IL HUMAN SERVICES Public l-lealth Service 

National Institutes of Health 

Betnesda. Maryland 20892 

June 1, 1992 

J. T. Stephans, Jr. 
Chairman and C.E.O. 
ExOxEmi s, Inc. 
Suite 1710 
One Union National Plaza 
Litte Rock, AR 72201 

Dear Mr. Stephens: 

Building: Solar 
Room : 2A02 
(301) 496-8213

Thank you for·your interest in AIDS treatment research. Outlined below are 
the additional data needed to review your purified myeloperoxidase compound 
pursuant to our telephone conversation on May 29th. As the Executive 
Secretary of the NIH AIDS Clinical Drug Development Committee (ACOOC), I am 
responsible for rev1ewing submitted information on promising agents for AIDS 
that require further clinical development. The Co11111ittee was established by 
Dr. Anthony Fauci, Director, National Institute of Allergy and Infectious 
Diseases (HIAID), to advise the Division of AIDS (DAIOS) regarding agents to 
be studied in clinical trials sponsored by the AIDS Clinical Trials Group 
(ACTG) and by the Co11111unity Programs for Clinical Research on AIDS (CPCRA). 

The ACDDC is composed of both Government and non-Government experts. Non­
Government experts include ACTG and CPCRA investigators, thus providing 
continuity and enabling speedier movement of drugs into clinical trials. 
Drugs may be submitted to the Cormnittee by sponsors in industry, academia, 
and/or Government. Following a thorough review of data on each drug, the 
Committee assigns it a priority rating. The criteria for evaluation include a 
rationale, laboratory evidence of activity, safety information in animals and 
demonstration of in vivo efficacy. The DAIOS decides which drugs will enter 
c1inical trials it sponsors, taking into account the recommenditions of the 
Convnittee. 

Because of the large number of suggestions proffered by individuals and 
organizations regarding treatment of this disease as well as the substantial 
time and effort required to review the relevant data, it has become necessary 
to limit review of suggested therapies to those which have demonstrated 
scientific merit. The ACOOC has established suggested guidelines for the 
submission of data for review in order to analyze a potential therapeutic 
candidate in a rational and objective scientific manner which will assure 
optimal use of federal funds and patient resources. We strongly encourage the 
inclusion of the requested data (listed below) in your submission. Material 
which is imprecise will be of limited value to the Co11111ittee in fairly 
evaluating your purified myeloperoxidase compound as a potential therapeutic 
approach to AIDS. 
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Please submit five (5) complete copies of the da�a to be reviewed (suitable 
for photocopying); however, if your proposal contains colored charts and/or 
tabs we request that you submit 50 copies. This information is for the 
exclusive use of the AIDS Clinical Drug Development Co11111ittee and the Division 
of AIDS staff, each of whom recognizes the confidential nature of the 
submission and his or her obligation to restrict the use cf this information 
to the deliberations of the Committee and the Division of AIDS staff. A copy 
of our confidentiality policy is enclosed for your information. 

Please limit the packet of information that you send us to no more than SO 
55 pages. If any of the submitted data have been published, the specific 
references should be indicated where the data are presented in the body of the 
submission, as well as providing a separate bibliography. You are encouraged 
to submit reprints. 

The information submitted should include a brief summary of: 

1. Theoretical b1ckground

A brief description of why your purified myeloperoxidase compound
·should be a) effective, b) safe, and c) feasible. For what condition
1s the compound proposed? What is the purported specific mechanism of
action? For example, 1f the agent has anti�HIV activity, does it
inhibit reverse transcriptase/uptake, prevent release of virus from
infected cells, etc.? Similarly, if the agent is an imrnunomodulator,
specify the effect(s) on the innune system.

2. In vitro documentation of efficacy

Ideally, dat1 from two independent laboratories should be submitted.
Please provide details of how the sunnarized studies were perfonned:
the specific assays used, reagents, cell lines, isolates employed,
parameters used to determine a positive or negative result (eg. the
background level in a laboratory do1ng reverse transcriptase activity
assays), positive and negative controls. Please identify the
laboratories where the testing was performed. If you have been unable
to obtain such testing we may be able to arrange for screening of
compounds for antiretroviral activity by the NIH or one of its
contractors.

3. In vivo documentation of efficacy

Data from animal studies, if any, indicating the safety, tolerance,
and efficacy ·of the proposed compound in conditions possessing some
similarities to AIDS. Again, in your summary of these data, please
provide details that will enable us to evaluate the agent: study
design, species, dose, route and duration of administration, relevant
pharmacokinetic data, length and frequency of observation, measurable
parameters used to define outcomes.
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4. Preclinical pharmacokinetics and toxicology

Briefly sumarize acute, subacute, and chronic toxicology studies;
results of mutagen1c1ty and teratogenic1ty studies; single and
multiple dose pharmacokinetics in animals.

5. Results of Phase I pharmacokinetic studies

Single and multiple dose studies; safety and tolerance. Describe
patient population(s) studied and how outcome measurements were made.

6. Results of clinical trials {Phase 1B or later studies)

Sunrnarized data should include; a) description of patient population,
b) eligibility criteria, c) study design, d) objective parameters for
both laboratory and clinical improvement, e) toxicity, f) concomitant
therapies illowed and utilized, and 9) patient status at the
conclusion of the trial and at later follow-up, if done. Emphasis
should be -0n measurable, quantitative parameters that can be
summarized in tables and clearly-marked graehs. Be specific.
Generalities such as "symptoms were reduced. "antiv1ra1 activity was 
seenn , "opportunistic infections were reduced", or "lesions of 
Kaposi's sarcoma were reduced" are of limited value. 

7. Product formulation and availability

Data about the structure, formulation, stability-indicating assay,
shelf-life, and availability should be provided to assist in
deten11ining the feasibility of conducting clinical trials with the
proposed agent.

a. Cover letter delineating your overall development plan for the
proposed therapy including the extent of AIDS Clinical Trials Group
(ACTG} participation anticipated.

Your compliance with these guidelines w111 expedite the evaluation of your 
purified myeloperoxidase compound and will be greatly appreciated by the 
Conrnittee. Information should be sent to me at the address below: 

Mary Anne Luzar, Ph.D. 
Exacuti'le Secretary 
AIDS Clinical Drug Development Co11111ittee 
D1v1sion of AIDS, NIAID 
Control Data Building, Room 2A02

6003 Executive Blvd. 
Rockville, MD 20852
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Please note that future ACDDC meetings are tentatively scheduled for S�ptember 
17 and December 10, 1992. We would appreciate receiving information on your 
agent four weeks prior to a meeting date in order for it to be considered for 
presentation to the co111n1ttee. If a favorable consideration is given, you 
will be contacted by the Executive Secretary about arrangements to be made for 
a representative from your organization to appear before the co11111ittee for a

formal prese�tation. 

Enclosed for your information are a Co1I1Dittee roster and charter, as well as a 
set of guidelines for Biological Response Modifier Evaluation, the 
confidentiality statement for members and a list of ACTG and CPCRA principal 
investigators. 

Please contact me at (301) 496-8213 if I may be of any further assistance to 
you. 

�;�[�'-
v' 

Mary Anne Luzar, Ph.D. 
Executive Secretary 
AIDS Clinical Drug Development Committee 
Divis1on of AIDS 
National Institute of Allergy and Infectious Diseases 

Encl. (6) 

cc: Dr. Henry Masur 
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l•tnuda. Maryl.nd 20852 

January 7, 1993 

Jackson T. Ste�hena, Jr, 
Chair.nan, ZXOXE:llis Inc. 
1769 On• Union National Plaza 
Li�tle �ock, Arkar.s�s ,,201

Oear M�. Sta;hena: 

solu- �uilding 
� �C�.2 
(301) '96-0700

.Asp.a:- cur �h0ne corw�rsatiQn e: T\:.esday, Janua:-y �, 1SS3, I want 
to r•-•mphA$i2e that th• i��0rta�c� ot continuing res•a:eh anc 
c�velc�ment ct H!V viricid••, s�c., as �o a�d z,o, is 
ackn0wle�9ec ty us in t.h� Nati�nal In•titute ct Alle..rs-t an� 
!nfactio�s Diseases. I hav• d�scussad tha p:asent •tats ot
d•valoP=ent with or. ��thcny !a�e�, Institu�a Oirecto=, or. Pat
Reioneldai-!ar, Program Virologist, and er. Cln.:iek Li ttarst, o:ru�
O.velo�ent and Survaill�nce C�ief.

As previously 1tatad, w• are cc:msi�tad tc do animal ef!ic�cy
stu�iss i� the ;uin•a pig model ct Har�••• We t••l such animal
model e!!ieaey studiaa are a lo�ieal next •t•p, arid i� th•••
compoan�s p�evG positive in a H•rpe• modal, wculd se.�•rat• 
support and enthu5i�s� by the A:os Clinic�l 0:-Ug oevalopm•nt 
Committee (ACOOC). We a:e 0ra�ared t0 initiata animal atudies 
�ith an appropriate d=�q !orm�lition prcvided �y ye� t.�at will 
�!ti�auly �• employ�c in clinical st�dies, 

wa are also in aqr•e•nt with your scientific Di:e��e=, or. S�b 
All•n, Ul4t animal •tudies of lo:al tex!city tcll0�i�g vaginal 
administration are c=itical. ls you ar• a�are, inc:easec 
transmiasion of H!V has bean a•aoci�tad with conditions cf 
a.onormal va�inal epithslii.m, �• �athelogy report on the rabbi� 
to�icolegy atudies has �•en �e:?l•tad and ycu •hc�lc be receiving 
a copy ct th• re�e:-t ar.ertly trcm Or. Nancy Ale�ance: cf N!CHD. 
Tbe report appa:�ntly desc=i�s eon�ic•ra�l& t��ieity with tr.e 
gel base alone. o�. Alexande:'s group �c•• net fcr:aulat� 
compo�-xis, but, Or. All•n has statad that the p:Od�ct (Exact) 
could be for:nulatec a• 8 gel. It is unclear �hath•r the
formulaticn supplied to N!C!-i'D �as �•sted in vitro fer •!ficacy. 
Again, it •.-ill J:.e i2:portar.t to p,erfor.u tc:dci ty trials with the
co�pou.::d anc fcr.:iula�ion to be �sad in th• clinical t=ial. 



Purt.har teating can prcceed •• soon •• we have received th• 
revi••d compound. once the various contractor• have received 
this formulation, it will take approxiuuly 3•4 weeks to 
complet• the eell culture work,· and 3•� month• to complete th• 
aniul •ffiai•ney studi••• It.is highly likely that the ACODC 
will wish to evaluate the r•aulta ot the animal ettieaey atudies 
�fore making a deciaion to pr�ceed to clinical trials. 

Aa we �i•C'\lssed, it i• alao important to continue the dialogue 
with th• FOA to und•r•tand what other au;gestions or requirements 
th•y may have prior tc initiating clinical trials. 

Again, I want to re-•••ur• you that because this product and 
approach are very promiain9 in.preventing HIV•1 tran•miaaion, wa 
remain ccuitted to aa•i•ting ExOx!mi• so that this concept and 
product are developed in a timely manner. 

c:c: Anthony s. Fauci, M.O. 
Pat Reiohelderfe�, Ph.o. 
Chuek �itt�st, Ph.D. 

Sincerely, 

�::¾�. 
Steven M. Sehnittman, M.O. 
Chief, M•dioal Branch 
Division ct AIDS 
Clinical R••ea:ch Program 
National Inatitute ot Allergy 

and Infectious Disease• 
National Institutes ot Health 
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FAX-MEMO

TO:

FROM:

DATE; June 8, 1993

A***********************************************************************

Thunks for your continued interest.

>|C*4<>)t>k**>l<>l<**>»:>)‘l<****'k'l<><>*e>i<>l<if>l<**>l<**4<i|<$4<i|t****************t>4>'l<*>k*>l<>l<***********

We thought you would be interested in the following article 
summarizing the highlights of the Berlin AIDS Conference.

As you know, this is exactly what we have developed at ExOxEmis. 
As soon as we can get it through the bureaucracy it could be made 
available to the public.

Stephens Enterprises/ Inc. 
Ill Center Street/ Suite 1616 
Little Rock/ Arkansas 72201 

Tel: (501) 375-0940; Fax: (501) 375-4171

Gary Faulkner
Fax # (501) 375-0940

Carol Rasco
Fax # (202) 456-2878

It was especially interesting to us that the participants placed an 
urgent priority on the "development of some substance or device 

that would enable women to protect themselves from Infection 
without die consent of male sex partners. Possibilities include a 
microbicidal jelly- ideally one that also would kill bacteria and 
parasites-"
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$2.5 Billion a Year Urged to Curb AIDS Ca>
Officials <rf JIMd Conference Cite Explosive Growth of HIV Infection in Some Countries
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SfcnMn said. The dfoeise is spreaditig with sewt- 
iiar sjeed in Latin America, where fatf a nifton 
Braafcans may be infected by the end of the dec­
ade.

The worst rwmbers are from Africa, h fce 
Ivory Coast city of Abkirio. for otaRpte. about 
11 percent of aO adults are nfectedt ia soMthera 
Sedan nearly haK of ali female prortitiites aid
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bos of “AIDS orpfaans* is bec<msog a aster sy- 
ciai harden i

Bat in terms of worldwide threats to lite, 
AIDS may not be the most severe, according to 
an official of the World Bank, who preriewedV^ 

report co ileveloproent pottcy a«d health that his 
orgariaaticii is scheduled io release nt about two 

wwfcs.
'I would submit that the twortably from AIDS 

argues agamst fits haring) any degree of priority 
relative to smoking. TB aud control of diarrheal 
dj-eases," Dean T. Jamtsun said.

Nevertheless, be added, the WnrM Baric has 
scnrimaed WHO's estimates and concurs that 
iocreased spending now txr AIDS prevention 
would be useful in part because of 'rapidly de- 
dining cost effectiveness"of health interventions 
once iftfeetknt occurs.

Others criticized the World Bank's analysis.
June f. Osbom. a professor of pubGc health al 

the UtuversMy of Michigan and chairwoman of 
the prestdenfi AIDS cummfesKn, caUed it a “sad 
undeistatemeal" of the importance dt the infec- 
tfea, wtfeh she rated a “wiki canT araong dis­
eases becaise it pceferentiatty st rites ttie young 
and b so dffioiJt to control

EDtadj As Sy, a tesideat «f Dakar and an of­
ficial of the litenMCwnal Caoncil of AIDS Ser­
vice Organizatms. srid the disease’s impact in 
Africa « not l«dd by lumbers abne. The two 
ctoef engineers of a stajor public works prufect in 
one African country were recently’ dugnc-sed as

inV-positfee (presosabty ticeateriag be pro­
ject’s CMjipId mm), and >,j another aamtry 30 
percent <jd ltae r>ed^^ perwHiR?f w>ajjra;ted. 
Ht•*fettnsoe either nation. X .

There was general cuncurNace hy intamX 
Jwnal AIDS offidah here that a parirriarir cr- 
rgent priority is the devefopmert of some srib- 

slance or device that wmdd enaMe irami to 
protect themsekes from infectioa without the 
consent of mate sex partners. FWibdrtks »- 
ctorte a mirrobicidal jefly—rteaily *»e that also 
would IdU bacteria and parasites—or seme ver­
sion of tie cervical cap. j,

This is very important for teenage 
-IMccPiot of the Institute ofJjflyfetf'ScdmnK- 
in Antwrrp. IlifiFphysiriogiral irmna-
turity makes them more susceptible to trfeciKU. 
In many pbces this age group constitotes the 
leading edgp of the epMernic.

The conference w far has bees withoui cbe 
clamor of social protest or scientific specuhttem 
that marked some sesskuis in the part, tn Am­
sterdam lari summer, reports ri a smriil number 
of patients with AlDSbke illness who were wot 
HIV-positive fed rumors that a new, mysterious 
epidemic was underway. Those raies were tatr 
ifeteinuaed to have different raises.

There has beeo a concerted eBort to bring 
persons and otgaumtkns to this eatferescewAe 
might not otherwise have attended The steering 
comurittee SfKmt about $3 rndfitn sponsoring 
2»4W0 persons who codd not afford the registra­
tion fee. A consortium of ncngovemneatal or- 
ganizrtkms paid the travel costs of aaotber 200 
attenfees and fan nd there housing with femflies 
in Berlin.

KaiMhtn HabermeH, a Germn ywofessor of 
vhnlogy and the chairaa*of thecrnfeeoce, said 
be did not know how otany HV-positwe pcrssMs 
were among Che registraals. but te aiMed, Tlis 
certainly a large number."

is
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By DaridBrewn
- *-nr -- i«<sur«™

BERLIN, jime 7—For an ■wesfcnent of $2.5 

bflion a year, the worW cowamwity cnaM cat m 
baf the nwuber of new AIDS virus Mections 
expected toocrur by the turn of tbf century.

That was the prrdktioa offered by « World 
Heahb OTgimsalwn (WHO) official lofay as the 
Mirth International Corfe rente on AIDS opened 
with nearly 16JJ00 soenrirts. pobbe heath 
workers, activists and journalists.

The $2.5 Mhon, said Mkfiael H. Mersofl. an 
ATBerican epifeiwirtogist who heads WHO's 
global program on AIDS, "is aa rnvestmerf on 
which the returns wmtM be huge."

WHO estimates that about 13 mtSiOB adults 
and 1 nrifion iirfarts have been infected with the 
hwnai unniunodeftciency virus (HIV) sfore the 
disease was fest identified in lhe early 1980s. 
Wjthnui Tin- added funding, abort 20 fTklfem 
mote cases will develop ■■ the Third World by 
theFwr 2000 With nn>rcintensive promotion of 
ciMdcxn use. treatrarnt of venereal diseases and 
otter low-tecb inlervwrtrons, new afcik jnfec- 

imus could be reduced to 10 mfcoH. Mersiui 
said.

'But ran tilt world afford the necessary $2.5 
bilbme Well, $25 biltow is. scarcely one twen- 
litth of fee $49 LnBon spent on Operation 
Desert Storm. It would banfly bay one can of 
Coke for every person in the w«M,' Mersoe 
said.

The hopeful exhortation came wftk a catalog 

of grim statistics.
Grwiti of HIV infection is *rxplosive" io 

Soutteart Asia. &i ThaflaRd, the number of those 
infected has grown from 50,000 to 450.090 in 
three years. In Burana and (ndii, lhe prevalence 
of infection ia drag addicts tes gone fcnm 0 per­
cent to 50 percent in a slightly tonger period.
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DEPARTMENT of HEALTH & HUMAN SERVICES
Public Health Service-

May 3, 1993

CDS No. MICROSCOPIC pH

8.7

11.9

8.1 4.2

4.9 5.5-6.0

Ind 6 7 n'gi',a iS Cl0SC 10 neu,n,‘<7lW-6’,nean 7-3-in in“c‘Ncw Zealand Rabbits
and 6 7-7.*., mean 7.0, in ovancctomized animals in our laboratory) and introduction of acidic 
furmutaoons pnxluces clinically dononnrable irritation.1 Therefore we examined the pH of Ute 
“T Wtach yo-.aubmi.ued for testing and it is not surprising that all .hme e sed vani a

• p» —ha. higher thaV^tr foZlatZ1
appeared less irritating.

rale of ^ono-
1371-1375.

not surprising that all three caused vaginal 

---------and also

Mr. Forrest Seale
ExOxEmis, Inc.
18585 Sigma Rd.
San Antonio, Texas 78258

4.2

43

National Institutes of Health 
r
Building
Room

(301) 49f>.

TEST ARTICLE
= ......

Eosinophil Peroxidase

Myeloperoxidase

Control Acetate Jelly

Ortho-Creme®

Hear Mr. Seale:

As you are aware,

Bethesda. Maryland 20892

6100 Executive Blvd. 
Room 8B 13P

1661

Acetate Jellv (CDB MiV mT* ■n°U V"8™1 irfil"ion s,udy of Eosin“Pl>il Peroxidase 
(CDB f ™'36C,3)'Mye20Pcmx,dase Ac«“ My (CDB-3664) and Control Acetate Jelly
S’t \ FaCili? R-ntly y

'4

3663

3664

36655

LI
mucosa of the albino rabbil and rat J. Fd. Chem.To^^^

rf^^h^iv^^Vel0|M,^‘ °f vaginal produc,s llesiencd 10 reducc ,he ^unisaion 

or sids including HIV is the concomitant production of irritation of the vaginal mucosa These 

sugeesuta if he'P ProdUCe 3 ’.T™1 bi"Tier invil5ive P^^ens. Recent studies2
suggest that ,1 th.s barite, ,8 Compfomised by vlgina| iniraIlo„ pnxll)ced by u5e of

<!«

results. The pH of these formulations as well as tha't fmOnhX.™® 

scores of nucroscoptc findings are summarized in the table below.
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non“>mo1’9’ STD lncre"scs in <’f "» k"'-n aci
activity of

®n vaginal pU in rabbits and women (3.5-4.2), the

a less

Sincerely,

Nancy J. Alexander, Ph.D 
Chief
Contraceptive Development Branch
Center for Population Research 
National Institute for Child Health 

and Human Development

us^Your M X, y °r thC asscssment of ir«^ion for products intended for vaginal

I Should be pleased to discuss the testing of new formulations with you.

Notwithstanding the marked difference betwci 
rabbit has been traditionally used for the-------
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THE WHITE HOUSE 

WASHINGTON 

May 6, 1993 

MEMORANDUM FOR 

FROM: 

SECRETARY DONNA SHALALA 

Carol H. Rasc�sistant
Domestic Policy 

to the President for 

SUBJECT: AIDS Drug 

As you will remember, I recently held a meeting in my 
individuals from Arkansas and Texas to which you sent 
invitation, Dr. Fauci and one or two others from NIH. 
was/is the development of a drug that has promise for 
the transmission of AIDS. 

office with 
at my 

The issue 
preventing 

Dr. Fauci gave considerable assurances of cooperation and 
timeliness during the meeting. Please see the attached which has 
now come. Because of President Clinton's serious interest in 
this matter, I would appreciate any additional information you 
can get for me. 

FYI: I have been told by Mr. Faulkner that the FDA person 
working with them is Dr. Walla Dempsey who can be reached at 
(301)443-9563. 

Thank you. 
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Stephens Enterprises/ Inc.
Ill Center Street/ Suite 1616

FAX-MEMO

TO:

FROM

DATE:

Little Rock/ Arkansas 72201
Tel: (501) 375*0940; Fax: (501) 375-4171

As we discussed in our meeting on March 17, 1993, one of our key 
concerns has been the extremely slow pace in which the NIH has 
moved to test AIDS related drugs such as ours. Despite Dr. Fauci's 
statement to the contrary, we continue to see the battle against AIDS 
being overwhelmed by the NIHs internal bureaucracy.

I am including with this memo a copy of a letter we have just 
received that is a prime example of the type of constant delays we 
have experienced in dealing with the Niffs Division of AIDS. 
For months, we have been working towards the May 13th scheduled 
meeting of the AIDS Clinical Drug Development (ACDDC) group. 
Needless to say, a tremendous amount of time and money has been 
expended by our small company in an effort to be prepared for our 
presentation at this May 13th meeting. Considering the crisis state of 
the AIDS problem you can understand why we were shocked and 
disappointed to receive this letter stating without explanation that 
the ACDDC meeting had been postponed until September 9, 1993. 
We could probably accept a month delay, but considering the 
seriousness of the AIDS crisis, a four month delay is unbelievable!

We are eager to discuss the status of the ACDDC review committee 
with the new AIDS Czar and you, whenever he or she is appointed. 
You had asked me to let you know when we would next be in 
Washington. Steve Stephens will be there next week and I could join 
him if you think there is a chance the AIDS Czar will be named by 
that time. If not, we will both be back up there sometime the first or 
second week of Muy.

Carol Rasco
The White House > 
Gary Faulkner 
Stephens Enterprises, Inc. 
April 20, 1993



STEPHENS ENT. INC. 501 375 4171 P.0Z

If you or Rosslyn can give me some update on the timing of our next 

meeting I would appreciate it. Thanks again for your assistance.

Gary Faulkner
(501) 375-0940

Carol, we sincerely appreciate your help in trying to break up the 
logjam at the NIH. We know the President is committed to a fast 
track review process for AIDS related drugs and treatments. We 
look forward to meeting with the new AIDS Czar and sharing some of 
the experiences we have had as well as recommendations for change.

04/20/1993 13:40
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Sorvlco

April 16, 1993

Dear Dr. Allen:

Submitting the file for Myeloperoxidase .t your earliest convenience (no later 
than August 12th) is recommended so +tat appropriate review may be civen to

1 ,
t.-

<

Dr. Henry Masurcc:

TOTAL P.03

Mary Anne Luzar, Ph.D.
Executive Secretary
AIDS Clinical Drug Development Committee
Division of AIDS
National Institute of Allergy and Infectious Diseases

Robert Allen, M.D
ExOxEmis, Inc.
Suite 1770
One Union National Plaza 
Little Rock, AR 72201

Sincerely,

.--y

National Institutes of Health 
Bethesda, Maryland 20092 

Building: SOLAR 
Room : 2A02
(301) 496-8213

Ph.D.

The AIDS Clinical Drug Development (ACDDC) meeting originally scheduled for 
May 13th has been postponed until September 9, 1993, in Bethesda, Maryland. 
The Division of AIDS regrets any Inconvenience caused by this change.

your product. If a favorable consideration is given, I will notify"you 
immediately to allow as much tiTie as possible to prepare your presentation.

On behalf of the Division of AIDS and the ACDDC, thank you for your interest 
in AIDS research and your cooperation.
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acddc ■ related evanta - interaction with sxoxBniia
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Mar.

3 -12-92 -I Dr. Tseng confiiriM lac* ot anxxiuy no ueau cwvwum 
auLraal models due tc nonreoeipt firem company of reviesed teat

i

___2 with Basic Research scientists in 
from Dr. Pat RelchelderCez to Mr. Stephens^

M.A. Inzer confirmed'by phone to company.

confirms: laok of ability to teat compound in

□rugs Myelopercocidaso

5-29-93 - Ex. SSC 
about f------- ——

tTZOZ 590 7203 
, V > a 

mux'xouq

©00Z/009
202 690 7203JW 2 

W VMS

* - »*. S.i Of ACDDC (M.A. Luzar) spoke With Mr. Stephans 
their interest in coming to ACDDC in Sept, 92.

The official ACDDC letter requesting a file at

Nonet Na file from the company « requested m tn« aune x j.« 
has yet been received by thVACDDe 2x Sec. Once they -nhmjt 
we can arrhnge tor a review by conference call/meeting af the 
ACDDC prior to Sept (next planned meeting).

I
I
i
iI
I
i
i
I

05/12/93

SENI.?I;5K’X W!,U8F

formulation.
5-13-93- dL Ditterst (DAIDS) confirms that no reformulation of 
product has been received by DAIDS contractors.

-------  — requested in th® June 1 letter
Once they submit it.

HH5 0S/E5
1:58PM I 4904409-

AUViatUl* ur Aiua Jiar/av

«

i 
i

I
I

i

S -1.92 • The Official ACDDC letter requesting a 
information on the product was sent to Mr. St ephene.

included 1) animal model for prophylaxis Of HSV and BIV sm 2) 
Cell cultura models for HSV and HIV. As a result Of Ugpfeting 
it was felt that SPO?MP0 would not be ready for the ACDDC untU 

Nov or later.

12-93 - After extensive contact 

th® DAIDS,I a letter f

1 ACD^C meeting-
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DEPARTMINT OF HEALTH II HUMAN SERVICES

June 1, 1M2

QutUnad below are

^wwagsfiws-ssrjsry.s
and Infectious

Count ttee.

candidate tn a
Material

Q-

Because of the aSJeJ^tK^Smu wir^th^lubstantial

organizations reBirdiwtrettmnt of this fliiewe w we i • # necessary

s-;,s: sssr^'EsS&'sfflS"- scientific merit. The ACOX has ^“^““jjg’p^tential therapeutic 

fflnr.-a<\^»s’x:£rE
approach to AIDS.

i 4354409*
ur Aina *e* ASf/Mi*

05/12/93 13:09 0202 690 7203 HHS OS/ES
SENT BYJXerox Telecopier 7021 1 6-12-83 ; V58PM j  

r WJW* «W4 1»WO Vi-- -- -- --

J. T. Stephens, Jr. 
Chairman and C.E.O, 
ExOxEmts* lnc» 
Suite 1770 
one Union National Flail 
Litte Rock, AR 72201

Dear Mr. Stephens:

that reou<i*e*urther clinical dewlj^ajt. iw d Inftct1ous

5 J! CCPC4).

0003/009
202 090 7203iff 3 

IttlUUd

Publie Health Service

National institutes ot Health 
Betneaca. Maryland 208M 

Building: Solar 
Room : ZAQZ 
(301) 496-8213

Dr, Anthqny Fauci, Director, Nations 
Diseases r-‘-“ — *
(ACTSJ^and by the Community Prosrams

uxi CPMA
IV WW -W —

in industry, academia, 
,v..— v. on Wh drug, the
The criteria for evaluation include a 

information in animals end 
drugs will enter

> of the
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Page Two
j. T. Stiphini' Jr*

of AIDS ttaff. Meh 6f.w'10\’?JC0?5J5eS
A copy

to no woro th*n 50 ’

a brief suw»ry «*!

*

and the 01 vision 

of’tMs inforwatlon

ccaipounds to 
contractors.

3. In vivo documentatIon of efficacy

'should be a) •*f!*^®lri?b)wJtrhX purported specific fnochanism of 
. U..

wlrtid"""’ rt“?as?“’$?! if’tS; W* ” •" I®*""'"1*"-’ 

th® effectla) on the Imune system.

Ideally* data f£ £ ^^XriSd Xuim JeK
Please provide details or aw w w i4fi«b isolates employed,
the specific positive or Mflatlve result (eg. the
parameters weed ta dotorjlno a positive njj transcriptase activity 

‘c’JS t the Hh

action? example. If IM wc^ «•» z- wtrus fr0B
iSfXTeiTr SSTsSinwty?^^; 15 •" <^™du1ator’ 

specify the effeet(a) an the Imune system.

Z. In Vitro documentation of efficacy

h.u fr-1« ?*-!3*S<!U52!,S.S

P1..» submit flv. (5)
for photocopying)? J®*ever, 1 f Xg cJpim* This information Is for the . 

:?«? . ..............

;:fbEX.’u bwi*3^ ,o“ •"

^lirsiUiu is-Ji $£:

HHS OS/ES

’ 1-5SPMdM»iun ur Aipi8*ii0fir<a<»

to submit reprints.

The information submitted should include

j. Theoretical background

0004/009
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M/11/03 12:42 tJ301 402 1508

you have Deen ui 
for screening of 
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j. T. Stephens. Jr.

studies;

•l?xl &■«”
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iUn for the
Trills Groupextent1

conn Ittee.

1

W™M“%«. MOt

0005/009
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3 !w-J ASh/Mli

0003 Uec^lx® 
Rockville, HD tOSM
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' sra.s.’asts
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“ *......................
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Hery Anne Lunar, Ph.D.
A]DSUClintcal'rDruflyDev61op»ent Ccewittee

affix sr. *’«* *’th
proposed agent.

•■ ssi’SiJ'aa.’W
(ACTS) participation anticipated.

Your WH»e. * V^o&M Sil 
?urlf1.d W ej.™. ?«>'"SSUEJ r.Jt t. m .? th. W4» Ml...
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7. Product formulation and availability

05/12/93 13:11
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and teratogenicity studies;
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Page Four

j. T. Stephena*

B5 well as a

be of an* further assistance to
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