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n-WATER  (MRN-100) POSSESSES ANTI-HIV

ACTIVITY IN VITRO.

'Mamdooh Ghoneum, 2Kim Choong and 'Galal Namatalla,

!'Drew University of Medicine and Sci., 1621 E. 120" .Street, Los
Angeles, CA 900359, 2University of California, Irvine, CA 92717.

We examined anti- HIV activity in vitro by n-water (MRIN-100).

The MRN-100 is an iron base compound derived from bivalent and
tervalent ferrates, MRN-100 significantly enhanced the survival of
HIV infected mononuclear cells (MNC). MNC were isolated from
peripheral blood of healthy donors and activated by 5 pg/ ml PHA
for 3 days, infected by HIV-1 (equivalent to 3000pg/ml p24) for 1 h
at 37°¢ and resuspended in AIM-V medium at 1x 10° /ml. The
infected cells were incubated in the presence of MRN-100 (0-100
pl/ml) at 37°c in 5% CO2 incubator. Cell viability was measured by
MTT assay at 4, 7 and 11 days. Results showed that : 1) Infection
with HIV demonstrated 50% MNC survival, 2) Treatment with
MRN-100 at concentration of 25ul/m! significantly improved MNC
survival (75%) , 3) Higher concentrations of 50-100 pl/ml resulted
in >85% recovery of cell survival and 4) cell recovery was detected
as early as 4 days and maintained at the same value at 7 and 11 days
post treatment with MRN-100. Another set of experiment were
carried out to evaluate the cytotoxicity of m-water. Viability of
MNC that has been cultured with MRN-100 alone at concentration
of 0-100 pl/ml was assessed by MTT assay. Results showed
absence of cytotoxicity by this agent. We conclude that MRN-100
can be a useful agent for HIV therapy without cytotoxicity and
more conclusive studies are needed to assess its anti-HIV activity in
vivo. MRN-100 was offered by ACM Co., Ltd., Tokyo, Japan.
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INTRODUCTION

Human immunodeficiency virus (HIV) is the causative agent of the
acquired immunodeficiency syndrome (AIDS). HIV is one of the
principal threats to human life worldwide. According to several sources
(Center for Disease Control, AIDS Hot Line, Red Cross and other public
health agencies) there are approximately 1.5 million HIV infected people
in the United States and as many as 50 million worldwide. It has been
estimated that by the year 2000, approximately 110 million will be
infected with HIV (2% of the world population) Drugs such as AZT and
protease inhibitors have been developed as possible treatment for AIDS.
However, they have significant side effects and therefore questionable
effectiveness. Furthermore, the emergence of HIV strains resistant to AZT
and ‘other nucleoside analogues pose a major problems in slowing the
progression of the disease. At the last AIDS International Conference
held in Vancouver, Canada, there was very little promise of a vaccine in
the next five years. The lack of a vaccine or effective treatment send
alarming signals. Therefore, there is great interest and need to identify
anti-HIV agents that are not only active against the virus, but also can
potentiate the host immune system without having deleterious side effects.



HIV-1 Infection of Peripheral Blood Mononuclear Cells (PBMC)

Peripheral blood mononuclear cells isolated from healthy individuals
were incubated with 5 ug/ml PH at 370C for 3 days. Cells were washed
7% with HBSS and incubated with HIV-1 (HTLV equivalent to 3,000
pg/106 cells of HIV-1 p24) for 1 hour at 370C. Unbound virus was
removed by washing the cells 2x with HBSS and resuspended in AIM-V
medium supplemented with IL-2. Cells were incubated at 370C in the
presence or absence of various amounts of Pi-Water for 11 days. One
half of the culture medium of infected cells was replenished twice weekly
with fresh medium containing original amounts of Pi-Water. At Day 4,
7. and 11 post-infection cell viability was tested by MTT assay, and virus
production in culture medium was assessed by ELISA for HIV-1 p24

antigen.

Cell Viability (MTT Assay

Viability was measured by colorimetric method using the tetrazolium salt
MTT assay. A mitochondrial dehydrogenase catalyzes formation of blue
formazan crystals from tetrazolium salt. The amount of formazan
produced is proportional to the number of living cells. Briefly, HIV-1
infected cells at Day 4, 7, and 11 post-infection were dispensed in
triplicate into 96 well round bottom tissue culture plates. MTT (50 ug)
was added to each well and the plates were incubated for 4 hrs at 370C.
The plates were centrifuged and supernatants were carefully removed.
The formazan crystals were solubilized with 40 mM Hcl/isopropanol and
the optical density at 590 nm was measured using an ELISA plate reader
(Molecular Devices, Menlo Park, CA).

Lymphocyte proliferation

Peripheral blood mononuclear cells were isolated from two healthy
individuals and suspended at 2 x 10°/ml in culture medium. Cells were
treated with or without 10 ug/ml PHA. 10 ug/ml ConA, or 10 ug/ml
PWM for 72 hrs, and incubated the final 4 hrs with 50 ug/ml MTT. Cell

nroliferatinn wag analvzed hv MTT accav



1. Pi-water has anti-HIV activity without cytotoxicity.

2. Pi-Water induces lymphocyte proliferation and has no effect on
mitogen- induced lymphocyte function.

3. Pi-water 1s cytoprotective of HIV-1 infected PBMC.
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Effect of Pi-Water on PBL Prolifiration In Vitro

3
Leiia
Sl

R

WHTBHn oA

ion (ul/ml)

-
—

T
3T

Pi-Water Concerggat

iG]
~
8
i
o
J
L\
)
R
™
R

126
N

S

PBL (R4S U >/ ER)

uopeylioid 19d 10 %

% Rl 1ad

ik TR

R




45 "‘3‘:; 'f’%ﬁm\f:’%“fi%;f 5 ‘E‘X 2 A%fﬁ@%g%@%s‘rﬁ“ ,.f-‘fw;,, & l”‘%“%”‘:iﬁﬁﬁ SO0
:ﬂgl%‘;ixg’ﬁ‘i% fnk e A B &_f_ﬂﬁ% J}?ﬁf}\ ihyﬁifﬁff‘—iféi_%% '

oG

7

21
LAt

=k

X

s

X

2\
J
*

™
=

w3
don
®

) 2]

%

%
-

H

i

¥

@
£

£

=

S

N

——

25
Pi-Water Concentration (ul/mi)
U A—F—BE ul/ml

Effect of Pi-Water on PBL Proliferation in Presence of PHA In Vitro
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Effect of B W on Human NK activity In Vitro
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Anti HIV activity by Pl ( Subject # 1)
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Anti HIV activity by P1 ( Subject # 2)
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Anti HIV activity by Pl ( Subject # 3)
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