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RESULTS.

Short term (2 wks.) treatment with TL-Water resulted in a
significant increase in NK activity at 2 wks. post
treatment, but activity drop to base line level at 2-3 wks.
post cessation of treatment.

Long term (5 months) treatment resulted in maintaining NK
activity at a high level with continuation of exposure to TL-
Water. After cessation of treatment, individuals
demonstrated a high level of their NK activity up to 6

months.
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ABSTRACT

INDUCTION OF HUMAN NATURAL KILLER (NK) CELL
ACTIVITY BY w-WATER (MRN-lOO) . M. GHONEUM AND
Y. KIJIMA, DREW UNIV. OF MED. AND SCI., L. A.,
CA, 90059 AND ACM CO., LTD., TOKYO, JAPAN.

we examined the effect gf r~water MRN-100 on

human NK cell activity in vivo and in vitro.
The MRN-100 is an iron base compound derived

from bivalent and tervalent ferrates. Five
individuals were given (50cc) daily by mouth
for five months. NK cell activity was

examined by standard ’'Cr-release assay.
Results showed that: 1) w-water significantly
increases NK activity at 2 weeks after
treatment. NK activities post treatment were
21, 31.6, 40.7, and 54.1 as compared to 6.6,
11.9, 21.5, and 27.5 baseline value
representing 189-318% increase in activity, 2)
NK activity was further increased at subse-
quent intervals 2-5 months with continuation
of treatment, and 3) In contrast, in vitro
studies showed only 15% 1increase in NK
activity post culture of PBL with w-water for
16 hrs. Further studies are needed to inves-
tigate the mechanisms(s) by which w-water
activates NK cells. We conclude that m-water
is a potent immune modulator and may be useful

in cancer immunotherapy.
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MATERIALS % METHO.LS -1

- — -

TL-Water (MRN-100) is an iron base compound derived from bivalent
and tervalent ferrates.

2. - Human Subijects and Treatment Protocol In vivo:

5 individuals were participated in the study. Their age ranged
between 31-46 years of age. Participants were given TL-Water - 50
cc - daily by mouth for 5 months {long term). 20 cc blood for each
individual were drawn before and during treatment with TL-Water at
2 wk., 3 month and 6 month. In addition, another group were given
TL-Water for 2 wks. (short term).

3, - Sgpa[atign of pg{iphg[al blood h(mphgg)ﬂgs (PBL):

Mononuclear celis from the subjects were separated from the fresh
whole blood by ficoll-hypague density gradient centrifugation {Litton
Bionetics, Rockville, MD). The lymphocyte band at the interface was
collected and cells pelieted by centrifugation, washed twice in RPMI-
1640 and suspended in complete medium {(CM)} which consists of
RPMI-1640, supplemented with 10% ({v/v) fetal calf serum, 2mM
glutamine, 25 mM Hepes (pH 7.2}, 50 units penicillin and 50 ug
streptomycin per mi (Grand Island Biologicals, Santa Clara, CA).

4, - In vitro:

Mononuclear cells were prepaid as mentioned above under sterile
condition, and suspended in CM at concentration 2 x 10%. The PBL
were cultured with TL-Water for 16 hours, NK activity was examined
using Cr-release assay.

5. - NK Cell Activity:

The most common method of assessing NK anti-cancer activity is to
use CR-release assay in which fixed number of Chromiumg, (CR)-
labeled tumor target cells are incubated with varying number of NK
effector cells. The percent cell mediated lympholysis is calculated
from the following equation:
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Matowits # Mephose -2.
% lysis = Exp. Rel. - Sp. Rel X 100

Total Rel. - Sp. Rel

Where Exp. Rel test refers to the counts in supernatants from wells
containing effector cells. Sp. rel is the spontaneous release in
medium only, and Total Rel. is the maximum counts obtained by lysis
with detergent. Usually four serial dilution are made of the NK
effector cells and plated in quadruplicate with the tumor targets in
microtiter plates. In brief, 5x10, per ml CM, and 0.1 m| pipetted to
quadruplicate wells to give and effector: Target cell ratio of 100:1,
50:1, 25:1 and 12:1. Microtiter plates were then centrifuged for 3
minutes at 500 RPM and following a 4 hours incubation at 37° C, and
the supernatant were counted in a gamma counter. The percentage
of isotope released was calculated by the formula mentioned above.
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We conclude that TL-Water MRN-100 is a potent Biological Response
Modifier (BRM) as manifested by highly increase, in human NK cell
activity. The increase in-activity was detected as early as 2 wks. and
maintained at a high level for 6 months.

The induction of NK activity by TL-Water may represent a new
immune-therapeutic approach for the treatment of cancer, which
needs to be examined in multiple clinical trials.
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T Hroduction

In the field of cancer therapeutics, Medical oncologist had to rely
mainly on chemotherapy for cancer treatment. Chemotherapy Kkills
rapidly dividing cells, of which about 80% will be cancer celland 20%
will be healthy rapidly growing body cells, primarily, the lining of the
tongue, lining of the gastro-intestinal tract, hair, nails and the immune
system. The destruction of cells by these drugs is too
indiscriminative, resulting in serious side-effects such as hair loss,
painful mouth sores and depression. Toxicity of chemotherapy results
in a decrease of the blood cells produced in the bone marrow. The
results are controversial regarding the effect of chemo on the life span
of breast cancer. While some scientists and clinicians claimed that
chemo can add few years to the patient’s lives, other experts counter
that chemo actually shortens the life of breast cancer patients.

Several attempts have been made to augment NK activity. Inthe past
several years, several biological response modifiers (BRMs) have been
discovered. These include: IFN, IL-2, BCG, Poly I:C and others.
These BRMs have been an object of great interest because of their
immunomodulatory function and their potential value in tumor
therapy. The use of these BRMs was limited because of their severe

side-effects.

In the present investigation, we demonstrated that TL-Water MRN-
100 is @ new potent immunomodulator, as indicated by high

augmentory action on NK activity.
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rauen: iName;

- Patient1.D.;

151 No.

( Blood Drawn Received Processed

BR/RG/VETBI/BN/96B3/B0/96| BGI7EE

AT CRESULTS FIEFERENCE
TEST . NOFIMAL A_BNOHMAL_ U RANGE

®xx T AND B CELL FUMCTIOM %%

FHYTOHREMAGGLUTIMIN 6.0 T LERaK
CONCAMAVAL TN A U3.0 PE- LN
POKEWEED MITOGEN 6.8 P Ia g 415}
LIPQPOLYSACTHORIDE V5.6 7G04
STARHYLOCOCCUS AUREUS 74.8 AR N5

Lymphoecyte proliferation or transformation is the process
whereby new DNA synthesis and cell division take place in
lymphoeyte afbter a stimulus of some type (chemical,
hacteria, virus, or other antipens), resulting in a series
of changes. This test has a broad range of applications,
including assessment and nonitoring of congenital
immuannlogical defects which range from complete lack of
funetion, as in severe combingd immunodeficiency disease and
Difeorge Syndrome, Lo a partial deficit, as in ataxia
telangiectasia, Wiskott-Aldrich Syndeome, chemically induced
immune dysfunction syndrome, chronic fatigue syndrome, and
chronic mucocutaneous candidiasis, to normal reactivity, as
in Xelinked hypogammanglobulinemia. A wide variety of
acouired conditions has been shown ' to have induced
tymphaeyte btransformation. These conditions include exposure
to a variety of chemicals, bacterial and viral infections,
as well as auboimmune diseases, such as B8jopgren’s Syndrone
and systemic lupus erythematnﬁu». Lymphooyte bransTormation
has also heen used Lo monitor sequential samples from
patients undergoing a varimty of immpuncenhancing or
immunasuppressive therapies in the treatment of disease

states.
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Patient Name: ) ( Bilood Drawn Received Processed 1SL. No.

Patient .D. gy
°n L A3/ 25796 |B3/25/96 |1 83/28/796 | BL3700

CEsn T TS RESWTS T T REFERENGE ot
. TEST . oi.oo.o NORMAL ABNORMAL . " - RANGE ...

st LYPPHOCYTE SUR-PORPULATION x4
TOTAL WRC cRoEH @ 4P @A e nem 3
TATAL LYMPHOCY TR 1384 FeHB-43120 e 3
X LYMPHOCYTE 3. 0 20 - AU
TOFAL T-CELL 1376.0@ HRE-3671 mrm 3
* T CELL (TLi, Cbh £92.0 €1 -~ B35%
TOTAL T HELRER CELL (T4 730.0 @ 3362376 T
* T HELFER CELL (T4 37.0 @ Rtk
TOTAL SUPPRESSOR CELL 679.49 1921598 mm 3
* SUFFRESHSOR CELL (T8 S4.9 2037
T-HELPER/T-SURPRESSOR 1.1 » I
TOTAL B CELL Bae G8-E48 mm3
® R-CELL ('l CDhReé) 14.0 5o~ LG
TOTAL NATURAL KILLER 417.0 @ R Be4 mm3
KNAOTURMA. KILLER CELLS _ R1.8 @ . G-R0X
TOTAL IMMUNGCOMBPETENT 79. 6 @' 14-21¢6 mm.3
% OCHMUNOCOMPETENT —NKHT3+ 4.6 @ 1.5-G%
TOTAL MEKHTIE NEGATIVE 337. 68 38648 mm3
AOMEHTI MEGATIVE 17.08 415K
TOTAL CDh3+ Chie+ 468. 6 2lB~1944 mmd
OCDI+ UDEG+ (T 3.8 3@A-4%5%
TOTAL T3 (ChEY POSITIVE  13968.8 LE9-3413 mm3

O

[ AT

FEISTTIVE CELLS 7a.0 B3-79%
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AN S—THR% (T4 370 35-55%
B¥ 7L v —HBEEK 670.0 192-1598  mm3
YLy —HE% (T8) 34.0 20-37%
ANA—THE/ 7Ly —THE 1.1 1-2.5
“BBEiRK 280 48-648 on3
B#i% (Bl. CD0) 14.0 5-15%
BFFaINFS—HREK 417.0 52-864 nd
FFa2TNFFT—HE 21.0 5.5-20%
B Ml 79.0 14-218 mn3
G HMHB% - NKHT3+ 4.0 1.5-5%
BNKHTIEESRY 337.0 38-648 nn3
NKHT3ERR% 17.0 4-15%
BCD3+ CD6+MEHR 460.0 283-1944  mm3
CD34+ CD26+#E% (TAL 23.0 30-45%
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Fattent name: M, ( Blood Drawn Received Processed ISL No.

Patient I.D.: 11783795 11/783/796 L1/786/795 PHOIN3

L TesT .. NORMAL  ABNORMAL . RANGE . UNITS,

AR LYMPHOCYTE SUB-PORULATION %%
TOTAL WRE 56606 480010400 mm.3
TGTAL LYMPHOCYYE 1956 BEB-4380 Fiin 3
A OLYMPHOCYTE 39.8 2 - 4K
TOTALL T CEILE 1330.0 7813758 e
T CELL (Tit, Ccp2) 68.0 73 - 87X
TOTAL T HELFER CELL (T4) 623.0 3362376 mm3
X T HELPER CELL (T4) 32.6 BE- 50K
TOTAL SUPPRESSOR CELL &80.0 1981598 (H
X BSURPRESSOR CELL (T&) 365. 8 2037
T-HELFER/T-SUPPRESSOR 9.9 1-a. 8
Taral ¥ CELL 256 4864 mim .3
OR-CELL (81, CDee) 13.0 B 16w
TOTAL MATURAL KILLER G916 HE - BE 4 mmd
AMATURAL KILLER CELLS 18.6 I G.5-020%
TOTAL ITMMUNQCOMPETENT 20. @ 14-216 mm 3
O LMEUNMOCOMETEMT - MKHT 3+ 1.0 1.5
TOTAL MKHT3 NEGATIVE 332.8 38648 i
% MEHTE MEGATIVE 17.0 415N
TOTAL D3+ Chee+ E48.0 2881944 mmJ
X CDI OD2E+ (TAL) 33.8 JE-4GH

TOTAL T3 (D3 POSITIVE C 1296, 6 DA-3413 mmad

XT3 POSTITIVE CELLS Gtha B y NG R b4
AONTINUED ON MEXT RAGE
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