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Abstract: Introduction: Triple-Negative Breast Cancer (TNBC) is clinically aggressive. There is growing evidence
that the tumour microenvironment's low pH (acidity) tends to boost cancer aggressiveness. The acidity of the tumour
microenvironment tends to correlate with high TNBC chemo-resistance. Strategic manipulation to raise the tumour
microenvironment's pH may help discover new anti-cancer therapies. An anhydrous chemical, DFHCOP-A has high pH
of 10.5 and is remarkably non-corrosive. However, no known study has established the effect of DFHCOP-A in altering
tumour microenvironment pH.

Material and Methods: Ethical clearance was given. Patient-Derived Xenograft (PDX) model was derived from a
consenting Nigerian woman with TNBC who had undergone mastectomy. 100mg/kg, 300mg/kg and vehicle of DFH-
COP-A were administered to mice models after 1-week xenograft and 6-weeks xenograft in a time/dose-dependent
manner.

Results and Discussions: 100mg/kg DFHCOP-A treatment inhibited cancer growth while 300mg/kg DFHCOP-A had
no significant effect on cancer growth compared to vehicle control after 1-week xenograft. Paradoxically, there was a
significant elevation of serum pH and ionic calcium depletion in the 100mg/kg treated group compared to the vehicle
control and 300mg/kg-treated groups.

Conclusion:  This study provides preliminary evidence that DFHCOP-A at a low dose may increase the pH of the
tumour microenvironment to potentiate cancer drugs.

Keywords: Hormesis; Triple Negative Breast Cancer; pH; Tumour microenvironment; patient-derived xenograft; Ni-
gerian woman; DFHCOP-A, ionic calcium, Lactate, Anion Gap, Serum Electrolytes, serum pH

to the late onset of aggressive metastases and genetic Introduction

factors in the former [>*]. Triple Negative Breast Can- Breast cancer is the leading cancer in women in the de-
cer (TNBC) is a subtype of breast cancer that cannot be veloping world. Epidemiological study shows that
treated with targeted therapeutics owing to the lack of women of African descent have lower incidence and
progesterone, oestrogen and human epithelial hormone higher mortality rates than their Caucasian — counter-
receptors [°]. TNBC are clinically aggressive. There is part [1]. This disparity between both races may be due

Pharmacology and Alternate Medicine Academic Journal
An official Publication of Center for International Research Development
Double Blind Peer and Editorial Review International Referred Journal; Globally index
Available www.cirdjournal.com/index.php/pamaj/index: E-mail: journals@cird.online

pg. 1



Pharmacology and Alternate Medicine Academic Journal

Vol.1, No. 4, Octomber-December-2022;
ISSN (7392 — 5820);

p —ISSN 7880 — 7492

Impact factor: 3.72

mice after pre-treatment of the tumour with an acidic
medium injected through the tail [*]. Their study re-
vealed induction of proteinases production such as ma-
trix metalloproteinase (MMP) and proangiogenic fac-
tors such as IL-8 and VEGFA) leading to metastasis.
Another study illustrated an increase in tumour micro-
environment pH by injection of sodium bicarbonate,
which inhibited spontaneous metastasis *2]. These stud-
ies show that the tumour microenvironment's low or el-
evated pH either promotes or inhibits experimental me-
tastasis.

An anhydrous chemical DFHCOP — A, derived from
an empty palm bunch (Elaeis genesis), has a remarkably
high pH of 10.5 and is non-corrosive. Empty palm
bunch ash filtrate is used as an ingredient for saponifi-
cation of palm oil to make a sauce base for a food deli-
cacy known as Abacha (processed from cassava) in Ni-
geria, West Africa [**]. The physiochemical properties,
anion and cation composition of DFHCOP-A have been
elucidated [**]. Also, the LD50 value of DFHCOP- A in
mice is known [*]. However, no known study has es-
tablished the effect of DFHCOP-A in biological sys-
tems concerning altering the pH of the tumour microen-
vironment. Therefore, we hypothesize that DFHCOP-A
will strategically manipulate the pH of the tumour mi-
croenvironment. This study aims to investigate the ef-
fect of DFHCOP-A administration on TNBC tumour
xenograft growth and progression.

1. Results
1.1 Chemical composition and Physiochemical properties

of DFHCOP-A

DFHCOP-A is an anhydrous chemicals fractionated
from the de- seeded fruit head of oil palm (Figure 1b),
with pH remarkable high pH of 10 — 11. The chemical
composition and physiochemical properties of DFH-
COP-A has been previously determined The total dis-
solved solids (ppm) - TDS, total organic carbon (%) -
TOC and, total organic matter (%) TOM, were 10540
+538, 4.28+0.2, and 7.39+0.3 respectively (Table 1).
DFHCOP-A is composed of anions including

growing evidence that the extracellular tumour micro-
environment acidity tends to boost cancer aggressive-
ness. The low pH of the extracellular microenvironment
tends to correlate with the high proportion of cancer
cells being relatively resistant to some cancer therapeu-
tics and may impede the immune rejection of tumour
cells [°].

The extracellular pH of the tumour cell microenviron-
ment is acidic owing to the production of lactate, an
acidic metabolite by an anaerobic glycolytic pathway in
hypoxia. This process is also known as the Warburg ef-
fect [®]. Lactate inhibits monocyte migration and cyto-
kine release, enhances the motility of tumour cells, and
increases migration and invasiveness in vitro by acidic
pH [®]. Energy production in cancer cells relies on a
combination of factors including oxidative phosphory-
lation, glycolysis, and other metabolic pathways. Oxi-
dative phosphorylation and glycolysis generate acidic
waste products from CO2 and H2, respectively. Redox
potential increases due to increased concentration of hy-
drogen ions (H+) and decreased pH. A shift in redox
balance occurs driven by intracellular reactive oxidative
substances (ROS) due to the high metabolic rate of
TNBC cells. Thus, intracellular accumulation of H+
from metabolism can negatively control metabolic ac-
tivity and may limit cancer cell proliferation and sur-
vival. [°]. Similarly, accumulation of lactate can cause
product inhibition of glycolytic activity. In effect, ac-
celerated monocarboxylate transporter (MCT)-medi-
ated export of lactate allows tumours defective in oxi-
dative phosphorylation to proliferate much faster.
Defective oxidative phosphorylation will produce ROS,
which may boost cell transformation and ultimately
lead to tumorigenesis. TNBC is dependent on glucose
metabolism, with the highest expression of glycolytic
marker - MCT4 expression occurrence when compared
to the other breast cancer subtypes [*°]. Strategic manip-
ulation to raise the tumour cell microenvironment's pH
may help discover new anti-cancer drugs. Previous
studies have demonstrated that an acidic tumour micro-
environment promoted experimental metastasis in nude
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Table 1. The Physicochemical properties of DFHCOP-A

Magnesium, Potassium, Sodium, Calcium and cations
including Chloride very little amount of sulphate and
nitrate.

Conductivity oM Melting .
pH TDS (ppm) TOC (%) . Salinity mg/I
(uS/cm) %) Point (°C)
4.28 + 7.39 +
10.5+0.5 111400+111.9 10540+537.9 3300 2223.00 £115.10
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Figurel: Chemical compostion of DFHCOP-A. 1a) Depictes the anions and cation contained in DFHCOP-A. 1b)
Illustrates DFHCOP-A as a derivative of Oil Palm (Elaeis guineensis).

300mg/kg. These doses formed the treatment conditions
and including water as the vehicle control.

The TNBC PDX Female mice models were treated with
vehicle control, 100 mg/kg and 300mg/kg of DFHCOP -
A after one week of xenograft in groups of five each.
Other groups were treated using the same treatment con-
ditions but after 6 weeks of xenograft, at this stage the

2.2. Effect of DFHCOP-A treatment on tumour
progression in TNBC PDX Model

Considering that DFHCOP -A has high pH and is re-
markably non-corrosive, a low dose and high dose of
DFHCOP-A was deduced from LDs, of 3000mg/kg.
Low dose was deduced as 100mg/kg while high dose at
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DFHCOP-A had no significant effect on cancer growth
when compared to vehicle control after one-week Xeno-
graft (Figure 2a). The 100mg/kg and 300mg/kg DFH-
COP-A treatment had no significant effect on cancer
growth when compared to vehicle control after a 6-
weeks Xenograft (Figure 2b)

Tumour Growth Graph
1 week after xenograft
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orthotopic implanted tumours were palpable at 70mm?
After one week xenograft the mice were left up to 35
days, to monitor tumour growth. However ,100mg/kg
DHFCOP-A inhibited growth while 300mg/kg DFH-
COP-A had no significant effect on tumour growth when
compared to normal. The 100mg/kg DFHCOP-A treat-
ment inhibited cancer growth while 300mg/kg
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Figure 2: Effect of DHFCOP-A treatment on tumour progression.

from the control using two-way ANOVA/Bonferroni
Post-test (Graph Pad Prism 5.0) P > 0.05) 2c.) A
representative of tumour collected from the PDX model
after 6-week Xenograft

2.1. Effect of DFHCOP-A treatment on Serum electro-
lytes and chemical analysis including Lactate and oxi-
dative stress.

The serum calcium and electrolytes including potassium,
sodium bicarbonate and chloride help maintain acid- base
balance. The alkalinity (high pH) or acidity (low pH) of

2a.) The 100mg/kg DFHCOP-A treatment inhibited
cancer growth while 300mg/kg DFHCOP-A had no
significant effect on cancer growth when compared to
vehicle control after 1-week Xenograft; 2b.) The
100mg/kg DFHCOP-A treatment and 300mg/kg
DFHCOP-A had no significant effect on cancer growth
when compared to vehicle control after a 6-week
Xenograft (P<0.05). All graphs represent the mean and
SEM of 5 PDX models' independent determinations of
each group; data were analyzed for significant differences
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The anion gap (AG) was determined as the difference be-
tween sodium and the sum of chloride and bicarbonate.
AG was determined for the treated and normal conditions.
The AG values were calculated using the average serum
electrolyte concentrations. The values of the treated were
compared with the normal. The AG values for Normal,
Vehicle Control, 100mg/kg and 300mg/Kg DFHCOP-A
treated are 7, 13, 2 and 12 respectively. The vehicle con-
trol had a 85% increase; 300mg/kg DFHCOP-A treated
had a 64% increase; while the 100mg/kg had a 75% de-
crease. Serum AG is useful in evaluating metabolic aci-
dosis in patients. For reference, the normal range of AG
in human is 4 to 12 mmol/L. To deduce if the tumor mi-
croenvironment of TNBC was manipulated, the serum pH
, lactate dehydrogenase (LDH) and oxidative stress was
analyzed. The serum pH values were elevated above nor-
mal value 7.3 in both the 200mg/ml and 300mg/ml DFH-
COP-A treated when compared to the normal and vehicle
control (Figure 2c). The serum bicarbonate (Figure 2d)
result proportional to the serum pH results. Lipid peroxi-
dase was significantly elevated (P<0.05) in 300mg/kg
DFHCOP-A treated group when compared to the normal
group indicating increased oxidative stress activity (Fig-
ure 2e). LDH is significantly elevated in the vehicle con-
trol, 100mg/kg and 300mg/kg DFHCOP-A treated groups
when compared to the normal (P<0.05) (Figure 2f).

2.5 ik
@@ Normal

B3 Vehicle Control
B3 DHFCOP Treated 100mg/kg
[ DHFCOP Treated 300mg/kg

(@)

the blood can be indicated on the pH Scale. Hence the se-
rum electrolytes of the treated TNBC PDX mice models
after 6 weeks — xenograft blood serum were analysed.
The serum calcium was analysed as ionic calcium (iCa),
non-ionic (nCa) and total calcium(tCa). iCa was signifi-
cantly reduced by 30% as well as nCa and tCa in
100mg/kg DFHCOP-A treated group compared to the
normal, vehicle control groups and 300mg/kg treated. The
serum potassium of mice treated with 100mg/kg and
300mg/kg DFHCOP-A when compared to the normal
(without xenograft) and vehicle control (with xenograft)
had no significant difference (p-value 0.05). The serum
potassium value ranged from 40 to 45mmol/L.(Figure 2a)
The serum sodium indicated a slight decrease in the
100mg/kg DFHCOP-A treated which although not statis-
tically significant (<0.05) when compared to the normal,
vehicle control and 300mg/kg DFHCOP-A treated. (Fig-
ure 2b)

The serum chloride value of the 300mg/kg DFHCOP-A
treated was equivalent to the vehicle control. While the
100mg/kg DFHCOP-A treated was equivalent to the ve-
hicle control. Both the vehicle control and 100mg/kg
DFHCOP-A treated were slightly decreased when com-
pared to both the normal and the 300mg/kg treated with
non-significant decrease (p>0.05).(Figure 2b)

200+
Normal

E3 Vehicle Control
T B DHFCOP Treated 100mg/kg
[ DHFCOP Treated 300mg/kg

150

1004

Pharmacology and Alternate Medicine Academic Journal
An official Publication of Center for International Research Development
Double Blind Peer and Editorial Review International Referred Journal; Globally index
Available www.cirdjournal.com/index.php/pamaj/index: E-mail: journals@cird.online

pg. 5



Pharmacology and Alternate Medicine Academic Journal

Vol.1, No. 4, Octomber-December-2022;
ISSN (7392 — 5820);

p —ISSN 7880 — 7492

Impact factor: 3.72

-8~ Normal Control( without
781 xenograft)
& \lehical Control
L 76 -+ DFHCOP A 100mg/kg
g 7.4 Iz‘::gz -+ DFHCOP A 300mgrkg
Ol ——y
0 1.2
7.04
6.8 T T T T T
Serum Samples
(c)
TBARS lipid peroxidation
£ 015
&
&
® 0.104
=
z
8 0.05
s
=3 :
o om S
(e)

Serum Biocarbonate mmol/L

—~
o
~

Lactate Dehydrogenase U/L

()

NN [ I NC R ) 23
e . . . L.

~
(=

-0~ Normal Control( without
¥enograft)
& Vehical Control

-+ DFHCOP A 100mglkg
-+ DFHCOP A 300mgkg

T T

Serum Samples

T

LDH
6000+

4000+

2000+

Figure 3: Serum chemistry of TNBC PDX mice models after 6 weeks of Xenograft.

compared to the normal group indicating increased oxi-
dative stress activity; f) Lactate dehydrogenase (LDH) is
significantly elevated in the vehicle control, 100mg/kg
and 300mg/kg DFHCOP-A treated groups when com-
pared to the normal. (P<0.05). All graphs represent the
mean and SEM of 5 independent determinations, data
were analysed for significant differences from the con-
trol using two-way ANOVA/Bonferroni Post-test
(Graph Pad Prism 5.0) P > 0.05.

3. Discussion

Discussion

The strategic manipulation of tumour microenvironment
pH is essential to develop therapies that may target the
acidic nature of TNBC. The acidic tumour environment

a.) This illustrates that ionic calcium was significantly
reduced by 30% as well as non-ionic (nCa)and total cal-
cium(tCa) in 100mg/kg DFHCOP-A treated group com-
pared to the normal, vehicle control groups and
300mg/kg treated group, (** P value <0.01; *** P value
< 0.05); b.) All groups had no significant change in the
potassium, sodium, and chloride serum electrolytes, (P >
0.05); c.)The 100mg/kg DFHCOP-A and 300mg/kg
DFHCOP-A treatment elevated serum pH when com-
pared to serum pH of normal mice while vehicle control
serum pH remains below serum pH of normal mice; d.)
These findings in fig c. also corelate with serum bicar-
bonate; e.) Lipid peroxidase was significantly elevated
(P<0.05) in 300mg/kg DFHCOP-A treated group when
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clinical benefit and may reduce toxicity caused by anti-
tumour drugs.

There is little or no literature on the effect of DFHCOP-
A on breast cancer. Owing to the chemical composition
of DFHCOP- A, it could be the combination of salts that
may have caused the inhibition of tumour progression at
one week of xenograft at a low dose. A variety of some
of these salts has been demonstrated to show beneficial
or stimulatory effects on breast cancer 2. One of the lim-
itations of this study is the unavailability of In vivo im-
aging system (IVIS) to monitor the tumour progression
of the different PDX models' treatment conditions. How-
ever, this study showed that all treated and untreated can-
cer groups had significantly elevated LDH compared to
the normal. According to Warburg in 1924, the extracel-
lular pH of the tumour microenvironment is acidic. This
phenomenon is due to the production of lactate by an an-
aerobic glycolytic pathway in hypoxia, also known as the
Warburg effect. ” Lactate production is by converting py-
ruvate to lactate and back, which the enzyme LDH cata-
lyzes. In another study the authors found LDH to con-
tribute to TNBC cells being glycolysis - dependent and
LDH knockdown inhibited tumour growth in xenograft
mice 22. Due to the avid production of lactate, most tu-
mours exhibit mild acidic extracellular pH"*". Some re-
searchers postulate that the intracellular pH of the tu-
mour microenvironment is acidic, but certain studies
have found the pH to be neutral or mildly alkaline *°. Alt-
hough tumour microenvironment pH was not measured
using techniques such as pH-sensitive electrodes, MRI,
PET, optics or MRS, the results of the serum pH of the
PDX models validated their findings. The serum pH pro-
vides a potential measure since blood bathes the tumour
and harbours molecular elements, including circulating
tumour DNA (ctDNA). The serum pH of normal mice is
in tandem with the physiological value of 7.4 (Silva et
al., 2009). The vehicle control exhibited mild acidity
lower than pH 7.4, while the treated groups were ele-
vated slightly above normal pH but maintained mild al-
kalinity. The serum bicarbonate level, to some degree,
may increase the subnormal pH without significant

regulates the proliferation, apoptosis, and metastasis,
which modulate the angiogenesis and immune response
to tumour cells [*>1°]. Direct oral administration of small
alkaline molecules such as sodium bicarbonate may ma-
nipulate the tumour microenvironment pH . This strat-
egy has been demonstrated in mice and inhibits tumour
proliferation and metastasis (*'

In this study, DFHCOP-A was orally administered to
TNBC PDX mice models to determine its effect on tu-
mour progression. The PDX model has been established
and characterized to ensure that the established tumour
originates from primary tumours and not any random tu-
mours from mice. Hence, the primary outcome is cancer
or no cancer growth in treated and non-treated mice. Fur-
thermore, the secondary outcome measures treatment
time and dose dependency with a low dose (100mg/kg)
compared to a high dose (300mg/kg) one week and six
weeks after xenograft. DFHCOP-A at a low dose inhib-
ited tumour growth after one week of xenograft, while
the high dose did not affect tumour growth compared to
vehicle control. At six weeks of xenograft, both high and
low dose of DFHCOP-A has no significant effect on tu-
mour growth. DFHCOP-A treatment low dose treatment
for one week exhibited potential prophylactic properties.
Therefore, one would expect the high dose to demon-
strate a more beneficial effect than the low dose. How-
ever, the opposite effect of low and high DFHCOP-A
treatment is in line with hormesis.

Hormesis is a biphasic response to exposure to an in-
creasing amount of chemical substance, where low doses
cause a stimulatory or beneficial response, and high
doses cause inhibition or toxicity 8. Some antitumour
drugs exhibit a hormetic effect, e.g. rapamycin has
demonstrated immune enhancement and antitumour de-
velopment at a lower dose *° A study that treated patient-
derived organoids from prostate cancer with a low dose
of a preclinical multikinase inhibitor AUM 302 demon-
strates hormesis. AUM302 treatment elicited dose-de-
pendent inhibition of proliferation, with significantly
lower 1C50s 2. In this context, a low dose can be of
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detected in various cancers, promoting many aspects of
tumour development and progression (%'
The TNBC microenvironment pH in mice was success-
fully manipulated with DFHCOP-A. Further invitro
studies are needed to investigate the potential use of
DFHCOP-A to potentiate antitumor drugs. This may in-
volve the use of different breast cancer organoids and ex
vivo breast cancer tissues, to investigate apoptotic re-
sponse of DFHCOP-A treatment or in combination with
antitumor drugs. A spatial transcriptomics analysis of the
cultured treated ex vivo explants may reveal new genes
that can be targeted and mechanism of action of DFH-
COP-A in combination with antitumor drugs.

4. Materials and Methods
Animals
4-6week old nulliparous female albino were used for the
study as per institutional guidelines. The mice were
maintained in laboratory mouse cages with a 12-h
light/12-h dark cycle. Sterile food pellets and autoclaved
water were provided ad libitum.

Pharmacologically Induced Immunosuppression in
Mice.
A modified immunosuppression protocol [% was used to
induce immunosuppression in mice. Briefly, mice were
administered with 35mg/kg cyclosporin A ( Tocris, Bio-
techne, UK) intraperitoneally and 10mg/kg ketoconazole
(Tocris, Biotechne, UK) by gavage for 5days. On day 6
and day 8, 200mg/kg and 100mg/kg cyclophosphamide
(Tocris, Biotechne,UK) were administered by subcuta-
neous injection, respectively. On day 9, thawed frozen
breast cancer tissue fragments derived from a consenting
Nigerian woman?® was surgical implanted into immuno-
suppressed mice.

TNBC PDX models

TNBC xenograft has been characterised and established
in immunosuppressed mice *. Breast cancer fragments
2- 3mm?2 in size, from the second passage were dipped in
cultrex BME type 3,Pathclear purchased from R&D sys-
tems to further enhance tumour take up rate before or-
thotopic implantation into immunosuppressed mice as
previously described®!-32,

interference with normal blood pH. An alkalemia pH in-
creases calcium binding, hence a decrease in ionized cal-
cium fraction #The ionized calcium (iCa) was notably
decreased by 30%, likewise the non-ionized calcium
(nCa) and total calcium (tCa), in the low dose DFHCOP-
A treatment which corroborates their findings. Literature
reveals that once cells choose to use high-energy phos-
phate compounds as metabolic currency, they encounter
tremendous evolutionary pressure to maintain a low in-
tracellular Ca2+ concentration ([Ca2+]i < 100 nM). Oth-
erwise, salts of phosphate and calcium would precipitate,
turning the cytosol into a bone-like solid. Accordingly,
unique homeostatic mechanisms such as calcium pumps
evolved. In turn, the low [Ca2+]i made it possible to pro-
duce a significant change in concentration with only a
tiny Ca2+ flux across the cell membrane; this kind of
leverage for signaling is not shared by sodium or potas-
sium ions®. Again, our serum sodium and serum potas-
sium results agree with their findings. An increase in AG
as an indicator of acidosis has been postulated to be due
to a number of factors including glycolysis, leading to
high level of lactate in the blood (hyperglycemia). In our
study, the high dose of DFHCOP-A exhibited high AG
when compared to the normal. While the Low dose ex-
hibited low level of AG both with elevated LDH. Alt-
hough high dose AG is neither specific nor sensitive for
detection of acidosis, it can be used as an adjunctive test
24, High AG has been correlated with increase in cancer
mortality?. As seen during treatment after one week xen-
ograft, 300mg/kg did not inhibit tumour growth and has
high AG. The notable thing here is that the low AG as-
sociated with low dose of DFHCOP-A corroborates the
finding of decrease in ionic calcium demonstrating hor-
metic low dose effect of DFHCOP-A. Entry from extra-
cellular influx initiates calcium signaling as indicated by
the low dose of DFHCOP-A. Calcium influx plays an es-
sential role in breast cancer [?]. A high dose of DFH-
COP-A stimulated increased oxidative stress activity,
while the low dose did not affect oxidative stress level.
Elevated production of reactive oxygen species has been
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vehicle control- (with xenograft) for Groups A,B,C&D. Dose and time relationship of DFHCOP-A in breast
Vehicle was water and DFHCOP-A was kindly provided cancer progression in mice.
by Prof Iroka Udeinya. Size of tumour of the treated and Following successful tumour xenografts in 30 mice and
untreated xenograft models were assessed. 10 normal (no xenograft), weighing 24 £ 5 g and 8-12
The tumour volumes were measured using a Vernier cal- weeks of age the mice were divided into four groups of
liper when tumour growth became palpable. Tumour treatment conditions, A, B, C and D (n = 5). Two of the
sizes were measured twice a week (length and width), for groups A & B were treated using low dose of 100mg/kg
the duration of treatment. Tumour volume was calcu- and high dose 300mg/kg DFHCOP-A, respectively after
lated as (3.14 x length x width x width/6)33. one week of xenograft to determine dose relationship.
Biochemical analysis after six weeks of treatment with Groups C & D were treated using 100mg/kg and
DHFCOP-A effects on lactate dehydrogenase (LDH), 300mg/kg for 21 days, respectively after six weeks tu-
serum pH and electrolytes, lipid peroxidase (oxidative mour xenograft were palpable and have reached 70mmé,
stress indicator) were measured on the treated and vehi- To determine time relationship (Figure 3) . Group C&D
cle control. were compared to Group A & B. Group E served as
one week after implantation (group A) 6 weeks after implantation (group B)
Srcrs,  soomerte g S
Treatment  Treatment Treatment Treatment
% (b\) % &5 £ s LDo
b\) By w5 5 /XEO)\) &0 Lo s
Figure 3 illustrates dose and time relationship of DFHCOP-A in breast cancer progression in mice.
Anion gap = [Na*] — ([CI] + [HCO3) which is serum To analyse locate dehydrogenase, pH, electrolytes, li-
sodium level (mmol/L) minus the sum of serum chloride pid peroxidase and in DFHCOP-A treated PDX mod-
level (mmol/L) and serum bicarbonate level(mmol/L). els
Where [Na*] is sodium concentration, [CI] is Chloride Lactose dehydrogenase (LDH), serum pH, serum elec-
concentration and [HCO37]) is bicarbonate concentra- trolytes, lipid peroxidase in DFHCOP-A treated PDX
tion. models. After day 21 of Group B treatment, blood was
Data Analysis collected by cardiac puncture. Mice were euthanized by
Two- way/ANOVA/ Bonferroni Post-test (Graph Pad chloroform inhalation and tumour collected for storage
Prism 5.0) was used for statistical analysis. by cryopreservation and some fixed in paraffin wax for
5. Conclusions future further analysis. Blood was centrifuged and serum
This study provides preliminary evidence that DFH- collected for serum pH and electrolyte analysis by lon
COP-A at low dose may increase pH of tumour micro- Selective Electrode Method using pH Electrolyte Ana-
environment to potentiate cancer drug. lyser (Perlong) Ghaudong ,China. LDH analysis was
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