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ABSTRACT

Live blood cell analysis using darkfield microscopy is a well documented
investigative technique that can demonstrate subtle effects that may be caused by
nutritional deficiencies, digestive irregularities, physical or psychosomatic stress, or
environmental factors such as toxicity and electromagnetic radiation. 1 2 3 4 These
factors specifically including the presence of undigested fat, saturated fat, abnormal
protein, stress and electromagnetic radiation can cause erythrocyte aggregation and
rouleau. 5 The adequate visualization of transparent living materials or thin unstained
sample specimens is not possible with a brightfield microscope. 6 Darkfield
microscopy can be used to document the changes to live blood such as erythrocyte
aggregation and rouleau as well as the formation of fibrin, and aggregation of platelets
caused by the combination of factors germane to a diversity of environmental and
physiological conditions. 7 8 9
In optimal blood cell formations, the spatial orientation of the erythrocytes is
singular, free moving and often colliding with one another but repelling due to the
negative charge. The erythrocytes are generally consistently uniform in shape, size
and colour. Blood is responsible for the distribution and transport of oxygen from the
lungs to the cells of the body and the removal of carbon dioxide from the cells and
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transport back to the lungs. 10 11 Blood is also responsible for the transportation of
nutrients, hormones and wastes, temperature control, pH, electrolyte balance and the
immune system function of the white blood cell components. 12
The ability of blood to carry out these functions is dependent upon a plethora
of factors, however abnormal spatial orientations, rouleau and erythrocyte
aggregation (EA), are two related anomalies that may significantly inhibit these
functions. 13 14 15 16 17 Erythrocyte aggregation is the tendency of erythrocytes to form
aggregates whose shapes change according to normal variations or pathological
conditions. 18 Consequently, regardless of cause, these anomalies effect changes to
flow dynamics and predispose the inability to carry out transportation activities and
decrease functional capillary density (FCD) or decrease erythrocyte surface area, also
decreasing functional efficiency. 19 Functional capillary density is the determination of
the number of capillaries in an area that have erythrocyte flow and relates to the
subsequent ability of the blood to deliver nutrients, fluid and solute exchange, and
waste product excretion. 20 Red blood cell aggregation has a significant impact on
functional capillary density. 21 22
Moringa Oleifera may be the most phytonutrient dense plant in the world. . 23
.
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medical research agency whose mission is to seek fundamental knowledge about the
nature and behavior of living systems and the application of that knowledge to
enhance health, lengthen life, and reduce the burdens of illness and disability, has
affirmed Moringa oleifera can “arrest, reverse, and cure, over 300 different diseases
and disorders.” 36 Regular use of Moringa oleifera has been shown to have a
multitude of health benefits. 37 38 In addition to this, Moringa oleifera provides all of
the essential amino acids, vital vitamins, contains several important minerals, is an
incredibly powerful antioxidant, is high in fiber, stimulates the immune system to
fight cancerous cells, tumours, ulcers, epileptic seizures and cleanses and detoxifies
the entire body. 39 Moringa oleifera has been shown to protect platelets against
aggregation. 40
An American scientist and product formulator Russ Bianchi has created a
proprietary formula of raw organic Moringa oleifera incorporating the leaves, seed
cake and fruit that has empirically demonstrated subjective beneficial changes in
patients who have supplemented with this formula and live blood microscopic
evaluation indicates positive changes in the shape and spatial orientation of the
erythrocytes and decreased incidence of aggregation and rouleaux indicating
improved functional capillary density.
INTRODUCTION
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Blood is the most unique organ in the body and virtually all physiological
functions are totally dependent on the capability of this diverse fluid to carry out a
number of functions. The primary function of blood involves the distribution and
transportation of oxygen from the lungs to the cells of the body and the removal of
carbon dioxide from the cells for transportation back to the lungs and subsequent
exhalation. 41 Blood is also responsible for the transportation of nutrients, hormones,
wastes, temperature control, pH, electrolyte balance and the immune system function
of the white blood cell components. 42
Moringa oleifera, containing more than ninety verified bio-available phytonutrients, has been considered to be one of the most phyto-nutrient dense botanical on
the planet. 43 Evidence has shown that it may improve immune system function,
digestive function, mental clarity, restful sleep, sexual desire and performance,
healthier and younger looking skin, overall blood circulation, visual acuity and overall
general physical well being. 44 It also assists in maintaining healthy heart function,
normalizing blood pressure, lowering and regulating cholesterol levels, alleviating
diabetes and stabilizing normal blood sugar levels. 45
Moringa oleifera has been shown to be anti-bacterial, anti-fungal, anti-viral
and antibiotic, which will certainly lighten the load on the immune system. 46 47 48 49
50
It protects the liver from damage, shows immense anti-inflammatory qualities,
inhibits the activation of lymphoma cells and helps the recovery of patients suffering
from leukemia and dengue fever. 51 In addition to all of this, Moringa oleifera
provides all of the essential amino acids and vital vitamins. It contains several
important minerals, is an incredibly powerful antioxidant, is high in fiber, fights
cancerous cells, tumours, ulcers, epileptic seizures and cleanses and detoxifies the
entire body. 52 Moringa has been called, the most powerful natural antioxidant on
41
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earth (with over 46 naturally occurring antioxidants found in the plant itself), the most
effective natural medicine to combat chronic disease and also the most nutritional
plant ever discovered.
Live blood cell analysis acts as screening format for haematological
physiological status which is representative of nutritional and environmental effects
on the health of an individual. 53 54 The procedure, using a darkfield microscope, is
significantly different from standard microscopy. With this technique, light does not
travel directly through the specimen, but comes in from the sides and only the light
which is reflected by the specimen is viewed against a dark background creating a
highly contrasted image. 55
Through the use of darkfield microscopic imaging, the visible haematological
effects of pre-existing physiological and environmental status were profiled. The
introduction of the spring water mixed with a Moringa oleifera formulation (from the
contents of a Smart Mix sachet formulated by Russ Bianchi manufactured by Zija
International) yielded visual evidence of the occurrence of a physiological change
pertaining to the subsequent reduction and/or elimination of physiological and
environmental haematological effects.
METHOD
The selection criteria used for subjects was designed to reflect a normal crosssection of the existing population. The only subjects who had not eaten within the
two hour period preceding the experiment were used.
A Meiji microscope using darkfield oil immersion technique with a 50X
objective, was used to examine all live blood samples. Subjects were selected at
random and were not allowed to ingest food or liquid for two hours preceding the
study.
Three samples consisting of one drop of blood each were drawn from each of
the subjects in the following manner:
1) The subject’s finger was punctured using a sterile blood lancet. An initial drop
of blood was expressed and discarded.
2) A second drop of blood was drawn from the finger tip of the subject and
placed on the specimen slide.
3) A cover slip was placed over the sample.
4) The slide was examined under a microscope and designated to be the control
sample.
When a control status sample was achieved, the investigator proceeded to the
next step. A digital camera was attached to record results. The same subject then
consumed 0.480 l of spring water mixed with the contents of Zija International’s
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Smart Mix Moringa oleifera formulation. Approximately one hour and ten minutes
(70) minutes, a drop of blood was taken from the finger tip and observed under the
microscope using the same procedure as listed previously. This was designated to be
the active sample. The results were recorded on a digital camera. All results were
analyzed and compared.
RESULTS
All images were recorded on a digital camera that was affixed to the
microscope eyepiece. The microscopic images from the control and active blood
samples are displayed.
SUBJECT 1

CONTROL

70 MINUTES AFTER INGESTING

SUBJECT 2

CONTROL

70 MINUTES AFTER INGESTING

SUBJECT 3

6

CONTROL

70 MINUTES AFTER INGESTING

SUBJECT 4

CONTROL

70 MINUTES AFTER INGESTING

SUBJECT 5

CONTROL

70 MINUTES AFTER INGESTING

SUBJECT 6

7

CONTROL

70 MINUTES AFTER INGESTING

SUBJECT 7

CONTROL

70 MINUTES AFTER INGESTING

SUBJECT 8

CONTROL

70 MINUTES AFTER INGESTING

SUBJECT 9

8

CONTROL

70 MINUTES AFTER INGESTING

SUBJECT 10

CONTROL

70 MINUTES AFTER INGESTING

DISCUSSION
There are several issues that merit discussion in this investigation since the
experimental design was intended to examine the effects, if any, of Moringa oleifera
on live blood regarding the potential intervention of nutritional and environmental
effects using erythrocyte spatial orientation as evidence. The control appearance of
all subjects in this investigation indicated the status of the physiological effects of
their overall health, environment, and nutritional factors that consistently led to
documented findings of rouleau, clumping and erythrocyte aggregation creating an
abnormal haematological appearance. The ingestion of the Smart Mix reliably led to a
change, and in many cases, the elimination of these effects, and a haematological
appearance that was more optimal than the control.
According to the formulator Adept Solutions, Smart Mix is a proprietary blend
of enzymatically alive, fully bioavailable Moringa oleifera leaf, leaf puree, fruit, fruit
puree and cellulose fibre seed cake capable of delivering significant levels of all
essential vitamins and minerals, copious amounts of naturally created omega fatty
acids 3, 6, and 9, dozens of bioavailable antioxidants, large amounts of antiinflammatories, a significant number of anti-carcinogens, and not only all eight
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essential amino acids including histadine and nine others but available in proper
sequencing and percentages found nowhere else in any other supplementation on the
planet except for this specific varietal. A U.S. government organization, the National
Institutes of Health, named it the plant of the year in 2008 and found to it arrest,
reverse or mitigate in more than three hundred and twenty-one diseases. 56
These above mentioned natural phyto-nutrient components certainly add to the
plausibility of the Smart Mix formulation bringing about the beneficial changes found
in the live blood examination and in fact these enzymatically alive nutrients may no
longer be available in the current food chain and most likely have been missing for at
least seventy-five years. 57 The formulator admits that one aspect of the handling of
the raw Moringa oleifera under his auspices dictates that the product must be shadedried to keep temperatures below the level that would affect nutrient availability or
enzymatic activity.
The relationship between function capillary density and erythrocyte
aggregation has been established. 58 Therefore one must consider the potential
decrease in efficiency of blood to carry out the normal functions when under the
influence of factors causing erythrocyte aggregation. Conversely the subsequent
optimization of function or return to homeostasis after the Moringa oleifera
formulation was ingested must be considered. One must assume that not only have
there been changes mediated by the phyto-nutrient rich plant to the live blood
constituents’ spatial orientation, but other concomitant physiological implications and
health benefits that were not evaluated in the realm of this study may have also
occurred. 59 The significance of the change in any demonstrable parameter of an
investigation yields a physiological indicator which can then be used merely to
interpret the validity of whether or not a change has occurred. The subsequent
interpretation of the nature of this change, based on reproducibility will give us
insights into the value of the phenomena.
There has been much controversy over the use of phase contrast or darkfield
microscopy and according to the FDA of the United States, and in keeping with their
current position, these techniques must not be used for diagnostic purposes. Always
drawn into question is the consistency and ability of the investigating practitioner and
for the purposes of this study, Colombe Gauvin, a naturopath and live blood cell
microscopist with many years experience was responsible for the drawing of all
samples and the preparation of all slides. All slides were examined in the central
areas and no analyses were made on the edges or peripheral portions of the slide. All
cover glasses were dropped onto the samples to eliminate or minimize any distortions
or artefacts in the sample.
There are other methods to determine erythrocyte aggregation. Erythrocyte
aggregation can be quantified using a photometric rheoscope (Myrenne
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Aggregometer; Myrenne GmbH, Rötgen, Germany) and based on the findings of this
investigation further investigation using this technique may be of some value. 60
There were other individual findings and inclusions in some of the samples
that may have been indicative of health related issues that were present and although
the appearance of some of them were ameliorated to varying degrees through the
ingestion of the Moringa oleifera formulation, all findings are beyond the scope of
this paper. Bearing in mind that researchers have not been able to determine many of
the actual physiological mechanisms or incubation periods involved in the disease
process for many cancers 61 and other nutritionally or environmentally related
diseases, one must consider that the strategic functions of blood may play a probable
cause in this relationship especially if a dynamic change has occurred.
CONCLUSION
The interpretation of the darkfield microscopic evaluation imaging results
verified the presence of erythrocyte aggregation and rouleau effects in the blood
samples of all subjects in this investigation. The intervention of the ingestion of the
Moringa oleifera, either initiated or was responsible for a highly significant, if not
total reduction, of the abnormal erythrocyte effects caused by the combination of
environmental or health related physiological factors.
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